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Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC.
GENERAL NOTES:

PROJECT DESCRIPTION: This project consists of Repair/Upgrade Metal Beam Guard
Fence, Crash Attenuator Systems and Bridge Rail, on a call-out basis in Houston County.

TXDOT PROJECT SUPERVISORS: All work on this contract will be scheduled and directed
by the Maintenance Section Supervisor(s) listed below. Payment will be made monthly for work
completed and accepted according to specifications. All payment requests should be directed to
the following Maintenance Section Supervisor listed below.

COUNTY SUPERVISOR ADDRESS CONTACT #

1123 E Loop 304
Crockett, TX 75835

HOUSTON Danny Luna (936) 544-2264

CONTRACT PROSECUTION: Each contract awarded by the Department stands on its own
and, as such, is separate from other contracts. A Contractor awarded multiple contracts must be
capable and sufficiently staffed to concurrently process any or all contracts at the same time.

There is a potential for work to be done in environmentally sensitive areas within these
maintenance sections. All work shall be performed as directed by the Maintenance Section
Supervisor to avoid impacts to these areas.

Minimize vehicles and equipment in construction areas to lessen the impact on existing
vegetation. The intent of the plans is to prepare only that portion of the right-of-way necessary
for construction.

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

Jeremy King Jeremy . King@TxDOT.gov
Tamara Gibson Tamara.Gibson@TxDOT.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 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.

In case of emergency, the contractor shall begin work within 48 hours after verbal notification.
General Notes

General Notes Sheet 3

Project Number: RMC 6453-70-001 Control: 6453-70-001

County: HOUSTON Highway: US 287, ETC.

All workers on TxDOT right-of-way shall wear reflective clothing meeting ANSI Class II
requirements during the day and ANSI Class IIT requirements during the night. Non-compliance
with any of these requirements shall be grounds for suspension of work.

The following standard detail sheets have been modified:
T202TR & T2/T201TR

LIMITS AND LOCATIONS:

The portions of the highways listed below are located on property owned by the U.S. Forest
Service (USFS).

e SH 2l from FM 227 west to FM 1733

e FM 227 from SH 21 south to SH 7

e FM 1733

e SH 7 from Angelina County line west to FM 232

e FM 357 from SH 7 in Kennard south to Trinity County line
e FM 2781 from SH 7 in Kennard south to Trinity County line
e FM 232 from Democrat Road to County Road 4545

The Houston County Maintenance Supervisor shall notify the Davy Crockett National Forest
District Ranger before work begins within any of the above-listed locations.

ITEM 2: INSTRUCTIONS TO BIDDERS
View plans on-line or download from the web at:

http://www.txdot.gov/business/contractors_consultants/plans_online.htm

Order plans from any of the plan reproduction companies shown on the web at:

http://www.txdot.gov/business/contractors_consultants/repro_companies.htm

ITEM 4: SCOPE OF WORK

The contract may be extended if in the judgment of the Engineer, the Contractor has
satisfactorily fulfilled the terms and conditions of the contract. The extension must be agreed
upon in writing by both parties to the contract and may be extended for an additional period not
to exceed the original contract period. The extended contract may be for additional quantities up
to the original bid quantities plus any quantities added by an approved change order. The
extensions will meet the terms and conditions of the original contract or any mutually agreed
modifications to the said terms and conditions by one or more cumulative change orders.

General Notes Sheet 3
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Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC.

The Engineer will set a deadline for completing the agreements. This deadline will be based on
the time needed to re-let and award a new contract if no extension is agreed upon.

ITEM 5: CONTROL OF THE WORK

The Contractor shall become knowledgeable of the location of utilities within the right of way
and shall use care when working near them.

ITEM 7: LEGAL RELATIONS AND RESPONSIBILITIES

The proposed work of this project is to repair/upgrade and maintenance of metal beam guard
fence, attenuator systems, and bridge rail within the Houston County Maintenance Section. This
activity maintains the original line and grade, hydraulic capacity, and original purpose of the site.
Therefore, this project meets the definition of a routine maintenance activity as defined in the
TPDES General Permit No. TXR150000 issued March 5, 2023, and TCEQ's TPDES CGP does

not apply.

Dispose of all vegetative matter and any other materials removed from State Right of Way in
accordance with applicable environmental laws, rules, regulations, and requirements.

Burning locations must be approved by the Engineer prior to beginning. Burning activities must
be conducted in compliance with Texas Commission on Environmental Quality (TCEQ)
regulations. Notify the Engineer when burning activities will take place.

To maintain compliance with Chapter 64 of the Texas Parks and Wildlife Code and Migratory
Bird Treaty Act (MBTA), construction activities that may affect nests (i.e., tree removal, tree
limbing, bridge work) shall be conducted outside of the nesting season (March 15 to September
15). In the event birds or active nests (eggs and/or nestlings present) are encountered, contact the
engineer prior to conducting work.

Contractor to repair or replace in kind, at their own expense, any historic materials (buildings,
historical markers, etc.) while executing the work. Contractor is responsible for locating a
replacement source for historic materials damaged in the course of the work. TxDOT-
Environmental Affairs Division is to be informed of proposed repairs to facilitate consultation
with Texas Historical Commission prior to execution of repairs.

The following roadways traverse through compartments of the Davy Crockett National Forest
(USFS) and require the following actions: SH 21, SH 7, FM 227, FM 1733, FM 357, and FM
232

1. Maintenance Supervisor shall notify Davy Crockett National Forest (USFS) prior to
commencing work on the above listed roadways within USFS boundaries.

2. NO stockpiling or storage of materials and equipment within USFS boundaries.

3. NO trees within USFS boundaries are to be removed or trimmed without prior approval
from USFS.

General Notes Sheet 3A

Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC.

Red-cockaded Woodpecker (federally listed endangered species) habitat is present adjacent to
the ROW along SH 7, FM 227, and FM 1733. Conservation measures have been that the
proposed action will not adversely affect the red-cockaded woodpecker. The conservation
measures below must be followed to be in compliance with the Endangered Species Act.

a) WORK SHALL begin one hour after sunrise and cease one hour before sunset for
following roadway limits below. the

b) NO STOCKPILES or EQUIPMENT STORAGE shall be allowed along or
ROW along the following roadway limits below.

¢) NO TREE REMOVAL or TRIMMING shall occur along or within the following
roadway limits below without the approval of Lufkin District ENV and Area Engineer.

within the

e SH 7: From 1.20 miles East of CR 1160/CR 4740 to 0.90 miles East of CR 1160/CR
4740 AND from 1.33 miles West of CR 1160/CR 4740 to 1.50 miles West of CR
1160/CR 4740.

e FM 227: From 3.50 miles South of SH 21 to 4.72 miles South of SH 21

e FM 1733: From SH 7 to County Road 1070

Neches River rose-mallow (federally listed endangered species) Critical Habitat is present within
the ROW along FM 230. The conservation measure below must be followed to be in compliance
with the Endangered Species Act:

a) NO STOCKPILES or EQUIPMENT STORAGE shall be allowed within the ROW along
the following roadway limits below.

b) NO EQUIPMENT or VEHICLES shall leave the pavement of the following roadways
limits below.

e FM 230 from 2.25 mi. West of SH 19 to 2.90 mi. West of SH 19
ITEM 8: PROSECUTION AND PROGRESS
Contract Time: This project shall be 365 days or 1 year after the execution of this contract.

For this project, working days will be computed and charged in accordance with Item 8, Section
3.1.5, “Calendar Day”.

This contract includes callout work; the number of working days will be established in each
work order.

The Engineer will specify the number of working days granted for each work order based on a

percentage of the dollar amount of the work order versus the total dollar amount of the contract
or based on typical production rates for the work ordered.

General Notes Sheet 3A
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Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC.

The Contractor shall be on site within 48 hours for emergency work orders or within five
business days for regular work orders.

Verbal notification may be given for the work orders above; however, written notification will be
delivered electronically following the verbal notification. Written notification will state the date
of verbal approval to begin work.

Notify the Engineer at least 24 hours before proceeding with planned work activities to the
requesting Maintenance Section or appropriate contact person. Any work performed without
proper notification will not be eligible for payment.

Perform work only as directed by a work order. Any work performed at locations not covered by
a work order will not be paid for, unless directly authorized.

In accordance with Article 8.6 “Failure to Complete the Work on Time”, liquidated damages will
be charged for failure to complete each work order in the specified number of days. The

Liquidated Damage amount to be assessed per day, until the work is completed will be 1% of the
estimated cost of the Work Order, but not less than $50 per day and not to exceed $200 per day.

Item 9: Measurement and Payment

This Contract includes callout work. In accordance with Article 9.2., “Plans Quantity
Measurement”, plans quantity measurement requirements are not applicable. The quantities
shown are for estimates only and payment will be based on the actual quantities placed.

NONCOMPLIANCE PENALTY — A penalty will be assessed for each instance the contractor
is in noncompliance. A noncompliance instance is defined by the following:

1. The contractor fails to begin work at the specified time and/or location(s).

2. The contractor does not have all the personnel and pieces of equipment necessary to
fulfill of the item(s) called out at the specified time and/or location(s).

3. The contractor does not complete the work continuously, unless approved by the
Engineer.

The Noncompliance Penalty will be deducted from any money due or to become due for any
completed item(s) of work. The Noncompliance Penalty will be assessed as follows: $250 per
instance, per location.

ITEM 502: BARRICADES, SIGNS, AND TRAFFIC HANDLING

Traffic Control Plan (TCP):

Furnish and maintain all warning signs, flaggers, channelizing devices, etc. required for traffic

control on this contract in accordance with Item 502.1 & 502.2. This work will not be paid for
directly but will be considered subsidiary to the various bid items.

General Notes Sheet 3B

Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC.

For protection of the traveling public, direct traffic through the work area using signs, flaggers,
and other devices. Required signs are shown in the plans on the Barricade and Construction
Standards and Traftic Control Plan Sheets. The latest edition of the "Texas Manual on Uniform
Traffic Control Devices" shall also be used as a guide for handling traffic on this project.

Texas Transportation Code 547.105 authorizes the use of warning lights to promote safety and
provides an effective means of gaining the travelling public’s attention as they drive in areas
where construction crews are present. To influence the public to move over when high risk
construction activities are taking place, minimize the utilization of blue warning lights. These
lights must be used only while performing work on or near the travel lanes or shoulder where the
travelling public encounters construction crews that are not protected by a standard work zone
set up such as a lane closure, shoulder closure, or one-way traffic control. Refrain from leaving
the warning lights engaged while travelling from one work location to another or while parked
on the right of way away from the pavement or a work zone.

Restrict construction work to single lane widths with only minor disruptions in traffic flow. Lane
closures shall conform to the traffic control plan for lane closures as shown in the plans. No
overnight closures will be permitted.

Provide temporary Rumble Strips as shown on Work Zone Standards when lane closures are
necessary.

Provide a flashing arrow panel and a truck-mounted attenuator to supplement required signs and
devices for each lane closure.

Provide adequate flaggers to protect the traveling public. All flaggers shall wear approved
hardhats and reflective safety vests while flagging. Safety vests shall be clean and worn fully
fastened.

Install “Be Prepared to Stop” (CW20-7B) and “Flagger Ahead” (CW22-7D) signs when flaggers
are present. Position the signs where good visibility and traffic control can be maintained.

Provide one high-intensity yellow, rotating dome light on all equipment such as distributors,
spreader boxes, lay-down machines, rollers, backhoes, road graders, loaders, etc. Mount lights
high enough to be visible from all directions and operating when the equipment is within 30 ft. of
the travel way. On all other equipment such as trucks, trailers, automobiles, etc., use emergency
flashers while within the work zone.

No lane closures will be allowed after 12:00 Noon on Fridays or on days preceding Major
Holidays on US 287, SH 7, and SH 21, unless otherwise directed.

Plan the sequence of work to minimize the time lane closures are in place.

All traffic control for this project, apart from Truck Mounted Attenuators (TMA’s), shall be
subsidiary to the various bid items.

General Notes Sheet 3B
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Project Number: RMC 6453-70-001 Control: 6453-70-001 Project Number: RMC 6453-70-001 Control: 6453-70-001
County: HOUSTON Highway: US 287, ETC. County: HOUSTON Highway: US 287, ETC.
ITEM 540: METAL BEAM GUARD FENCE & ITEM 770: GUARD FENCE REPAIR ITEM 6185: TRUCK MOUNTED ATTENUATOR

GF(31)-19, GF(31)DAT-19, GF(31)LS-19, GF(31)T101-19, GF(31)TRTL3-20, Truck Mounted Attenuators (TMA’s) shall meet the requirements of this item and the
SGT(108)31-16, SGT(118)31-18, SGT(12S)31-18 & BED(28)-19 standards shall be used on Department’s Compliant Work Zone Traffic Control Device List.

upgrades unless otherwise directed by the Engineer.
Truck Mounted Attenuators (TMA’s) as shown on the TCP’s shall be used. Whether shown
All materials removed shall become the property of the Contractor. on the TCP’s or added by the Department, TMAs shall be paid for under Item 6185, “Truck

Mounted Attenuator” for the type of operation being performed.
All materials furnished by the Contractor shall be new.

Existing concrete that will conflict with installing the new system shall be completely removed
and disposed of by the Contractor. This work will not be paid for directly but shall be considered
subsidiary to removal of the existing guardrail terminal.

Timber posts shall be domed. When posts are placed, new posts shall match the existing post
such that each is uniform in height.

At the close of work each day, if repairs are not complete, the Contractor shall protect the ends
of metal beam guard fence in an approved manner, so that no blunt ends are exposed to
approaching traffic. Plastic drums will be required at these locations. This work will be
subsidiary to the work performed under Item 540, Metal Beam Guard Fence (MBGF) or Item
770, Guard Fence Repair.

Completely clean the area of all debris including debris left from reconstruction of the Guardrail
or Bridge Rail assembly as well as any litter created by the crew. Remove or spread surplus soil
and material that has collected under the rail to the natural grade of the surrounding area.

ITEM 658: DELINEATOR AND OBJECT MARKER ASSEMBLIES

Install delineators on the departure side of posts when mounting to metal beam guard fence and
guardrail end treatments.

Install CTB barrier reflectors on top of concrete bridge rail and concrete barriers.
Install D-SW delineators on the departure side of steel bridge rail posts.

ITEM 774: ATTENUATOR REPAIR

The contractor shall furnish details on the method proposed to “Retrofit” the new systems at the
existing crash cushion locations, prior to beginning this work.

General Notes Sheet 3C General Notes Sheet 3C
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Estimate & Quantity Sheet

®
Texas CONTROLLING PROJECT ID 6453-70-001 DISTRICT  Lufkin
IJepartment' HIGHWAY US0287
of Transportation
CONTROL SECTION JOB 6453-70-001
PROJECT ID A00203423
COUNTY Houston TOTAL EST. en
HIGHWAY uUso0287
ALT BID CODE DESCRIPTION UNIT EST. FINAL
429-6009 CONC STR REPAIR (STANDARD) SF 25.000 25.000
500-6033 MOBILIZATION (CALLOUT) EA 12.000 12.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 400.000 400.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 10.000 10.000
540-6008 MTL BEAM GD FEN TRANS (T101) EA 10.000 10.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 50.000 50.000
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 25.000 25.000
770-6016 REPAIR STEEL POST WITH BASE PLATE EA 25.000 25.000
770-6017 REALIGN POSTS EA 50.000 50.000
770-6019 REMOVE & REPLACE BLOCKOUT EA 200.000 200.000
770-6021 REPLACE SINGLE GDRAIL TERMINAL RAIL LF 500.000 500.000
770-6022 REPLACE SINGLE GDRAIL TERMINAL POST EA 15.000 15.000
770-6027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 20.000 20.000
770-6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 5.000 5.000
770-6029 REM & RESET SGT IMPACT HEAD EA 10.000 10.000
770-6034 REPAIR RAIL ELEMENT(W - BEAM FURNISHED) LF 500.000 500.000
776-6020 REPAIR (TY T101RC) LF 100.000 100.000
776-6049 REPAIR (STL POST W/DOUBLED W-BEAMS-T6) EA 15.000 15.000
6185-6002 | TMA (STATIONARY) DAY 20.000 20.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Houston

Report Created On: Aug 11, 2023 9:19:09 AM

DISTRICT

COUNTY

ccsy

SHEET

Lufkin

Houston

6453-70-001




o
DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
1

7:26: 40 AM

9/7/2023

(o3

T: \LFKDOM\Maint Contracts\O_RMC - Routine Maintenance Contracts\FY24 Plans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\Qsum_Houston MBGF

SUMMARY OF GUARD FENCE,

ATTENUATOR & RAIL REPAIR ITEMS

[TEN NO. DESCRIPTION UNIT QUANTITY
0429 6009 CONC STR REPAIR (STANDARD) SF 25
0500 6033 MOBILIZATION (CALLOUT) EA 12
0540 6001 MTL W-BEAM GD FEN (TIM POST) LF 400
0540 6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) (D EA 10
0540 6008 MTL BEAM GD FEN TRANS (T101) EA 10
0542 6001 REMOVE METAL BEAM GUARD FENCE LF 50
0770 6010 REM / REPL TIMBER/STL POST W/0O CONC FND EA 100
0770 6011 REM ~ REPL TIMBER / STL POST W/CONC FND EA 25
0770 6016 REPAIR STEEL POST WITH BASE PLATE EA 25
0770 6017 REALIGN POSTS EA 50
0770 6019 REMOVE & REPLACE BLOCKOUT EA 200
0770 6021 REPLACE SINGLE GDRAIL TERMINAL RATIL LF 500
0770 6022 REPLACE SINGLE GDRAIL TERMINAL POST EA 15
Q770 ©027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 20
0770 6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 5
0770 6029 REM & RESET SGT IMPACT HEAD EA 10
0770 6034 REPAIR RAIL ELEMENT (W - BEAM FURNISHED) LF 500
0776 6020 REPAIR (TY TI101RC) LF 100
0776 6049 REPAIR (STL POST W/DOUBLED W-BEAMS-Té) EA 15
6185 6002 TMA  (STATIONARY) DAY 20

WHEN ATTACHING THRIE BEAM TO T202,T2 OR T201 RAILS, ANCHOR PLATES AS SHOWN ON
DETAILS 7202 TR & T2/T201TR WILL BE CONSIDERED SUBSIDIARY TO THE THRIE BEAM SYSTEM

QUANTITY SUMMARY

2023
7 Texas Department of 7'rmsporraﬂon®I

conT [secT]  vos | HIGHWAY
6453| 70| 001 | us 287, ETC
DIST COUNTY ‘ SHEET NO.
LFK HOUSTON | 5
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

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

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

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

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

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

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

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

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

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

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

Where highwgy construction or mgintenonce work is being undertgken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit 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 Iimits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile opergtions, CSJ limit signs are not required.

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

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

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

WORKER SAFETY NOTES:

Workers on foot who are exposed to
within the right-of-way shall wear

traffic or to construction equipment
high-visibility safety apparel meeting
the requirements of [SEA "American National Standard for High-Visibility
Apparel," or equivalent revisions, and labeled as ANSI 107-2004 stondard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

Except in emergency situations,
when flagging is used at night.

flogger stations shall be illuminated

COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

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

COMPL IANT WORK ZONE TRAFFIC CONTROL DEVICES LIST
DEPARTMENTAL MATERIAL SPECI[FICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)
ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
TRAFFIC ENGINEERING STANDARD SHEETS

(CWZTCD)

SHEET 1 OF 12

=g

I Texas Department of Transportation

Traffic
Safety
Division
Standard

GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

BARR[CADE AND CONSTRUCTION

FILE:

bo-21. dgn

on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT|

(©TxDOT November 2002 cont [sect] Jon | HIGHNAY
2-03 137" 6453/ 70] 001 [us 287, ETC|
9-07 8-14 oisr cowrt [ sveet o,
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o TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®
a fomd T-INTERSECTION
= * % 620-9TP
o WORK SPACING
] | END AHEAD. SIZE
e 2 ROAD_WORK " % % R20-5T
g6 & 2023 see Note 620-10T ov20-10 K , -
5% = 1 ang 4) X % R20-50TP) Sign Conventional| Expressway/ Posted| Sign
5y - ROAD NORK Number Road Freeway Speed |Spacing
2 4 ) L q i a o Series ol
13 % T A N - - - T % %G20-20T 620-ToTL oot
e X 4
sg@l CROSSROAD CW20! MPH | (aooex. )
&4 \ R SR X <= T cwet 30 | 120
fé — INTERSECTED | Block - City 1000 -1500° - Hwy cw22 48" x 48" 48" x 48"
>~§:< h ( ROADWAY X 10001500 - Hwy = 1 Block - City cw23 35 160
-’..'_-"W k L cw25 40 240
2'5.?/. * \/. Q CWi, Cw2 = =
‘> 620-1bTR 1
8g2 80" csy \- o ol . . . . 50 200
‘ég‘g G201 (optional min, 1 Lt 620-207 % % Che CHB, | 367 x 367 487 x 48 55 5007
° see Note - - y '
et - -, 65 7002
sa 1+ Moy be mounted on back of *ROAD WORK AHEAD® (CW20-1D) sign with opproval of Engineer. - CwW3, Cw4
5 %% R20-51 c20-61 ' e 70 8007
ggsc (See note 2 below) CW5, Cwe, 48" x 48" | 48" x 48"
=8 ,9] 1. Tne typicol minimun signing on o Crossroad opprooch should be o "ROAD WORK AHEAD" (CW20-1D)sign ond o #20-5077) END cws-3, 5 9002
g'_:g (620-2) "END ROAD WORK" sign, unless noted otherwise in plons. % % R20-50° CW10, CWi2 80 10002
220 2. The Engineer moy use the reduced Size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back " 3
8% 8" with the reduced size 36" x 18" "END ROAD WORK"(G20-2) Sign on low volume crossroads (see Note 4 under oz0-2 * *
25 "Typical Construction Worning Sign Size and Spocing®). See the “"Standard Highway Sign Designs for
. Texas" manual for sign details. The Engineer moy omit the advance warning signs on low volume . N
3§§ crossroads. The Engineer will determine whether o rood is low volume as per TMUTCD Port 5. This CSJ LIMITS AT T-[INTERSECTION % For typical sign spacings on divided highwoys, expresswoys or\dfreewoys,
£g80 information shol | be shown in the plans. see Part 6 of the "Texas Manual on Uniform Traffic Control Devices
;,»ﬁ% 3. Based on existing field conditions, tne Engineer/Inspector may require cdditional signs such as FLAGGER 1. The Engineer will determine the types and location of any additional troffic control devices, (TMUTCD) typicol application diograms or TCP Stondard Sheets.
R AHEAD, LOOSE GRAVEL, or other oppropricte signs. When gdditional signs ore required, these signs will such os a flogger ond accomponying sfgns, or other signs, thot should be used when work fs . . . P
3;5_, be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. /\ Minimum distance from work area to first Advance Warning sign nearest the
5 g location ond spacing of ony sign not shown on the BC sheets, Traffic Control Plan sheets or the Work work area and/or distance between each additional sign.
3897 Zone Stondord Sheets 2. 1T construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
S58| 4 e “Row wore Next X MILES" (G20-1aT) sign shal I be required at high volune crossroads to advise '1‘35: ;gig'ggéxs:g;\rbi“;?&;'_'exr 3 3022;80?::“'0’ ;neng‘:gdw;:s::rl:ﬁalfgélo’_Orllfoh GENERAL NOTES
2 motorists of the length of construction in either direction from the intersection. The Engineer eft orrow(620- ond * " right arrow Speci ize si nece:
u?§ will getermine mm 0 roagway is considered high volume. ' 9! (G20-1bTR) " signs shall be replaced by the detour signing colled for in the plons. I ol or larger size signs may be used as ssary.
b°:; 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume Grossroads. 2. Distonce between signs should be increased as required to have 1500 feet
gég; 6. Wnen work occurs in the intersection ares, oppropriate traffic control devices, as shown elsewnere in advance warning.
;:.og the plans or os determined by the Engineer/Inspector, shall be in place.
08 o 3. Distonce between signs should be increased as required to have 1/2 mile
22
5,;3 NORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
- s |
508 4. 36" x 36" "ROAD WORK AHEAD" (CN20-1D)signs may be used on low volume
—0d STAY ALERT crossroods at the discretion of the Engineer as per TMUTCD Part 5. See
§§St‘vp 50 I OBEY Note 2 under “Typical Locotion of Crossrood Signs".
Ip005 % %620-51 oRD WO : NOT RK - NARNING
E.Eégg -4 las SIOHS 5. Only diamond shaped warning sign sizes are indicated.
3 < STATE LAW
- (R % %620-6T TALK OR TEXT LATER 6. See sign size Iisting in "TNUTCD", Sign Appendix or the "Standard Highway
T 620-10T 3 % R20-3T% %/ Sign Designs for Texos" monual for complete list of available sign design
o 25.)5 o3P Tyve 3 Borricade o X X sizes.
% chonnel izing devices g g 1
‘8' 4 4 4 4 4 4 4
£ Vi LEGEND
3 000 00 YA A S T -
_— — — — ype 3 Barricade
o / > VA \ < [ fe T &
9| 7 i e O OO | Channelizing Devices
g [ mz = | Beginning of — SPEED!
H cnomel izing T NO-PASSING R2-1[LIMIT Sion
< * Devices " coordinate %% X X See Typical Construction
2] Wnen extended distonces accur between minimol work spoces, the Engineer/Inspector should ensure odditiongl ROAD WORK with sign Worning Sign Size and
“ROAD WORK AHEAD" (CW20-1D)signs ore ploced in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
E within the project limits. See the opplicable TCP sheets for exoct locotion ond spacing of signs and TMUTCD for sign
4| chonnelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
§ SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS 10 be placed on the G20-1 series signs ond "BEGIN ROAD
| WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
[ 0 > * %G20-9TP STAY ALERT This distonce shal | replace the "X" and shol | be rounded >
< r SPEED to the nearest whole mile with the approval of the Engineer. gw Traffic
z % %G20-5T| ROAD WORK No decimals shall be used Safety
J ROAD LIMIT |y xr20-57 | FINES . Division
° CLOSED oM -aL I Texas Department of Transportation Standard
| R11-2 >< >< DOUB! TALK OR TEXT LATER [0 The "BEGIN WORK ZONE"(G20-9TP) ond "END NORK ZONE" (G20-2bT)
§ Type 3 % %620-61 **m-sow shal | be used as shown on the somple layout when advance
S8 |[<=ame giridese o anaere cw20-1D 71 Go-or signs ore required outside the CSJ Limits. They inform the
=+ chonne | izing motorist of entering or leaving o part of the work zone
§ devices lying outside the CSJ Limits where troffic fines moy double BARRICADE AND CWSTRUCT |W
Qe X X X X X if workers ore present. T
TE / | d4 d4 d4 d o PROJECT LIMIT
&5 %% CSJ limit signing is required for highway construction ond
3 <« maintenance work, with the exception of mobile operations.
=
b —_— —_— —_— —_— —t —_— —_— —_— —_— —_— Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign
g2 ¢s3 Limit = 0 and other signs or devices as called for on the Traffic BC(2)-21
Nl 1 Control Plon. FILE: bo-21.dan on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT|
P RZ 1 ©7Tx00T_November 2002 con [seeT] wn | womar
o RK p«——c SPEED ntractor will install I ot limit si t
G ke [y on] LIMIT O o ST me” FeOuIatory speed 1imit sign o B 6453 70| 001 |Us 287, ETC
= 20-20T % % 9-07 8-14 pIsT counTr ‘ SHEET No.
ac 620-2 % % 7113 521 LFK| __HOUSTON | 7
L2 ]
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The use of this stondord s governed Dy the “"Texos Engineering Proctice Act™.
y

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:
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DATE: 9/7/2023
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U
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FILE:

TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordance with the “Procedures for Establishing Speed Zones, "

and opproved by the Texos Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

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

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

D. Low-power (drone) radar transmitter.
E. Speed monitor trailers or signs.

9. Speeds shown on details above are for illustration only.

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

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.

Signing shown for Tvi 1 H Signing shown for
o o5y of work activity and not throughout the entire project. e o s
See BC(2) for i - See BC(2) for
aditfonal covance Regulatory work z?ne spe'ed signs (R2-1) shall be removed et L o e LIMITS
signing. or covered during periods when they are not needed. signing.
) 5] |
P | P P P S P b P P
See Generaol See General
| (750" - 1500 Note 4 | / See General Note 4 \ | 750" - 1500") Note 4
/ WORK
£20-50P
?.FI‘aIE? WORK | 575 50p ZONE SPEED SPEED
ZONE SPEED LIMIT WORK WORK LIMIT
70 a1 SPEED LIMIT | 70 ZONE | G20-50p ZONE | 620-50P 70
w35 LAY I cO R2-1 SPEED SPEED R2-1
60 2 e
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpits should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting height.
Long/ Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed zznz‘siq:g. orefi;lus?r;ofed for one direction of travel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or each direction of fravel.
Work activity may also be defined as @ change in the roodway that requires 4. Frequency of work zone speed limit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend ond border on o white reflective
d) grode background (See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions readily apparent to the driver . 6. Fobricotion, erection ond mointenonce of the"ADVANCE SPEED LIMIT" (CH3-5)siqn,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-50P) plaque ond 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 moy be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Low enforcement. ‘ w Traffic
l?nrrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. Ds’e’fseg"
in the traveled woy. C. Portable changeable message sign (PCMS). M x5 Department of Transportation |  Siandard

BC(3

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

)-21

FILE: be-21.dgn ons TxD0T_[cka TXDOT[oms TxD0T [ cks TxDOT|
(©TxDOT November 2002 conT [secT Jon | HIGHNAY
907 sfiv“sms 645370 001 |Us 287, ETC|
o1sT counry [ seet ro.
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S GENERAL NOTES FOR WORK ZONE SICNS

~ TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

I 1. Contractor sholl install ond maintoin signs in o Straight ond plumb condition ond/or os directed by the Engineer.
z 2. Wooden sign posts shall be painted white.

21 ROAD 3. Barricodes shall NOT be used Os sign SUpports.

25 S| .z WORK 4. A1l gigns shall be installed in accordonce with the plons or as directed by the Engineer. Signs sholl be used to regulate, warn, ond

z & minimum qQuide the traveling public safely through the work zone.

Se = AHEAD 5. The Contractor may furnish either the sign design shown in the plans or in the “"Standard Highway Sign Designs for Texas™ (SHSD). The

s ~ Engineer/[nspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted

>'§ o 8 % from the plans. Any variotion in the plans shall be documented by written ogreement between the Engineer and the Contractor’s

t8s2 b Responsible Person. All changes must be documented in writing before being implemented. This con include documenting the changes in

E'§B g g the [nspector’s TxDOT diory and having both the Inspector and Contractor initial ond date the agreed upon changes.

s£.8] 8 s hos — 6. The Contractor shall furnish sign supports Iisted in the "Compliont Work Zone Traffic Control Device List™ (CHZTCD) for smal | roodside

,8:6 — 7.0' min. 5 ry _l- signs. Supports for temporary large roodside signs shall meet the requirements detailed on the Temporary Lorge Roadside Signs (TLRS)

2"5: Ll 0-6 9.0° max. 36 or 3 standord sheets.The Contractor shall install the sign support in accordance with the manufacturer’s recommendotions. [ there is o question

83 ° X [oreoter . . 6.0 min. regarding installation procedures, the Contractor shall furnisn the Engineer a copy of the manufacturer’s installation recommendations so
creE - r E the Engineer can verify the correct procedures are being followed.

s-es 7. Tne Controctor is responsible for installing signs on opproved supports ond replacing signs with damaged or cracked substrates ond/or

<5 damaged or marred reflective sheeting as directed by the Engineer/Inspector.

3§EE S mpo ” %\ S 7 | 18] 8. ;:(en';;?o;-g’mk-s:qflna I:emwm only on the back of the sign substrate. The moximum height of letters ond/or company 10gos used

=8awn ST, Ve N TTT, % i ification sha inch,

g8%z|  shoulcer d shoulder e 5. Tne Cantrostor shol I reploce danoged wood posts. New or danoged wood 5ign posts shol I ok be sol ced.

&E"g 7 AT 73 the °T | iform Troifi trQl - Pgrt

2Egly % When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight ond plumb. 1. Ine types of sign supports, sign mounting height, the size of signs, ond the type of sign psirores oon vory besed on e te of

Te § Objects shol | NOT be ploced under skids os o means of leveling. work being performed. The Engineer is responsible for selecting the oppropriate size sign for the type of work being performed. The

gﬁh p Contractor is respor sible for ensuring the sign support, sign mounting height ond substrote meets manufacturer’s recommendaotions in

£8°8 %% When ploques ore ploced on dual-leg supports, they should be oftoched to the upright nearest the travel lane. regard fo crashwor thiness ond duration of work requirements.

22 % Supplemental plaques (advisory or distance) should not cover the surface of the parent sign. 0. Long-term stationary - work that occupies a location more fhan 3 doys. R R

""633 b. [ntermediate-term stotionary - work that occupies a locotion more than one daylight period up to 3 doys, or nighttime work losting

geaT more than one hour.

XL ¢. Short-term stationary - daytime work that occupies a location for more than I hour in ingl light per i

:'_' «3 Support ATTACHMENT FOR SIGN SUPPORTS Attaochment to wooden supports d. Short, duruﬁoﬂl- Ioik mJ :;ocupiea a looo'i: up to 1 hour. in o single doylight period.

ng shal | not will be by bolts and nuts e, Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

22L8 protrude or screws. Use TxDOT's or w_ﬂgu_

,_§gg above sign monufocturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shal | be at least 7 feet, but not more than 9 feet, above the paved surface, except

o=l M procedures for attaching sign s shown for supplemental plogues mounted below other signs.

?géu ﬁ substrates to other types of 2 Inn: bottom of Short-term/Short Durgtion signs shall be o minimum of 1 foot above the pavement surface but no more than 2 feet above

sgti sign supports 3. LoRo%8Fn Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.

3887 Support / 4, short-term/Short Duration signs shol | be used only during daylight and shall be removed ot the end of the workdoy or raised to

:é:’g shall not 1 appropriate Lor\q-'erm/lmerm-me sign heignt.

2 E: protrude i 5. Regulatory signs shall be mounted ot leost 7 feet, but not more thon 9 feet, above the poved surface regordless of work durotion.

N :
7888 cwove sign | or Noils sholl NOT SIZE OF SICNS
A 1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or os directed by the Engineer.

5883 be allowed. SIGN SUBSTRATES !

e Fach si 2IGN SUBSTRAIES . o . X ) . .

25 _ ocn sion D T T ARSI [ e e ST [

° ) i 5 e c u Y of sign supports.

5:;5 Sign supports shall .Shﬂl I be 01‘1‘06he_d 2. "Mesh" type moterials ore NOT an opproved sign substrate, regardless of the tightness of the weave.

359 extend more thon directly to the sign 3. Al wooden individual sign panels fabricated from 2 or more pieces shal | have one or more plywood Gleat, 1/2" thick by 6" wide,

08 - 172 way up ﬂ.\e suppor 1. Mulﬁple fastened to the back of the sign ond extending fully across the sign. The cleat shall be attached 1o the back of the sign using wood
Egg’,,, back of the sign A screws that do not penetrate the face of the sign panel, The screws shall be placed on both sides of the splice and spaced at 6
FEEEM substrate. - signs shall not be centers. The Engineer moy approve other methods of splicing the sign face.
sg22e FRONT ELEVATION joined or spliced by BEFLECTIVE SHEETING
g 85 5 Nood, metal or ony meons. Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
" Seg Fiber Reinf Plostic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specificotions is shown on BC(1).

3 ws ber Reinforced Plas t 1 + ! H . .
- Supports shall not be 2. Wnite sheeting, meeting the requirements of DWS-8300 Type A, shall be used for signs with a white bockground.
o splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Orange sheeting, meeting the requirements of DMS-8300 Type By or Type Cp , shall be used for rigid signs vith orange backgrounds.
Z| neignt will only be alloved when the splice is made using four bolts, two SIDE ELEVATION by splicing or SION LETTERS
2] above ond two below the spice point. Splice must be locoted entirely behind 1. All sign letters and numbers shall be clear, ond open rounded type uppercase alphabet letters as approved by the Federal Highway
g| the sion substrate, not near the bose of the support. Splice insert lengths Wood other meons. Administration (FHNA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
hs should be at leost 5 times nominal post size, centered on the splice ond first closs workmonship in accordonce with Department Stondords ond Specificotions.
3 of at least the same gouge material. HEWV!NG OR COVERING
‘a; When sign messoges may be confusing or do not opply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTA PER T 2‘ Long-term stationary or intermediate stotionary signs installed on square metal tubing may be turned away from traffic 90 degrees when
9 ou S INING PERMANENT SIGNS the sl i A H . N 0 s H
. . gn message is not opplicable. This technique may not be used for signs installed in the medion of divided highways or near an:
g 1. :m:fsww voocruesstrrue?/;nz primary method to comro:_'ruf::c WITHIN THE PROJECT LIMITS infersections where the sign moy be seen from op:roocn-m) traffic. ¢ ey 4
£ N S}'owws. ?:s W“LJ r:g:‘l,;:;ﬁ':fn?‘;: ::“Z\ us:uzo'.niom. 1. Permanent signs are used o give notice of traffic lows or requiations, coll 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
<l 3 <topssiow °°°°,“ moy be ottached fo o stoff with o minfmum attention to conditions that are potentially hozordous to traffic operations, covered when not required. . . . . P
2 tength of mﬁ' to ihe Botiom of e sign. show route designotions, destinations, directions, distances, services, points 4. Wheril s-q;!s are covered, the material used shall be opaque, such os heovy mil black plastic, or other materials which will cover the
| 4 any 1ignts incorporated into the STOP or SLOW paddle foces of interest, ond other geographical, recreational, specific service [LOGO), or o e e o ot 1o ovec g hoque propertles under qufombile Reodlights ot TGNt, without dardging the sion sheeting.
S shall only be os specifically described in Section 6E.03 ?‘;';:“;e;';';“’r'”';m‘ ED'”’"‘ "’m‘l’:"q.;":“ma" work zone m?,:::'m' 6. Duct tape or other adhesive m’eiolq;rwll NOT be offixed to o sign face.
é Hond Signoling Devices in the TMUTCD. construction. oute guidance os normally insta on a roadway wi 7. Signs ond onchor stubs shall be removed ond holes backfilled upon completion of work.
SIGN SUPPORT WE]GHTS
' 2. Wnen permonent regulatory or warning signs conflict with work zone conditians, o v S SHEET 4 OF 12
¢ / \ Fenove or cover dhe perminent srgn:gm'ﬁsme permanent sign messoge matches I wmmsm 33;%&3?&?&%"&3373 1o keer from turning over, the use - - Traffic
&) e 1o oaduay conaition. For details for covering large guide signs see tne 2. The sandbags will be tied shut fo keep the sand from e spilling ond to maintain o —k Sarety
< constont weight. I Texas Department of Transportation Stomdord
3 3. When existing permanent signs dre moved and relocated due to construction 3. Rock, concrefe, iron, steel or other solid objects shall not be permitted
§ purposes, they shall be visible to motorists at all times. 4 ggmosm osms-?; !:»::(a mit n?v:un of 35 Ibs and o moximum of 50 Ib:
4. 11 existing signs are to be relocated on their original supports, they shall be . vel " S
Sc M 5 Sonrbogs shal | be mode of o durable material that tears ehiculor
=+ installed on crashworthy bases as shown on the SMD Standord sheets. The signs ) Rubbe: hen v
g§ ﬁI Ib 2‘. shall meet the required mounting heights shown on the BC Sheets or the SMD 6 ,;u,,"’be”,!‘w ,oszs‘@‘“:,;:o",;f ",,'m“f“’,z”m; j:e:;es”mm?’,:sf‘g; ve used for BARRICADE AND CONSTRUCTION
2. ke round - o Standards. This work should be paid for under the appropriate pay item for Dallost on porteble Sign supports. Sign supports designed ond manufactured TE.PORARY SIGN NOTES
~-c L . Border - wnite m o ww'ﬁlm relocating existing signs. with rubber bases moy be used when shown on the CWZTCD Iist.
<5 egend . . 7. Sondbogs shall only be ploced along or laid over the bose supports of the
3 5. If permanent §igns are fo be removed ond relocated using temporary SUppor 1S, traffic control device ond shal | not be suspended above ground level or
H SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor sholl use crashworthy supports os shown on the BC standord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be ploced
ng USAGE TOLOR SIGN FACE MATERIAL TLRS standard sheets or the CHZICD Iist. The signs shal | meet the required mounting along the length of the skids to weigh down the sign support.
82 heights shown on the BC, or the SD stondard sheets during construction. This wark | 8. Sondsogs shall NOT be ploced under the skid and shal | ot be used to level BC(4) -21
:‘;, BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on siopes. FiLEs be-21.dgn on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT|
S| | Backcrouno ORANGE TYPE By OR C; SHEETING 6. Any sign or troffic control device thot is struck or damaged by the Contractor FLAGS ON SIGNS (©Tx00T_Noverber 2002 cowr [seer]  won [ womar
“ o LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced 05 500N 05 PosSible by the 1. Fl be + ttention t if igns. the f1 " REVISIONS
wy EGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM Contractor to ensure proper quidance for the motorists. This will be subsidiary beo?: ':nnénes 'ia."&ff‘-’&;.fm“w‘-’-'ﬁ?o?%n&? :'-”.ﬁ'r'e‘éo“eﬂ" ?gd-oggr\;:nin 9-07 8-14 6:133 ol C?N:v [us fsszi.ﬂior_c
== L & L. to ltem 502. color. Flags shall not be ol lowed to cover any portion of the sign foce. 7-13 5-21 LFK HOUSTON | )
L2 ]
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pin at ongle
needed to
mgtch sideslope

20 172",

7 1/2]|
20 |/2“|

. % Maximum 24" 2x6 Sign
& % Maximum axd m ~ T [R 12 sq. ft. of L = "1~ skid Post—
= 21 sq. ft. of W°"’ il M " sign face 26 H
|  sion foce | st as 21 " P
=1
g5 & "
[ [ |
Py
00 ~— I
> o * %4x4 I “
28 .0 \ wood x4 60 x4 desirodle
ES 72" block black
el \/ - ) _L x
gugl 34" min. in | optional
52 u u Length of skids may 48" sirong soils, | reinforcing
f*g:: Top * %dxd incr for minimun 55" min. in | sleeve . Base
I wood be increased for K 011 . 34% min, in See the CNZTCD Post
= See BC{4) post odditional stability. weak 5015, :r"/? lorger strong soils, [ 3 0%
= i on sign 55" min, in or embednent.
5= for sign 2xd x 40" Too post) x 18" ;
‘.g':; 30" neignt 24" Vi See BC(4) 2 et b N Stwo weak s0ils.
3 i i - x4 brace nchor
§§2°:7’ requirement 2x6 f::i;l?\ 24| Q78" 1arger Anchor Stub
.14 requirement 3/8" bolts w/nuis #hon sign S jorger
& 1] [ 1 L or 3/8" x 3 1/2" post) ——| a:)s-m
gS - - =1 = ¥ (min.) lag pos
Susd I | I | N sarews OPTION 2 i
H [ - [ . Front x4 block 4x4 bl OPTION 1 OPTION 3
3555 o 36 * . x4 block (Direct Embedment} (Anchor Stub) (Anchor Stub and Reinforcing Sleeve!) WING CHANNEL
‘98wt Front Side Sioe
§,.:g PERFORATED SQUARE METAL TUBING L Py Rrnase
Q20
8832 SKID MOUNTED WOOD SIGN SUPPORTS
R MOUNT PPORT
- 58 % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS GROUND UNTED SIGN Su ORTS
586 Refer to the CNZTCD ond the monufocturer’s installation procedure for each type sign support.
géé The moximum sign square footage shall adhere to the monufacturer’s recommendation.
Tvo post installotions con be used for lorger signs.
29 Co)
Be=R —
2, v
gié,_, 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
5% .3 9 sq. ft. or less- substrate listed in section J.2.d of Both steel ond plastic Wedge Anchor Systems as shown
3§°’ 10m extruded the CWZTCD, except 5/8" plywood. on the SMD Stondard Sheets moy be used oS femporary
Sis ° thinwall plasti 172" plyvoad is ol lowed. sion supports for signs up to 10 square feet of si
et hinwal | plastic foce. They moy be Set in concrete or in sturdy Soils
S sign only if approved by the Engineer. (See web oddress for
LSS “Traffic Engineering Standard Sheets” on BC{1)),
Ea\_; @ 3/8" x 3" gr. 5 bolt
@3 {2 per support! joining
2Ee eion ponel ond steporte OTHER DESIGNS
.‘?%2' MORE DETAILS OF APPROVED LONG/INTERMEDIATE
Ebvs AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
;5‘3&' ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
. e85 1.3/4" x 1 3/4" x 11 foot RA T
§gg; 12 g0 post GENERAL NOTES
Zpue N (DO NOT SPLICE) 13/4 " x 1 3/8 " x 129" @3/8 " x 3" gr. |1. Noils may be used in the assembly of wooden sign
':'"-EE k! (hole 10 hole) 12 ga. support 5 bolt proﬂs, but 3/8' bolts with nufsto: 3/8"}( 3I|/2'
Z Sy i 1 3/8" galv. round telescopes into sleeve 1347 x 1 38" x 129" o s s be used on every joint for fino
n with 5/16" holes R thole to hole) Z ~
N or 1 374" x 1 3/4" 12 go. square > 2. No #
- . " o~ — . . more than 2 sign posts shall be placed within o
N 103:;'6)"‘; ;{“ so:o?i p;::o'eo N mf:goﬂimt © 7 ft. circle, except for specific materials noted on the
. 4 = - CWZTCD List.
Upright must T EP tubing diagonal brace \ - 3" i
telescope to N E _ - - 3. Wnen project is completed, oll sign supports and
provide 7' height q i Completely welded foundat ions snal I be removed from 1ne project site.
above pavement N 2" x 2" x 59" This will be considered subsidiory to ltem 502.
48" | 1374 " x 1374 % x 32" (hole : thote 1o note) around tubing
N to holed 12 ga. square perforated = | = 12
| A - @ 9a. perforated
¢ tubing cross brace < tubing skid 2" x 2" x 8" % See BC(4] for definition of "Work Duration.”
1 thole to hole)
N 38" X 4-172 12 ga. squore %% Wood sign posts MUST be one piece. Splicing will
et e — oer forated NOT be al lowed. Posts shall be painted white.
. —_ tubing 5leevg
welded to skid [0 See the CWZTCD for the type of sign substrate

thot con be used for each opproved sign support.

SHEET 5 OF 12

—* 7
:;gii:: 2:;: on 7 o I Texas Department of Transportation 5‘1’;,’,%’:,':1
going in opposite 3
s directions. Minimm . H -
2 1d, do not s [-2" x 2" x
- back 111 puddte. : 12 go BARRICADE AND CONSTRUCTION
= g H upright
= 2} et = TYPICAL SIGN SUPPORT
3 ::(I:u veld storts here
| here veld 5
m
g8 ¢ SINGLE LEG BASE BC(5) -21
N ! iew FILE: bc-21. dgn on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT|
2] (©TxDOT November 2002 conT [secT Jon | HIGHNAY
ns SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o g 645370 001 Us 287, ETC
a -1 pIsT COUNTT SHEET NO.
EE % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 520 LFK HOUSTON } 10
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF -WAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WLTH SIGN PANEL TURNED PARALLEL TO TRAFFIC

PORTABLE CHANGEABLE MESSAGE SIGNS

1. The Engineer/Inspector shall opprove all messages used on portable

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

(The Engineer may approve other messages not specifically covered here.)

f:‘
s
g
=1 . .
g5 & changeable message signs (PCUS). Phase 1: Condition Lists Phase 2: Possible Component Lists
3;‘, _ 2. Messages on PCMS should contain no more than 8 words (about four to
2 & Siam characters per wordl, not incluaing simele wards such os 10, * Rood/Lane/Romp CI it Action to Toke/Effect on Travel Location Warning *x Advance
€0 e~ 3 » . 1+1 H . . . . .
ESEZ] 3. Messages should consist of a single phose, or two phases that ood/Lane/Romp Closure Lis Other Condition List List List List Notice List
o ™ alternate. Three-phase messages are not al lowed. Each phase of the
| S oy o o, s o
— itself. -
2:?:‘ 4. Use the word "EXIT" to refer to an exit romp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
s “EXIT CLOSED." Do not use the term "RAWP. *
"(,ES"; 5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
<28y . m.wi'n "':h'e'www" wnen re'fﬂ;j"v o :Or‘gmny. | shoutd be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
w-o N in use, om of a stationary message pane! u -
§§2::§ o minimum 7 feet dbove the roodwoy, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
o vz 7. The message term "WEEKEND" should be used only if the wark is to -
gg start on Saturday morning ond end by Sunday evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGII:S
e Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
.?,, is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
‘65 e e ioeie o e e nessage on' vt Eoem ohose. aoy o6 RIGHT RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
2a5c able for displaying a two-phase message on o PCMS. Each phose may be HT X H
28 ot 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
G238 Donot “flash” messoges or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO [-XX N EXIT XX MPH
ng %g o S::wlﬂ be steady burn or continuous while t'ﬂsp;:yed.
_ 10. Do not present redundont information on a two-phase message; i.e., -
FI5] % Koo ree ines of e nesso ne s 3 cromivn . e e CENTER DAV IME Loose UNEVEN TRUCKS watcH 0000 RIGHT Nav x-x
= 92| 11, Do not use the word "Danger” in message.
gg:g 12, Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT UsS XXX N TRUCKS XXXXXXX EXIT XX AM
5 on o PCMS, Drivers do not understand the message.
EE.% 13. Do not display messoges that scroll horizontally or vertically across NIGHT 1-XX SOUTH DETOUR F;ouAl‘E;-l WFATSH EéPiC; USTXXX CAB?%ON FRN]ExsTuN
£19° the face of the sign. LANE EXIT X MILE 0. Ol LAY (o] -
g*éu 14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
‘6%3& are occeptable for use on a PCNS. Both words in o phrose must be
8845 displayed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
2 éé@ 15, m‘g::g;eru‘z?;hfm:z ;::u?‘-’;gg} 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS To SAFELY To
v 25§ units, They should be visible from ot leost 1/2 (.5 mile ond the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
§°v+ should be legible from ot least 600 feet at night and 800 feet in
gaé‘g doylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS Xxx REDUCE END DRIVE NEXT
2U£D and must be legible from of least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
"‘§° 16. Eo&:h line of text s;-ould be centered on the messoge boord rather thon CLOSED X MILES XXX FT USE CARE AUG XX
"?xsé left or rignt justified.
£-.9 17, 1f disapled, the PCMS should default to an illegible display that will
Tae not alarm motorists and will only be used 10 alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
03 - PCMS has mal functioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
£ 2853 vors is oppropriote. CLOSED TUE - FRIL XXXX FT ROUTES WORKERS XX AM
gapoe
g: wo
3.3-'-"3@ XXXXXXXX STAY
a 222 WORD OR PHRASE | ABBREVIATION [[ WORD OR PHRASE | ABBREVIATION cfé!?n % LANES SHIFT in Phase | must be used with STAY IN LANE in Phose 2. Lmz M %% See Application Guidelines Note 6.
o xo
pA Access Rood ACCS RD Mo jor
by :I'emo'e ALE
enue
f'? B:so Route BEST RTE APPLICATION GUIDEL INES WORDING ALTERNATIVES
§ Boulevard VD 1. Only 1 or 2 phases are 1o be used on @ PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged s appropriate.
£ | Bridge BRDG 2. The 1st phase (or both) should be selected from the 2. Roggwoy designations IH, US, SH, FM ond LP can be interchanged os
s | Cannot CANT N “Road/Lane/Ramp Closure List® and the "Other Condition List". oppropriate.
© | 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 obbreviotions E, W, N and S) can
8 Gonstruction CONST AHD Parking PEING on Trovel, Location, General Warning, or Advance Notice be interchanged as appropriate.
g CROSSING | XING | [ Right Lane RT_LN 4, :hfzzo';;:;sm is necessary only if a distonce or location g ;(‘)%m:lm: g: FREEWE glge?ng:r%:zlg?;\eeded.
8 Detour Route |DETOUR RTE  {|Soturdoy  [sAT | is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
c Do Not DONT Service Rood SERV_RD 5. [f two PCMS are used in sequence, they must be seporated by 7. FT ond MI, MILE and NILES interchanged as appropriate.
] East £ [ Shou ider SHLDR o minimum of 1000 ff. Eoch PCNS shal | be Iimited o two phases, 8. AT, BEFORE ond PAST inferchanged as needed.
E:::Dound g;;#: %y L [P ond should be understondable by themselves. 9, Distances or AHEAD can be eliminated from the message if a
| Emergency | EMER | 6. For odvonce notice, when the current date is within seven doys location phose is used.
g | Emergency Vehicie | ENER VEH | ["Southbound route) S of the actual work date, colendor days should be replaced vith
3 % E’;; o _g;m' P doys of the week. Advance notification should typically be for
ree no more thon one week prior to the work.
s s i | £ i SHEET 6 OF 12
0g Ahead 0G_AHD Tl ® Traffic
§, [~ Frosvay FRNY, FIT | e T PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR = Sarety
b ceexty Blocked [TV BLAD To Downitowrt TO_DWNTR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department o Transportation |  Sanders
r
§ [ Tiazorous DrTving [7AZ DRIVING | [ rrove s TRVLFS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
s? | Hazordous MaterTall HAZMAT Toesda TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
oF e o Tine Vingfes [T N OF TRAFFIC. WHEN EXPOSED TO THO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
I —:l;",'—‘(’:{——"k—ur %'m: ,_VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGCEABLE
-t | Hourts) __ 1HR, WRS  J[yocai WARN
B4 i —— Miednesdy WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
4 | __Junction Ji —%M%L 1. When Full Motrix PCMS signs ore used, the choracter height ond legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
8 eft L Viestbound FouteT W CHANGEABLE MESSAGE SIGNS" obove. i ) ) ) i ) BC(6) -21
QF eft Lone LFT N [Wet Pavement —WET PWT | 2. When symbol signs, such as the “Flagger Symbol"(CN20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
S2 ane Closed N_CLOSED CWitiNot Wi ] shal | mointain the legibility/visibility requirement listed above. FiLE be-2. don on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT|
N | Lover Level MR LEVEL 3. When symbol signs are represented graphically on the Full Motrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute I Tx00r_Noverber 2002 N T
Mointenonce MAINT for, or replace that sign. REVISIONS 6453 70] 001 _|Us 287, ETC
frav Roadwoy 4. A full motrix PCMS moy be used to simulate @ flashing arrow board provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 §-14 P comt [ sweer o
EE designation # [H-number, US-number, SH-number, FM-number some size arrow. 7-13  5-21 LFK HOUSTON 17
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" E:;:'e::‘Cf:;eﬁ;:?rmlsbz,wmjs?‘:%r'ﬁ;:ﬂow:&’,?,:: color ond LOW PROF [LE CONCRETE Arrow Boords may be 10cated benind chomnelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
| shown on BC{1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Borrier Reflectors shall be os spec"igd‘in the TMUTCD. The LPCB is approved for use Tn work
cost of the reflectors snall be considered subsidiary to Item 512. \ zore locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
speed is 45mph, or less. See moving maintenonce or construction activities on the travel lanes.
Roodway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detoil below) iS used.

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

Attach the delinegtors as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

from its use.
—

No warranty of any
ty for the conversion

o
&
o
@
=1
3
£
=
X
o
a
z
2
w
s
<
3
gz
gstd %
8835 .
§.,3 Z CONCRETE TRAFFIC BARRIER (CTB) °
o
[ °
b 2 - . . See D & OM (VIA)
gceRy 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ry r OR N
s § shal | be mounted in opproximately the midsection of eoch section of CTB.
"5 An alternate mounting location is uniformly spaced at one end of each ° °
g,k § CTB. This will allow for attochment of o barrier grapple without ° L] L]
200 & danaging the reflector. The Borrier Reflector mounted on the side of L o o . s °
Gez 3 the CTB shal | be located directly below the reflector mounted on top of ;ngzn" a minimm of o o
on I the borrier, as shown in the detail above. rrier Reflectors
g.’-‘f — 4. Wnere CTB separates two-woy troffic, fhree borrier reflectors shall be os per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L) L)
- 8 mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
\I§ ! two yellow reflective foces (Bi-Directional)while the reflectors on each
g?a 3 side of the barrier shall have one yellow reflective face, 0s shown in . 0 O O .
,,§gg the detoil above. N Lo o . DEL INEATION OF END TREATMENTS ° A L4 .
93—3 5. Vm:n CTB separates traffic 'rovelmofun mgtgome direction, no barrier 0. e o o .O e 0o 00 o .o .0 .0
oL reflectors will be required on top of the 3
g*ég 6. Borrier Reflector units sholl be yellow or white in color 1o motch END g?gA;ME:'EI'S FOR 0 o o ° ]
H the edgel ine being supplemented. ‘S U
553 < 7. Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW (R!GHI/L[FI ARROW SEOUEFII?I‘KLELEVR(N
°§1’ 2 8. Pavement morkers or temporary flexible-reflective roadway morker tabs "GV" arrow shown; 0
K E: shal | NOT be used as CTB delineat ion. End treatments used on CTB's in work zones left is similar) {right chevron shown;
oz s 9. Attachment of Borrier Reflectors to CTB sholl be per monufocturer’s shol | meet the apppropriate croshworthy left is similar)
5% 2 recomendat ions. stondards os defined in the Monual for . . . L .
géi 2 10.Missing or domoged Borrier Reflectors shall be reploced os directed Assessing Safety Hordware (MASH). Refer 5. Tne "CAUTION" display consists of four corner lamps floshing simultaneously, or the Alternating
BB E| DI e e sholl be delineoted 05 shown on the dove detall to the CUZTCD List for opproved end 6 The ooraignr e ceurion orapioy s NOT ALLOVED
8oz +Single slope borriers sha ! o8 on ve detall. freatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.
’é.’-‘;g The flashing rate of the lomps shall not be Iess thon 25 nor more than 40 flashes per minute.
>y O 8. Minimun lomp "on time" shall be approximately 50 percent for 1he flashing arrow and equal
53¢ BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS . imervots ef 25 percen Tor eocn seaien o) prse of e Tiosning cheron.
§§g;, <) 10. The flashing arrow disploy is the TxDOT stondord; however, the sequential chevron
= disploy moy be used during doylight operations.
Igee g WARNING L IGHTS 11, The Floshing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
2 e § = 12. A Floshing Arrow Board SHALL NOT BE USED to laterally shift traffic.
2 te . 13, A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
a8 25% 1. Warning Iignts shall meet the requirements of the TMUTCD. flash rate ond dimming requirements on this sheet for the same size arrow. '
< 2. Warning |ignts shall NOT be instal led on borricades. 14, Minimum mounting height of trailer mounted Arrow Boards should be 1 feet from roodway
& 3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They ore intended to warn of or mark o potentially hazordous " Yo bottom of ponel.
b 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
2 not be used with signs monufoctured with Type By or C; Sheeting meeting the requirements of Deportmental Material Specification DMS-8300.
8 4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
H devices. Their use shall be gs indicated on this sheet and/or other Sheets of the plans by the designation "SB". I WININOV |
S| n 5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. rype | MINIVUM | MINIVUM NUNBER |\ rc o)y ATTENT
S 6. When required by the Engineer, the Contractor shall furnish o copy of the worning lights certification. The worning |ight monufocturer will size | oF pane Lawes | YRR | ATTENTION | WHEN NOT IN USE, REMOVE
o certify the warning lights meet the requirements of the latest [TE Purchase Specifications for Flashing and Steady-Burn Worning Lights. " Flashing Arrow Boords THE ARROW BOARD FROM THE
g 7. Wnen used to delineate curves, Type-C and Type D Steady Burn Lignts should only be placed on the outside of the curve, not tne inside. B |30 x 60 3 374 mile shall be equipped with »:Agg;-gg;gsvagzI:;Agczmg:sm
. i if i i flect 1 | in the pl tomatic dimming devices.
;?.' 8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 1 mile aqutomatic dimming i TRAFFIC BARRIER OR GUARDRAIL.
i Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on o 1. Type A floshing warning lights are intended to warn drivers that they are approaching or ore in g potentially hazardous area.
¢ drun adjocent to the travel way. 2. Type A rondom flashing worning lights ore not intended for delineation and sholl not be used in o series. FLASHING ARROW BOARDS
- 3. A series of sequentigl flashing warning lights placed on chomnelizing devices to form o merging taper may be used for delinegtion. 1f used,
5 the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merqing taper in
é order to identify the desired vehicle path. The rate of flashing for each Iight sholl be 65 flashes per minute, plus or minus 10 floshes.
| 4. Type C and D steady-burn warning |ights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12
changes, on lane closures, ond on other similar conditions. —
g 5. Type A, Type C ond Type D worning lights sholl be installed ot locations os detailed on other sheets in the plons. ¢ Latre
I 6. Norning lights shall not be instal led on @ drum that hos a sign, chevron or vertical panel. Division
%: 7. The moximum spacing for warning lights on drums should be identical to the chonnelizing device spacing. TRUCK -MOUNTED ATTENUATORS ITexas Department of Transportation Standard
2
RN) WAR| HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
2? WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS sy meet the requirements outlined i the Wonua, for BARRICADE AND CONSTRUCTIW
’8' 1. A worning reflector or approved Substitute moy be mounted on a plastic drum as a substitute for a Type C, steady burn warning Iight at the Assessing Sofety Hordwore (MASHY.
':._, discretion of the Contrgctor unless otherwise noted in the plans. 2. Refer to the CNZTCD for the requirements of Level 2 or ARRW PANEL REFLECTMS
- 2. The worning reflector shall be yel low in color ond shall be monufoctured using o sign substrate opproved for use with plastic drums |isted Level 3 TWAs, ) . "
-t 3. Refer 1o the CNZTCD for o list of opproved TMAs.
=g o ihe e, sare inenel s ired on freewoys unless ornervise noted WARNING LIGHTS & ATTENUATOR
R 3. The warning reflector sholl have o minimum retroreflective surface area (one-side) of 30 square inches. - f"g";lgg‘" on freeways unless othervise no
Zz Warning reflector may be round 4. Round reflectors shol | be fully reflectorized, including the areo where attoched to the drum. . . A THA a4 time thot it T
s§| or squore.Must have o yellow 5. ‘S::ore :L?:’:z:e:rnxi hove a minimum of 30 squore inches of reflectorized sheeting. They do not have to be reflectorized where it 5 3 ':o f.g“':e':e;:‘zgvg'ée'g o oot gﬁeﬁxp;g:: BC (7 -2]
i o f ot least oche: ithout ady Iy offecting the vork performance.
g; refle-:hveosusr‘uzee Tne;-:s at leas 6. The side of the worning reflector facing opprooching traffic shall hove sheeting meeting the color ond retroreflectivity requirements for 6. #'e only r::g: z Tulagmun?a m'wg r::ﬁred is when a work | o T o 00T [ TX00T[ow BT [exe 00,
N Dus 8300 Type B or Type C. . . . area is spread down the roadwoy and the work crew is on : 09 : : : :
o 7. Wnen used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©Tx00T_Noverber 2002 cowr Jseer]  won ] HIGHNAY
. 8. The warning reflector should be mounted on the side of the hondle nearest approaching traffic. REVISIONS 6453/ 70| 001 |US 287, ETC
wu 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements, 9-01 8-14 o1sT CounTr [ sweer vo.
ac 1352 LFK|__WousToN | 12
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spoce between any two adjocent stripes shall not exceed 2 inches in
vidth,

7. Boses shall have o moximum width of 36 inches, o maximum height of 4
inches, and o minimum of two footholds of sufficient size to allow base
to be held down while seporating the drum body from the bose.

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

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

10.Drum ond base shall be morked with manufacturer’s nome and mode! number.

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

GENERAL NOTES
I. For long term stationary work zones on freeways, drums shall be used os Hondle 18" min
the primory chonnelizing device. Top should not .
| 2. For intermediate term stationary work zones on freeways, drums should be o?‘l’o o0l 1ot fon 9/16° dia, (typ)

- used 0s the primory chonnelizing device but may be reploced in tongent of w;fer o for mount ing
g§ sections by vertical panels, or 42" two-piece cones. [n tangent sections, devris s"‘% "“’,
. one-piece cones may be used with the approvol of the Engineer but only worning |ights
os if personnel are present on the project ot oll times to maintain the " mox
5. cones in proper position and location.
§°g 3. For short term stationary work zones on freeways, drums are the preferred 4" min
L eo channel izing device but may be replaced in tapers, transitions ond tangent 8" mox Each drum shal | have
g+ | sections by vertical panels, two-piece cones or one-piece cones as (typ). a minimum of 2 orange
987 opproved by the Engineer. ) ‘ and 2 white stripes e e e

5 4, Drums ond all relaoted items shall comply with the requirements of the using Type A or Type B .IO x‘24 §lo‘\ . 12" x 24
B current version of the "Texas Manual on Uniform Troffic Control Devices" retroref lect ive (Maximum Sign Dimension) Vertical Ponel
e (TMUTCD} ond the "Compliont Work Zone Troffic Control Devices List” 2" max sheeting with the Chevron CW1-8, Opposing Traffic Lane mount with diogonals
25E (CHZTCD). <typ. top stripe being Divider, Driveway sign D70a, Keep Right  sioping down towards
wat 5. Drums, bases, and related materials shall exhibit good workmanship and . orange. R4 series or ofther signs os approved travel way
83 shal | be free from objectionable morks or defects that would adversely HE] by Engineer
gov affect their appearance or serviceability., e |
fre 6. The Controctor shall hove o moximum of 24 hours to replace ony plostic LIRS
88 dr::soid?miﬁe? ;grozeglooam:'d:yr"\e Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
o ment device mus pproved device. substrates shall NOT be used on
§§}5 GENERAL DESIGN REQUIREMENTS plastic drums
-ég:, Pre-quolified plostic drums shall meet the following requirements: Taper to allow
ues 1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking @ \\

=¥ 3 be the top portion and the "base” shall be the bottom. minimum of 5 See Bal last
§53 2. The body and base shall lock together in such o manner that the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
L3 separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
!~g-§ of 20 MPH or greater but prevents accidentol separation due to narmaol
£3b handling and/or air turbulence created by passing vehicles. .
>,§8 3. Plastic drums shall be constructed of ligntweight flexible, ond
o§= deformable materials, The Contractor shall NOT use metal drums or
g‘;é single piece plostic drums s channelization devices or Sign supports, 1. Signs used on plostic drums shal | be monufoctured using
T 4. Drums shal| present o profile that is g minimum of 18 inches in width substrates listed on the CWZTCD.
2%}5 at the 36 inch height when viewed from any direction. The height of
§¢o drum unit (body installed on base) shall be o minimum of 36 inches and 2. Cnevrons and other work zone signs with an orange background
ga’ a maximum of 42 inches. This detail is not intended shal | be monufactured with Type By, or Type Cg Orange
o?g 5. The top of the drum sholl have o built-in hondle for easy pickup ond for fd:riouﬁon.‘ See note 3 sheeting meeting the color ond refroreflecf-vify requirements
5% shall be designed to drain water ond not collect debris. The handle ond the CWZTCD list for of DMS-8300, “Sign Face Material,” unless otherwise
55 providers of opproved specified in the plans.

588 Detectable Pedestrion
-5 Borricades 3. Vertical Panels shall be monufactured with orange ond white
3%2 sheeting meeting the requirements of DMS-8300 Type A or Type B.
£-5 orange ond white retroreflective circumferential siripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down toword
. »g 4 inches nor greater than 8 inches in width, Any non-reflectorized rail for hond trailing the intended troveled lone.
o
g8
JEo

o
222

£

.

o

kind is made b

DISCLAIMER:

shall have a minimum of two widely spoced 9/16 inch diometer holes to
allow attachment of @ warning light, warning reflector unit or approved
compliont sign.
6. The exterior of the drum body shall have a minimum of four alternating
36"

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

6. Mounting bolts ond nuts shall be fully ond
odequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.

RETROREFLECTIVE SHEETING Detectable Edge

1. The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requirements of Deportmental Materials
Specificotion DMS-8300, “"Sign Face Materials.” Type A or Type B

b

Chevrons may be ploced on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these

T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Contracts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\TRAFFIC\BC(15-21 THRU BC(12)-2

reflective sheeting shall be supplied unless oinerwlu soeciﬂed 2* Mox locations, they may be placed on every drum or spaced not
in the plons. o more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitoble for use on and shall adhere +o the drum should be used at each location called for in the plons.
surface such thot, upon vehiculor impoct, the sheeting shall remoin
odneregd in-ploce ong exnibit no gelominoting, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R3-10, R9-11 and R2-110 Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion focilities ore disrupted, closed, or ore 24 inches wide may be mounted on plastic drums, with
surface. relocated in a TTC zone, the temporary facilities shall be opproval of the Engineer.
detectable and include occessibility features consistent with
BALLAST 1he features present in the existing pedestrion focility. Refer
10 NZ(BTS-2) for Pedestrion Control requirements for Sidewalk
nbo! ougn saona. Diversions, Sidewalk Detours ond Crosswalk Closures.
I Th‘sl:}::;edxri'ﬂ:; ?ihlmebzf:losf ::’::!:I"ps;gu?g ;zi"o;e’ een 2. Wnere pedestrians with visual disabilities normally use the S—HEET 8 OF 12
! .y ! ' . r W et closed sidewolk, o Detectoble Pedestrion Barricade shall be g” Traffic
32 ;z:e:" n M;sms:go;:s':ml'am&”he Do"grs"omﬂy De'§‘|'|‘:° :-g'c placed ocross the full width of the closed Sidewalk instead Dsﬁlfseg"
sondba r 0 y sond i ”'d: ! i of o Type 3 Barricade. Texas Department of Transportation
bose, or other ballasting devices os opproved by the Engineer. Stacking 3. Detectable pedestrian barricades similar +o tne one pictured I i P Standard
of sondbogs will be gllowed, however height of sondbags above povement obove, longitudinal chonnelizing devices, some concrete
s surfoce may not exceed 12 inches. barriers, ond wood or chain link fencing with o continuous
2 2. Boses with built-in ballost shal | weigh between 40 Ibs. ond 50 Ibs. detectoble edging con satisfactorily delineate o pedestrion
< Built-in bollost con be constructed of on integral crumb rubber bose or sath. BARR I CADE AND CONSTRUCT IW
= a solid base. 4. Tope, rope, or plostic chain strung between devices are not
£ 3. Recyoled truck tire sidewal Is may be used for bolldst on drums approved B o e e T e ST T 1 T CHANNEL [ZING DEVICES
- Amer icons with Disabilities Act Accessibility Guidelines
- for this type of ballast on the CWZTCD Iist. (ADAAG) " and should not be used s a control for pedestrian
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Worning Iights sholl not be attoched to detectoble pedestrian
b drum is struck by a vehicle. barricades. BC (8) _2|
2 5. When used in regions susceptible to freezing, drums shall hove droinoge 6. Detectable pedestrion barricades should use 8" nominal borr icode
S holes in the bottoms so that water will not collect and freeze becoming roils a5 shown on BCOO V?::‘I"’ e e Jop.rail provides Fie bo-2l.dgn o TxDOT [oxs TxDOT[ow: TxDOT [ ex: TxDOT
N 0 hazord when SITuck by o venicle. Sl Tntere, ourTs, o shors eages, | erting vim e D107 Noveroer 7002 o] e [ e
6. Ballost shall not be placed on top of drums, REVISIONS 6453 70| 001 |US 287, ETC|
..’:‘,.:‘, 7. Adnesives may be used to secure base of drums to pavement. 4-03 8-1 v oy ‘ P
= 9-07 5 -
<2 1.13 LFK HOUSTON | 13
10
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used only when shown on the CWZTCD Iist.

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

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

6. LCDs used as borricades placed perpendicular to traffic should have at least one row of reflective
sheeting meeting the requirements for borricode roils os shown on BC(10). Ploce reflective sheeting
near the top of the LCD along the full length of the device.

% Taper lengths hove been rounded off.
W=Wigth of Offset (FT.)

LeLength of Toper (FT.)
S=Posted Speed (MPH)

I. Opposing Troffic Lane Dividers (OTLD) ore
delineotion devices designed to convert g
normal one-way roodway section to two-way
operation. OTLD'S are used on temporary
CW6-4 centerlines. The upward and downward arrows

SUGGESTED MAXIMUM SPACING OF
CHANNEL [ZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

P —— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARR]ERS
Panels troffic on either side of the divider. The
mounted bose is secured to the pavement with an 1. Vla'er Dollosted syswns used as barriers shall not be used solely to channelize road users, but also to ov'o'ecf the
adhesive or rubber weight to minimize movement appropriate Manual for Assessing Safety Hordware (MASHI crashworthiness requirements base
back to back coused by @ venicle impact or wind gust. fooovuy Creba and borcrer, oop, it ion. T F 1
18" N 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation S_HEE 90 2
|t 2. The OTLD moy be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility, They may also be supplemented with pavement markings. ® Traffic
cones or VPs. 3. VIom; t;cllasfed sys:ems used as barriers shall be placed in oooof"omce to application and instal lation requirements g Dsla’felfy
Portable, specific to the device, and used only when shown on the CNZTCD Iist. jvision
36" Fixed o 3. Spacing between the OTLD shal | not excesd 500 4. Water ballasted systems used as barriers should not be used for @ merging taper except in low speed (less than 45 NPH) M x5 Department of Transportation |  Siandard
Driveable Base feet. 42" cones or VPs placed between urbon oregs. When used on o toper in o low speed urbon ores, the toper shall be delineoted ond the taper length
s may be used, the OTLD's should not exceed 100 foot spacing. s mlﬂ be designed to optimize road user gpernﬁons considering the uvnilo(:l:'?eomeortc conditions.
= or may be 4. The OTLD shal I be orange with o black non- . water ballasted systems usgo ©0s barriers have bl\.n' enas‘exposed to troffic, they should be ottenuated
® m:: retioeiivet  “Shenting for the OTLD shall as per manufocturer recommendations or flared to o point outside the clear zone. BARR I CADE AND cmSTRUCT ION
~ " be retroreflective Tyl?e Bry or.Type g;.,oonfominq CHANNEL Iz I NG DEV I CES
" - / 1o Deportmentgl Moogf-ol Specification DMS-8300, 1f used to channelize pedestrians, longitudinal channelizing devices or water bal lasted
~ I 1 Y [ ) unless noted otherwise. The legend shall meet systems must hove o continuous detectoble bottom for users of long cones ond the top

the requirements of DMS-8300. of the unit shall not be less than 32 inches in height,

o

N 8" to 12* 8" to 12" 8" to 12" 12 T Lr.en.';‘d\emv;qz\:xl:zb: o|;efrt;oh:l&recmmle with o

= I——-| ini i Y i

H | - > T 2. Chevrons ore intended to give notice of o sharp GENERAL_NOTES

o ) 2 change of alignment with the direction of travel 1. Work Zone chonnelizing devices illustrated on this sheet moy be instal led
z5 3 > - and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low

%% ? .| 2 180 vehicle operators with regard to chonges in speed roodways. The Engineer/Inspector shal | ensure that spacing ond

5% - g ar < | £ Min. horizontal alignment of the roodway. plogement is uniform ond In occordonce with the "Texas Monual on Uniform

754 See - See s |e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices™ (TNUTCD). . )

§ogz ‘5.,: 4 note 7 g 45° 4 note 7 B § side of @ sharp curve or turn, or on the far side 2. Chonnelizing devices shown on this sheet may have o drivedble, fixed or

te9g 8 of on intersection. They shall be in line with W'mlg l?osc: The requirement for self-righting channelizing devices must

L | e P +— ond ot right ongles to approoching traffic. be specified in the General Notes or other plon sheets. .

23-2 4" g 4 5 Spacing should be such that the motorist always 3. Chonnelizing devices on self:r-c,m-nq supports should be used in vork zone
“Hu VP-1R < » has three in view, until the chonge in alignment oreas where chonnelizing devices ore frequently impacted by erront vehicles
e VP-1L K ES eliminates its need. or vehicle related wind gusts moking alignment of the chanmelizing devices

e E ° . . . difficult to maintain, Locations of these devices shall be detailed else-

& ?: Fixed Base surface ¢ - £ . 4, To be effective, the chevron should be visible where in the plans. These devices sholl conform to the TMUTCD and the

gazg| w somroves Mount Roadeoy H &:p:f N £ % for at leost 500 feet. “Compiiont Work Zone Traffic Control Devices List” (CWZTCD).

L §3:7, Adnesjve Surface . I3 5. Chevrons shal | be orange with g black nonrefiec- 4. The Contractor shal | maintain devices in a clean condition and replace

§., 3; 8 - tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases @s required by

I {‘mg — — retroreflective Type B, or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper

Led? == Sself-righting . Deportmental Material Specification DNS-8300, device spacing and al ignment.

gcgs : Support 12° minimm unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber, The

'g" Q :z::wﬂ' S+ requirements of DMS-8300. portoble bases shall weigh a minimum of 30 Ibs,

gga S Fixed Bose w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. Povement surfaces snall be prepared in o monner tnat ensures proper bonding

28y % FIXED (Oriveable Base, or Flexible transitions on freeways ond divided highways, between the odnesives, the fixed mount boses ond the pavement surfoce.

ST g (Rigid or self-righting) Support can be used) self-righting chevrons moy be used to Supplement :g‘es'"gj’,‘:"‘s' be prepored and oppl fed according o he manufacturer’s

i : commendat fons.

gsg: M plostic druns but not fo reploce plostic drums. 7. The installation and removal of channelizing devices shall not cause

& o detrimental effects to the final pavement surfaces, including pavement

N icol P o . surface discoloration or surface integrity. Driveable boses shall not be

ooty 1. Vertical Ponels (VP's) ore normally used to chonnelize CHEVRONS permitted on final povement surfaces. The Engineer/Inspector shall approve

Fg87 troffic or divide opposing lanes of troffic. all application and removal procedures of fixed bases.

,,§:g 8" to 12" 2. VP's may be used in daytime or nighttime situations. -

25 ol —r They may be used ot the edge of shoulder drop-offs and

§§5 e other areas such os lane fransitions where positive

£ *‘;’ doytime and nighttime delineotion is required. The

g%t, Engineer/Inspector shall refer to the Roadway Design

58nk Manual for additionol requirements on the use VP's

w38 n}: 24+ for drop-offs.

- *E i m'e : 3. VP's should be mounted back to back if used ot the edge Wi mom Suaoested Max imum|

vEo s ol 36" of cuts adjacent to two-way two lone roadwoys. Stripes bosted Desirable Spacing of

N min, are to be reflective oronge and reflective white and | Formute [ Taper Lengths Chonnel izing

§§g 3 should olways Slope downward toward the trovel lone. X% Devices

b T 4, VP's used on expressways and freeways or other high 10" 1 12° on a on a

wS0= speed roadways, may have more than 270 square inches orfeet|Offset/offset| Taper | Tangent

'E:;S s glge'f;:flechve on;eo foc-m‘lfglfﬂc:m 116 bose. 30 ws? 150°| 165 | 180° 30° 60’

#.04 . -righting supports are available with portable 3 = g T T T T

B389 See “Compliant Nork Zore Traffic Control Devices List" | 35 L= 55| 2057 225" 245°] 35 70

_ogsé . ;CWZTCDL' . . e A 40 265'] 295'| 320°| 40’ 80’
Eoo+ . Sheeting for the VP's shall be retroreflective Type A or g g T g T
g’g:é Type B conforming to Departmental Material Specification 45 450, 495, 540, 45, 90,
3§"E A [ ) v DNS-B300, unless noted otherwise. X 50 500' | 550'| 600 50 100
| I T T g o el o o e et 5]y [s50 eos sso 55 110
3 %57 6 inches shall be used. LONGITUDINAL CHANNEL [ZING DEVICES {LCD) | 60 | 600°| 660'| 720'| 60" | 120
< PORTABLE 65 650'] 715°[ 780" 65° | 130°
& - 1. LCDs are crosnvofmy. lightweight, deformable devices that are highly visible, have good target value and 70 700 | 770° | 840" 70" 140"
ol con be connected together. They are not designed to contain or redirect a vehicle on impact. - - - n -
+ VERTICAL PANELS (VPs) 2. LCDs moy be used instead of a line of cones or drums. ) K . . 75 750'| 825'| 900 % 150
§ 3. LCDs shall be placed in accordance to application md installation requirements specific to the device, and 80 800’ | 880'| 960" 80" 160"
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TYPE 3 BARRICADES

used in the construction of Type 3 Borricodes.

projects closed to all traffic,

for the cConversion

>
€
5

«
o
»
z
c
o
«
<
]
H

should slope downward to the right.

used for identification shall be 1.

cleor zone is provided.
7. Warning lignts shall NOT be installed on barricades.

the use of

1. Refer to the Compliont Work Zone Traffic Control Devices List (CHZTCD)
for details of the Type 3 Borricades ond o Iist of all materials

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

3. Barricodes extending across a raadway should have stripes that slope
downword in the direction toward which troffic must turn in detouring.
When both right ond left turns are provided, the chevron striping may
slope downword in both directions from the center of the barricade.
Wnere no turns are provided ot o closed road, striping should slope
downward in both directions toward the center of roadway.

4, sStriping of rails, for the right side of the roadway, should slope
downward to the left, For the left side of the roadway, striping

5. ldentification markings may be shown only on the back of the
borricade rails. The moximum height of letters ond/or compony logos

6. Barricodes shall not be placed porallel to troffic unless an odequate

8. Wnhere barricades require the use of we-ams to keep from turning over,
i The

with dry, cor

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

®

otherwise noted.

Barricades shall NOT
be used as @ sign support.

y TxDOT for any purpose whotsoever.

4" min., 8’ max.

s
sondbags will be tied shut to keep the sond 'rom spilling ond to
maintain a constant weight. Sond bags shal | not be stacked in @ manner
that covers any portion of @ barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permi tted. Sondbags should weigh a minimum of 35 Ibs ond 0 moximum of
50 Ibs. Sondbags sholl be mode of o durable material that tears upon
vehiculor impact. Rubber (such a@s tire inner tubes) shall not be used
for sondbags. Sandbogs shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level

Sheeting for barricades shall be retroreflective Type A or Type B
conforming to Departmental Material Specification DMS-8300 unless

Each roadway of a

divided highwoy shal | be
borricoded in the some monner.

PERSPECTIVE VIEW

The three rails on Type 3 barricodes
shall be reflectorized orange ond
reflective white stripes on one side
facing one-way traffic and both sides
for two-way traffic,

Borricade striping should slont
downward in the direction of detour.

TYPE 3 BARRICADE (POST AND SKID)

["RoAD
|cLosED

=

Detour
Roadway

These drums
are not required
on one-way roadway

I o

m
il

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

2. Advance signing shall be as specified elsewnere in the plans,

8’ mox. length Type 3 Barricades

58

I
il

PLAN VIEW

TYPICAL APPLICATION

PLAN VIEW

r

3.
Typical
Plgstic Drum 4.
PERSPECTIVE VIEW

Wnere positive redirectional
capability is provided, drums

may be omitted.

Plastic construction fencing

may be used with drums for

safety as required in the plans.
Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.
When the shoulder width is greater
thon 12 feet, steady-burn lights
may be omitted if drums ore used.
Drums must extend the length

of the culvert widening.

LEGEND

Plaostic drum

Plostic drum with steady burn Iight
or yellow worning reflector

@
@

Steady burn worning light
or yellow warning reflector

side of approaching traffic if the crown
width mokes it necessory. (minimum of 2

-8l 2
g 5| 2
sl &
K
2 2
i 2| §
1] 8| &
1
g 8| < [ncrease number of plastic drums on the
3] &
<8 2 ond maximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Ny o o & 4 MI s

TYPICAL STRlPING DETAIL FOR BARRICADE RAIL

The use of this stondord is governed by the "Texos Engineering Proct‘ce.Ac.:

kind is mode D:

of this standard to other formats or for incorrect

DISCLAIMER:

N Flat rail

el
stiffener (Ml AV AV & & & & &

Stiffener may be inside or outside of support, but no more than
2 stiffeners shal | be ol lowed on one borricode.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Mm. 2 drums
or 1 Type 3
borrlcaue

Alternate
Alternate QD
Approx. Drums, vertical ponels or 42" cones Aporax. QD
L 50 l ot 50" moximum spacing l J
Min, 2 drums
or 1 Type 3
borr icade

\

T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Contracts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\TRAFFIC\BC(1)-21 THRU BC(12)-21

Two-Piece cones

orange
white

orange

— CONES

One-Piece cones

30 Ibs.

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

42" 2-piece cones shall have a minimum weight of

including base.

Traffic cones ond tubulor morkers sholl be predominontly orange, ond

meet the height ond weight requirements shown above.

One-piece cones have the body and base of the cone molded in one consolidated
unit, Two-piece cones have a cone shaped body and a separate rubber base,

or ballast, that is added to keep the device upright ond in place.

Two-piece cones may have a handle or loop extending up to 8" dbove the minimum

2" mox.
3" min.
2" to 6"

3" min,

28"
min.

S

Tubulor Morker

St

HEET 10 OF 12
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I Texas Department of Transportation

Traffic
Safety
Division
Standard

= height shown, in order to oid in retrieving the device.
e 4. Tones or 1ubular mrers shol | hove vhite or aife ond oronge reflsctive BARRICADE AND CONSTRUCTION
= bonds 0s shown obove. The reflective bonds sholl hove o smooth, sealed
z On one-way roods De.s-rwle K cuter surfooe ond meat the requirements of Daportmantol Moterio! CHANNELIZING DEVICES
o downstreom drums stockpile location Channel izing devi ollel to troffi Specification DMS-8300 Type A or Type B.
~ or borricade may be is outside mmnge L;“oesnzo'rs'w ile is ° 5. 28" cones ond tubulor markers are generally suitable for short duration ond
i w ile i 3

omitted here clear zone. within 30' from trovel ‘:m short-term stationary work os defined on BC(4). These should rot be used
n for intermedigte-term or long-term stationory work unless personnel is on-site BC ( I o) 2]
2 <o to maintain them in their proper upright position. -
N R - - - - - - R - - 6. 42" two-piece cones, vertical panels or drums ore suitable for all work zone FILE: bo-21. dgn on TXDOT [cka TXDOT[oms TxD0T [ cks TxDOT]
& > durations. (©7Tx00T_November 2002 cor [seer] s | wiomar
an . g;o'ges or tubulor markers used on eoch project should be of the same size 001 aklzv;smNs 6453 70| 001 |Us 287, ETC
By TRAFF T FOR TERIA TOCKP - - - o1sT counry [ seer ro.
- IC CONTROL FOR MATERIAL STOCKPILES 713 52 T

o7




&
DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

WORK ZONE PAVEMENT MARKINGS

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

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

a

0l

Z 5. Wnen short term markings ore required on the plons, short term
1 morkings shal | conform with the TMUTCD, the plans and details as
shown on the Standard Plon Sheet WZ(STPM}.

6. When stondord pavement markings ore 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 ot the beginning of sections where passing
is permitted.

~

All work zone pavement markings shall be installed in accordance
with [tem 662, "Work Zone Povement Morkings.®

RAISED PAVEMENT MARKERS

1. Raised pavement morkers are to be placed according to the patterns
on BC12).

2. All roised povement markers used for work zone morkings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS® and Departmental
Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

2. Non-removable prefobricated pavement morkings (foil bock) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARK INGS

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

DISCLAIMER:

2. Work zone pavement markings shal | be inspected in occordance with
the frequency and reporting requirements of work zone troffic control
device inspections as required by Form 599.

3. The markings should provide a visible reference for a minimum
distonce of 300 feet during normal daylight hours and 160 feet when
illuminoted by outomobile low-beom heodlights ot night, unless sight
distonce is restricted by roodwoy geometrics.

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

&

73117317 AM
T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Controcts\FY24

3. Pavement markings shall be removed to the fullest extent possible,
50 0s not to leave @ discernoble marking. This shall be by ony method
opproved by TxDOT Specificotion [tem 677 for “Eliminoting Existing
Pavement Morkings and Morkers”.

o

&

gl

=1
g5 & GENERAL REMOVAL OF PAVEMENT MARKINGS
'sg : 1. The Contractor shall be responsible for maintaining work zone and 1. Pavement markings that ore no longer applicable, could create confusion
N existing pavement markings, in occordance with the stondord or direct o motorist toword or into the closed portion of the roodway
E§ s specifications and special provisions, on all roodways open to troffic shall be removed or abliteroted before the raodway is opened to traffic.
§08- ey el . | g
T3y within the (SJ 1imits unless otherwise stoted in the plans 2. The above shall not apply to detours in place for less than three
g+ 9' 2. Color, potterns and dimensions shall be in conformance with the days, where flaggers ond/or Sufficient chonnelizing devices are used
Qé ~ "Texos Monual on Uniform Troffic Control Devices" (TMUTCD). in Iieu of markings to outline the detour route.

w

<

o

2

4, The removal of povement markings moy require resurfocing or seal
coating portions of the roadway as described in ltem 677.

o

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

L4

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

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

. Removal of roised pavement morkers shall be as directed by the
Engineer.

b4

Removal of existing pavement markings ond morkers 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 thon two weeks when approved by the Engineer.

Temporary Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) OMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED B
PAVEMENT MARKINGS DMs-8241
. TENPORARY FLEXIBLE, REFLECTIVE
e 2" o —= [} ROADNAY MARKER TABS DMS-8242
Adhesive pod

Height of sheeting
is usually more than
174" ond less than 1".

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

1. Temporory flexible-reflective roodwoy morker tobs used os guidemorks
shall meet the requirements of DMS-8242,

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designoted representotive. Sompling ond testing is not
normally required, however ot the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadwoy.

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

B. Select five (5) tobs ond 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 fhe markers with the front ond rear tires ot g speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test.

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

4. See Standard Sheet WZ(STPM} for tab placement on new pavements. See
Standord Sheet TCP(7-1) for tab placement on seal coat work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

2. All temporory construction raised povement morkers provided on o
project shall be of the same manufacturer.

3. Adnesive far guidemorks shall be bituminous material hot opplied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
surfoces,

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

A list of prequalified reflective raised pavement markers,
non-reflective troffic buttons, roodwoy morker fobs ond other
pavement markings can be found at the Material Producer List
web oddress shown on BC(1).

SHEET 11 OF 12
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PAVEMENT MARKING PATTERNS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

o
&
3| 60" + 3% Type 11-A-A  Type Y buttons
g‘Sﬂz RAISED _Luﬂclc[—ouooouooouo
&k DOUBLE PavEMENT 4 to 12"
55 o 10 to 12" <:J 101012" TypellAA VARKERS © 0 o0@oo0o0wmoo0o0DdoO
F8an i comooo ooouo NO-PASSING g !
§98- — — — 7 Gooea ] a REFLECTORIZED \ T
el OoooOopoOooo0o0 00 O oO0DoooboooOO PAVEMENT 4 t0 12" Y
£230 p E:"j‘a T LINE
s=¢2| o> Yellow P vetion > Type 11-A-A Type Y buttons s f Y
58“2 Yel low
“Hu REFLECTOR]IZED PAVEMENT MARK[NGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
‘::&( Type [-C, 1-A or [I-A-A Type W or Y buttons
e RAISED
E"ES: SOLID EDGE LINE PAVEMENT 0 o o oo o o o0 o o o0 0o o
S5 r 11-A- A MARERS
'§§3§ { <:J e <,P LINES OR SINGLE REFLECTORIZED 607 £ 37
L
§=3§ ooo OUDOODOOOUODOUDOOU NO'PASS[NG LINE PAVEMENT ‘
X498 F ‘k ° ooouoo MARKINGS Far Wni T Yell
a 82 l:‘,> Yellow Type Y 4 ite or Yellow
2ces 4 to 8" buttons 6 to 8" Type 11-A-A
T88Q Type 1-C Type W buttons
H REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B WIDE _’| g_
gasg RALSED IR
e Pattern A is the TXDOT Stondord, however Pattern B moy be used if oppfoved by the Engineer. PAVEMENT  1-2" ° g o 0 0o o o/o0 o O o
2°29 Prefobricated mark ings may be SUDGTIfuted for reflecior ized pavement morkings. LINE VARKERS To © oo o oo @noo0o00Qo
§.8:§g (FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED 8
2.8 CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS O CUNKELIZING LINE USED TO ravouent
éégg DISCOURAGE. LANE CHANGING. ) White
£
387
% } 30" 3" - “A- 30"+/-3"
Egé,‘}} Type [-C Type 1-C or 11 AA\
w0
‘§§§._. 5000000000000000000060000000060000000060060600 CENTER i 00800 Q\E g.ng.n
83,2 . < Type W buttons. Type 1-C or 11-C-R <3 L INE wicers e 100 —sb—— 30—} Type W or |
38°7 Wnite comon comon ooooh Y buttons
88u5 — — oy  — — T 1A
2382 < ype \ Type Y buttons OR o
>~§ 000000000W00000000000000000000000000000000 ANE 0 1 ——]
g%. s L L a — =] Ly —
2 PAVENENT
géég S 0000000000000 00000000000000000000000000 L INE MARKINGS. |__1o'_|__30'—|\/ White or Yellow
e
agsl [ ) vel low o> Type 1-A Type Y buttons BROKEN Type 1-C or 11-A-A
K] 28 =  \hite — — — ooooo oooon ooooo ooooa (when required)
£- 0% > V > Type W o..mons.(l \-Type 1-C or 11-C-R LINES
Bagg = o o oOpDooo0DOOOODOOODOOOODOOODOO DoooQooopnooonocoo0aO RALSED a a a a 1o a a a a a
0 FLECT A T MARK T -
""gg:? EFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS Type 1-C AUXILIARY wwew © °© e e e @ e @ @
g!""9 Prefobricoted morkings moy be substituted for reflectorized povement morkings. 3 9 Type I-C or II-C-R
22229 OR
—S=_cC
3" oEb
2 .gz; EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP "
& REFLECTORIZED
z LINE  "ccon [ - - * -
v MARK [NGS. 3 9'
o <';| Type W buttons. Type [-C <;| I‘_'I‘—'l
8 ite g —_— — Coooa \mmu coood oooog
I White <|';| Type 11-A-A Type Y buttons <‘|;| REMOVABLE MARKINGS 5018 ey
8 °°°°°:?{5333333333333333%33333333333333333 WITH RAISED — —
3 > °$° ° PAVEMENT MARKERS e tor e 50—
— — -_— Yell [r— oooon Goo00 o000 1f raised pavement morkers ore used .
2 White 7 eltow ee 7 0808, to supplement RENOVABLE markings, Roised Pavement Markers
2 ¢> |:‘|> Type W buttons Type 1-C the morkers sholl be opplied to the
£ top of the tape at the approximate
gl REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tope used for broken _— —
1i t 20 foot ing f
e Prefabr icated markings may be substituted for reflectorized pavement markings. s::e:l Tir:s.z("lni?olmng\ e:;ier 200+ 1°
T removal of raised pavement morkers Center line only - not 1o be used on edge 1ines
3 LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ond tope. fne onty
' SHEET 12 OF 12
® Traffic
§I < Type W buttons Type 1-C <‘|;| g Oeision
g — —_— —_— [— Gooon cooon oo oo Gooon cooon M 7exas Department o Transportation |  Sanders
? Swnite” <& <s
2? ocopooon ©oo0o 0OopmoooOoOOOOOOO O0OO0OODOOOOOOCOOBOOOODO
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of §Ve. low Type ¥ buttons Type 11-A-A BARRICADE AND CONSTRUCTION
2y ] — — — 8%%8000ad8%88000a05% 80000058 Pho0o0a05Bocoaos0s Raised povement morkers used as stondard PAVEMENT MARKING PATTERNS
<5 e'> |::> pavement markings shall be from the opproved
2 — — — oogon ooooo _/@uou oogon uoooc\- oooon products |ist ond meet the requirements of
SNwhite”” tem 672 "RAISED PA T MARKERS. *
§§ |f'> White f'> Type W buttons Type 1-C Item 672 ISED PAVEMENT MARKE! BC (1 2) -21
S‘; REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS Fue bo-2.dgn o TXDOT [cx TxDOT[ow: TxDOT_[exs TxDOT|
B Prefabricated markings may be substituted for reflectorized povement markings. TxDOT February 1998 cont [secr] s HIGHNAY
. 1-87 9-07 53" 645370 001 |Us 287, ETC|
£ TWO-WAY LEFT TURN LANE PR ] e
au 1-02_9-14 LFK HOUSTON | 17




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

TxDOT gssumes no responsibili
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The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

7:17:19 AM

DATE: 9/7/2023

No warronty of any
for the conversion
1EkTomez- 1) -18. don

See note 1)

x for 50 mph or less
3x for over 50 mph

he
nearest traveled way.—

Shoulder

L
3
3
&

(See notes 4 & 5)

TCP

Shou lder

Shoul der

2-1q)

50 mph

x for 50 mph
or less
"3x for over!

(Flags-
See note 1)

WORK SPACE NEAR SHOULDER

Conventional

Roads

Shoul der
Shoul der

r 3

oprTxJ.A

*

END
ROAD WORK

G20-2
48" X 24"
(See note 2) A

i

(See notes 4 & 5)

Work Spoce
™Min. T

30
Min.

1/3 L

Shou | der
Shou | der

[ EnD
ROAD WORK
620-2 |

48" x 24"
(See note 2) A

50 mph

x for 50 mph
or less

™ 3x for over

CW20-1D

48" X 48"
(Flogs-
See note 1)

TCP (2-1b)

WORK SPACE ON SHOULDER

Conventional

Roads

Shoulder
<@
>

See note 1)

x for 50 mph
or less
3x for over
50 mph

Nork vehicles Min.

or other equipment |
necessary for the

work operation,
such as trucks,
moveable crones, |
etc., shall remain in
areas separated from
lanes of traffic by
channelizing devices |

at all times,——— =~ ®

(See notes 4 & 5 I

Shou I der

G20-2
48" X 24"
(See note 2) A

Shou lder

[ EnD
ROAD WORK

G20-2 I

48" X 24"
(See note 2) A

TCP

Shou Ider

(2-1c)

Work Space

1/3L08
T

50 mph

x for 50 mpn
or less

3x for over

Cw20-1D

48" X 48"
(Flogs-
See note 1)

WORK VEHICLES ON SHOULDER

Convent iol

nal

Roads

Inactive
work vehicle
(See Note 7)

Right-of-way Line

LEGEND
Type 3 Barricade LA}

)

€
1o

Channelizing Devices

Truck Mounted
Attenuotor (TMA)

Portable Changeable
Message Sign (PCMS)

Troffic Flow

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Boord

Sign
Flag

F lagger

Minimum Suggested Moximum
Desiroble Spocing of
Taper Lengths Chonnel izing
* % Devices
on a
Toper

Formor Migioum | suggestea

ormula Longitudinal

Buffer Spoce|
%

Sign
Spocing
oy
N

o once
o1 rset/offsetlor fset] Disr

on o
Tongent

30’
35°
40°

150°] 165'| 180"
35 |- X5 [Z057[ 2257 245
[0 | 2657| 295 320"

60’
70’
80"

120°
160°
240’

90°
120’
155"

a5 450'] 495 | 540
50 500 | 550'| 600’
550°| 605'| 660"
60 600" | 660" | 720"
65 650’| 715'| 780"
70 700'| 770’ | 840’
75 750'| 825'| 900’

45°
50°
55°
60°
65°
70’
75"

90’
100"
110"
120"
130"
140
150"

320°
400°
500"
600’
700’
800’
900’

195°
240
295"
350°
410’
4a75°
540’

o
o

%% Taper lengths have been rounded off.

% Conventional Roads Only

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

TYPICAL USAGE

SHORT TERM INTERMEDIATE LONG TERM

MOBILE SHORT,
DURAT [ON STATLONARY TERM STATIONARY STATIONARY

VA V4 V4 V4

GENERAL NOTES

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

All troffic control devices illustrated ore REQUIRED, except those

denoted with the triongle symbol moy be omitted when stated in the

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

3. Stockpiled material should be ploced a minimum of 30 feet from
nearest traveled way.

4, Shadow Vehicle with TMA ond high intensity rotating, floshing,
oscillating or strobe lights. A Shadow Vehicle with o TMA should be
used onytime it can be positioned 30 to 100 feet in odvance of
the oreo of crew exposure without adversely offecting the
performonce or quality of the work. If workers are no longer present
but road or work conditions require the traoffic control to remain in
ploce, Type 3 Borricodes or other channelizing devices moy be
substituted for the Shadow Venicle and TMA.

5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surfoce, next to those shown in order to protect o wider work space.

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

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

8. CW21-5 "SHOULDER WORK" signs may be used in place of CN20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

g ® Traffic
Operations
I Texas Department of Transportation 5[;2/,’,%’:,':1

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18
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Warning Sign Sequence
in Opposite Direction
Same as Below

DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

<>:<>

G20-2
48" x 24"

addda~—+F  rerooror

y
Yield Line
(See Note 2) A

"

§%w

P

56~

Szl ri-2

H 27X QX4

39

$* T

g « ONCOMING o

TRAFFIC =

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

Devices at 20’
spacing on the Toper/

TxDOT ossumes ro responsibility for the conversion

Shadow Vehicle with

TMA ond high intensity
rototing, flashing,
oscillating or strobe
lights. (See notes 6 & T)

Devices at 20°
spacing on the Taper

Temporory
Yield Line
(See Note 2) A

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

48" X 24

7:17:20 AM

85
___ e
3le
=
8
2
&
¢ ¥
N
2
@
el R1-2
s g Q" X 42 " x e
alB T0
- ONCOMING fg1-202
N AP e
N / TRAFFIC |i& X 36"

X 48"

ROAD

AHEAD
CW20-4D
48" X 48"

CW20-1D
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CW20-4
48" X 48"

CN3-4

ROAD
48" X 48" A
{5 te 2)
ee note BE
PREPARED
T0 sr

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

/ See note 1)

CW20-7
48" X 48"

CWi16-2P

24" X 18" A ‘

. G20-2
Except in " "
emergencies, 48" x 24
flogger stations
shal |
illuminated
at night

T

Shadow Vehicle

with
high

rotating,

Eempol
24" stop Line
(See Note 2) A

rar.

TMA and
intensity

30!
Min.
Work Space

(See notes 6 & 7)
J
. twzo-7

Devices ot 48" X 48"
20" spoging *
on the Taper F———o

pe Cwie-2P
Except in 24" X 18" A
emergencies, O
flagger stations P
shall be

i1iuminated |
at night /

Temporary
24" st
(see Note 2) A |

[ EnD
ROAD WORK

48" X 48"

op Line (See note 2) A

CW20-1D

—
LEGEND
Type 3 Barricade ee

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Boord

)
<
i

-t |Sign Troffic Flow
NI F logger
Minimum Suggested Moximum| .o R
Psom Formulo 109»:::[:&;2-3 :rs\grocn:??z?r‘\o s:;,f,':\o L;ﬁ?ﬁﬁu s'so::;'-: °
% _ )(* - Devices e Bu"efB.Spoct Distance
(Raetlorruelorract] Topar | Tangent | 0151
30 2| 1507|1657 | 180" 30’ 60" 120’ 30’ 200
35 |L- 35 [205" 225 [2a5| 35" | 70" | 160 120° 250°
40 265°| 295'| 320 40’ 80" 240 155° 305°
45 450'] 495°| 540 45° 90’ 320° 195° 360’
50 500'| 550°| 600" 50° 100" 400" 240" 425°
55 L=WS 550°| 605°| 660" 55° 110" 500’ 295 495°
60 600°| 660'| 720'| 60’ 120" 600" 350" 570°
65 650 715'| 780’ 65’ 130’ 700" 410’ 645"
70 700'| 770 | 840’ 70’ 140° 800’ 475’ 730"
75 750°] 825’ 900°) 75° 150" 900’ 540° 820°
% Conventional Roads Only
%% Toper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v v v

CENERAL NOTES

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

2. All troffic control devices illustrated are REQUIRED, except those denoted with the triongle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer.
3. The CN3-4 "BE PREPARED TO STOP" sign moy be installed ofter the CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spacing shall be maintained.
4, Floggers should use two-way raodios or other methods of communication to control traffic.
5. Length of work space should be based on the ability of flaggers to communicate.
6. A Shadow Vehicle with o TMA should be used onytime it can be positioned 30 to 100 feet

in odvance of the oreo of crew exposure without adversely affecting the performonce or quality of

the work,

[f 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.

7. Additional Shadow Vehicles with TMAs moy be positioned off the paved surface, next to those shown
in order to protect o wider work space.
TCP (2-20)

8. The R1-2 "YIELD" sign troffic control may be used on projects with approoches that hove adequate sight
distance. For projects in urban areas, work space should be no longer than one half city block.

In rurgl gregs, roooways with less thon 2000 ADT, work space should be no longer than 400

feet.

9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on @ support ot a 7 foot minimum

mounting heignt.

TCP (2-2b)

10.Chonnel izing devices on the center |ine may be omitted when o pilot cor is leading troffic ond

approved by the Engineer.

11. [f the work space is located near a horizontal or vertical curve, the buffer distances should be
increosed in order to mointain stopping sight distonce to the flogger and @ queue of stopped vehicles.

(See table above),
12.Floggers should use 24" STOP/SLOW paddies to control traffic. Flags should be Iimited to
emergency situtotions.

=g

I Texas Department of Transportation

Traffic
Operations
Division

Standard

TRAFFIC CONTROL PLAN

??;.055"8‘ 259-5 24" 48" X 48" ONE-LANE TWO-WAY
See note 1) s(:;ogg;e H TRAFF [C CONTROL
TCP (2-2aq) 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 R
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 65 308 e45370] 001 Jus zet, ETC
(Less than 2000 ADT - See Note 9) 1o s TFK | HOUSToN } o

Y




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

No warronty of any

TxDOT ossumes ro responsibility for the conversion

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

kind is made by TxDOT for any purpose whotsoever.
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DISCLAIMER:

7:17:21 AM

DATE: 9/7/2023

1EtT0rse2-3) 18, don

— LEGEND
END 620-2 T — -
ROAD WORK G20-2 — 48" X 24" lezzz2| Type 3 Borricade @8 8 |Chonnelizing Devices
LAY W4~ x 24 Track Mount
{7 IG I8 [Heovy Work venicie @ [1%renuotor Q(?MA)
Cw20-1D H H
v " - Trailer Mounted Raised Pavement
0 | 4} ?Falo;s-“ - @ Flashing Arrow Boord **°° |Morkers Ty I1-AA
See note 1) See note 1) = | i FCVA”S: If opplicable o [sion QJ Troffic Flow
N . 50 - : CARE | ra-2 N\ |Frea 0o [Fiagger
DO PASS | ¢ applicable > 24" x 30"
NOT | WITH NoT M R B——
; 4" bl s Spocing of Suggested
e lpass| T - CARE | 2: 2a-'x 30- LPASS Yettow ' fonisg|Formt| - rover Lenome | crometizing | 3% fongirugino:
4 'x 30° 24" X 30" - o Botter M * % Devices G |Butfer spoce
1N 100 | 1 ] 12 on o on 8"
x g N 3 Islond orrserlorrsetiorrser] Taper | romgent |OFStonce
4 30 2| 150" 165" | 180" 30° 60’ 120" 90°
| X 35 |- po-[205 225 a5 | 35" | 70 | t60- 120"
— = N @ 40 265'| 295'| 320’ 40’ 80’ 240’ 155'
. ; 45 450'] 495" | 540’ 45’ 90’ 320° 195
IR e x I 2 50 5007] 550'| 600°| 50° | 100" | 400° 240"
22!--:R43- S 55 | .ys [ 55076057 660°| 55 [ 110" | so00 295°
XX gglf";a_ JF 60 600°| 660°| 720°| 60" | 120° | 600" 350"
[TIERLI ik XX 8|5 65 6507 715°] 780°| _65° | 130° | 700" 210"
24" x 24" 2 on3-1p LMPH 2 oW1 -am 70 700’ [ 770 840'] 70" | 140" 800" 475"
X CW1-6aT 247X 247 28" x 48" 75 750°| 825'| 900°| _75° | 150" | 900 540"
367 X 36 2" solia F XX % Conventional Roads Only
white MPH | CW13-1P %% Taper lengths have been rounded of f.
| quelinei 24" X 24" L=Length of Taper (FT) W=Width of Offset(FT) S:Posted Speed(MPH)
3 § TYPICAL USAGE
| .V SHORT SHORT TERM [NTERMEDIATE LONG TERM
S pype L1-a-a B MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Pavement g TCP(2-3bONLY
CWi-4R Markers on v v
?sgde Vehicle with 48" X 48 40" C-C.
and high intensity
rotating, flashing, XX - GENERAL NOTES
oscillating or strobe MPH 2 g 4" Double 1. Flogs attached to signs where shown, ore REQUIRED.
Iights. (See notes 7 & 8) o 24" x 24 Yellow Li 2. All traoffic control devices illus1rznea ore REQUIRED, except those denoted
8 ] with the trigngle symbol mgy be omitted when stated elsewhere in the plans,
2 Tronsverse Channelizi or for routine maintenance work, when opproved by the Engineer.
" . R —_— Devioe§ spaced at 500° to 3. When work space will be in place less than three days existing pavement
- « %agm vzr:nclg :«-m.? 1000° in urbon orecs, or markings may remgin in place. Chaonnelizing devices shall be used to separate
8 romg?gq igh intensity 1/4 to 1/2 mile in rural traffic.

. oscillating or strobe o ore:s betweem recurrent 4, Flagger control should NOT be used unless roadway conditions or heavy traffic
owl - Iignts. (See notes 7 & 8) o 8 work spaces volume require additional emphasis to safely control traffic. Flogger should
48" X 48 - I w1 -6oT b s & be positioned at end of traffic queue.

36" X 36" ™~ — x 5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
XX . @ (See rote 2) A ’ 5 regulatory speed zone signs moy be installed within CW20-1D "ROAD WORK
CWI3-1P Py - b - = AHEAD" signs. Proper spacing of signs shall be maintained.
24" x zan | MPH 4 - N 6. Conflicting pavement marking shal | be removed for long term projects.
. N o 7. A shadow Vehicle with a TMA should be used onytime it can be positioned
L A i cwi-aL x| J - o Cwi-4aL 30 to 100 feet in advonce of the greg of crew exposure without adversely
- . 48" X 48 o . 48" X 48" affecting the performance or quality of the work. 1f workers are no longer
l- l- > present but road or work conditions require the traffic control to remain
. < XX XX in place, Type 3 Barricades or other chonnelizing devices moy be substituted.
- cW1-4L CWI3-1P MPH - - MpH | CW13-1P 8. Adgitional Shadow Venhicles with TMAS moy be positioned off the paved surface,
-~ —] 48" x 48" 24" x 24" o 24" x 24* next to those shown in order to protect a wider work space.

. 8 8 N
cw1-6aT . N °
FAM - . XX TCP (2-30)

(See note 2)A MPH | CWi3-1P o DO 9. Conflicting povement markings shall be removed for long-term projects.
+ } 24" x 24" e - For shorter durations where troffic is directed over a yellow centerline,
P -l X NOT channel izing devices which separate two-way traffic should be spaced on
L x| PASS [Ra-1 topers ot 20" or 15° if posted speeds are 35 mph or slower, and for tangent
DO 24" X 30" sections, at 1/2{S) where S is the speed in mph. This tighter device spacing
PASS > NOT 521-30;6. ¥ 5 4, is intended for the oreo of the conflicting morkings, not the entire work zone.
WITH N (See note 2) A
5 —y R4-1 L s w Traffic
R4-2 CARE 2 0 | 4} g - PASS 24" X 30" 3 g x g Operations
24" X 30 3 2 PASS 3 3 I Texas Department of Transportation Division,
If opplicable 5 & 2 R
@ e WH| —"|& 5| =
° -
—e— : ¢ 247'x 30+ ILCARE Holald| - o010 TRAFFIC CONTROL PLAN
& 2 | H 20210 .
R T I 1t opo 1 fooore : g @ x TRAFFIC SHIFTS ON
o K - e TWO-LANE ROADS
o G20-2
48" x 48" 28" x 24-LROAD WORK
| TCP (2-3q) Flogs. o X2 TCP (2-3b)
See note 1)
2-LANE ROADWAY WITH PAVED SHOULDERS e note 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2-3)-18
FILE: topi2-3)-18.dgn on: [oxs ons K
ONE LANE CLOSED ONE LANE CLOSED ©Tx007__ Decerber 1985 | conr [secr] o8 | oy
REVISTONS
ADEQUATE FIELD OF VIEW 895 303 6453(70] 001 _|Us 287, ETC|
INADEQUATE FIELD OF VIEW 13 212 o | e o
4-98 2-18 LFK HOUSTON | 20

TS




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

DISCLAIMER:

No warronty of any

0
See note 1)

TxDOT gssumes no responsibili

X for 50 MPH or less
3X for over 50 MPH

Shoulder

Shodow Vehicle
with TMA ond
high intensity
rotating, flashing,
oscillating or
strobe |ights.
(See notes 5 & 6)

Shioulder

100"

Approx. A

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

kind is made by TxDOT for any purpose whotsoever.

G620-2
48" x 24"

7:17:22 AM
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DATE: 9/7/2023

Shoulder

|

[ 30°
I
Work Space

D4

Shoul der

Cw20-1D
48" X 48"
(Flags-
See note 1)

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

See note 1)

48" X 48"

Shoul der

<
<%
>
>

A4
[— =
XXXFT

CW16-30P <
30" x 12"
(See note 4)

-

@
CW1-6aT
36" X 36"

(See note 8)

Shodow Vehicle with

TMA ond high intensity
rotoﬁnq‘ flashing,
oscillating or strobe
lights. (See notes 5 & 6)

END
ROAD WORK

G20-2
48" X 24"

—

Shoulder

]
o
R
i
8l
«lq
g

[ END
ROAD WORK

G20-2
48" X 24"

Work Space

1/2 L

X
L

<
e
>
N

MPH

XX

CWI1-4R
48" X 48"

CWI3-1P
24" X 24"

CW1-6aT
36" X 36"

CWI-4L
48" X 48"

CW13-1P
24" x 24"

CW16-30P
30"
(See

note 4)

X 12"

LEGEND
lezz=z=2 |Type 3 Borricade @ @ |Chonnelizing Devices
Truck Mounted
I:[ED Haavy Work venicle @ |atrenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

]

2 [sign <o [rrorric Frow
0\ Flag ELO F 1agger
Min Tmom [Suggested Moximum] o
Desirable Spocing of Minimum | gested
Posted| Formuto|  roper Lengths Cnonnel izing 5197 | onol tudinal
speed * % Dovices oo ing | er Space
g "2 | on on ance 8"
o e dorrsetiorreot] Taper | Tamgant | 075"
30 2| 150 165'| 180" 30° 60’ 120" 90’
35 |- % 205 | 225'| 245'| 35° 70" | 160° 120
40 265'| 295'| 320 40' 80° 240° 155°
45 450 | 495'| 540’ 45’ 90’ 320" 195
50 500°| 550'| 600’ 50’ 100 400’ 240’
55 L=WS 550'| 605'| 660" 55° 110° 500’ 295’
60 600" | 660 | 720’ 60’ 120° 600 350"
65 6507 715°| 780° 65° 130° 700" 410"
70 700°| 770" | 840" 70’ 140° 800’ 475’
75 750 | 825'| 900’ 75° 150 900’ 540’
% Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v v

GENERAL NOTES

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

2. All troffic control devices illustroted ore REQUIRED, except those denoted
with the triongle symbol moy be omitted when stated elsewhere in the plons,
or for routine maintenance work, when approved by the Engineer.

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

length per lone.

4, For short term opplications, when post mounted signs ore not used, the distaonce
legend may be shown on the sign foce rather than on o CWI6-30P supplemental

ploque.

5. A Shadow Vehicle with o TMA should be used onytime it con be positioned
30 to 100 feet in advonce of the area of crew exposure without adversely affecting
the performance or quolity of the work. If workers ore no longer present but rood
or work conditions require the traffic control to remain in place, Type 3
Borricades or other chonnelizing devices moy be substituted for the Shodow

Vehicle and TMA.

6. Additional Shodow 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 _(2-40)

7. If this TCP is used for o left Ione closure, CN20-5TL "LEFT LANE CLOSED"signs
shall be used ond chonnelizing devices shall be placed on the centerline to
protect the work spoce from opposing traffic with the arrow boord placed in the
closed lane near the end of the merging taper.

TCP_(2-4b)

8. For shorter durations where traffic is directed over a yellow centerline,
chonnelizing devices which seporate two-way traffic should be spaced on tapers
ot 20’ or 15' if posted speeds are 35 mph or slower, ond for tangent sections, at

1721S) where S is the speed in mph.

This tighter devices spacing is intended for

the area of conflicting markings, not the entire work zone.

g ® Traffic
Operations
I Texas Department of Transportation 5[;2/,’,%’:,':1

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP (2-40) TCP (2-4b)
TCP(2-4)-18
FILE:  fcp2-4-18.dgn DN \m ‘nw: ‘cx:
©1xp0T December 1985 conr_[seer] Jon | HIGHNAY
ONE LANE CLOSED TWO LANES CLOSED s 5oy a3 ol T [0S a1 e
P Fx| __ouston |21

Ted




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

DISCLAIMER:

.. g
255
55~ CH20-1D.
zgi] 487 x 48°
t8 (Flags- Nt
2o See note 1)
$*

5
28

X far 50 MPH or less
3X for over 50 MPH

TxDOT gssumes no responsibili

S|4

<
<o

Shoulder

100"
Approx. A

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

BED
ROAD WORK
G20-2

48" X 24"

olololo

Shoul der
Shoulder

7:17:24 MM

TCP (2-50)

FILE: T:\LFKDOM\Mgint Contracts\O_RMC - Routine Maintenance Contracts\FY24 of | §hES6IPRIP0I0tA 91585 +ERrMEEF SRMEO I9G00GRED I enaLbs O MBDPSEENeSPD! ing /!

DATE: 9/7/2023

v
§ |
5 @
§£6| shadow venicle witn g
TMA ond nign olz v
% intensity rotating, » .
8 flashi L
3 oscillatin S
or strobe lights. I
g (See notes 3 & 4) |
5
2
-
@
g
»
3 \»
Pavement
g Markings <\
o
o
- \»
g
: 8.
&
*. <
| >
-
x
| | -~
x

END
ROAD WORK
620-2
48" x 24"

CW20-5TR

48" x 48"
LXXXFT ] cwre-30p
30" X 12

See note 1)

END
ROAD WORK
G20-2
48" X 24"
L v
g g
VA E
v v
x
o L
,
@ J
CW1-60T . =3
36" X 36" N A F 3.5
N 5o
§ HiE
a2z
x 2488
CW1-4R §
48" X 48 &
|
L
CwW13-1P XX :
13-1
24" "x 2a» | MPH
/ -
Shadow Vehicle with R CW1-6aT
TMA ond high intensity < 36" X 36"
rotating, flashing, =
oscillating or strobe -
lights. (See notes 3 & 4)
<
-
Pavement CW1 -4L
Murktngs< 48" X 48"
J ‘ XX
MPH | CW13-1P
24" x 24"
x
-
L .
g gl
3 N2V A A 3 |- CH20-5TR
& 5 N 48" X 48"
ROAD WORK - XXXFT cgue-sov
30" X 1
G20-2 >
48" x 24"

TCP (2-5b)

LEGEND
lezzz2|Type 3 Barricade @@ |Channelizing Devices
. Truck Mounted
[0 |Heavy work venicle | @R | A} rencotor (ova)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

]

2 [sign <& [rrarric Fiow
0\ Flag EL() F logger
Minimom Suggested Max Imum N
Desirable Spacing of Minimum | g ogested
Posted| Formula|  Toper Lengths Chonnelizing Sign cruih
5°;‘° X% Devices Spocing [ er Space
10° 1 12" on on i "8"
o feetlorreetorrser] Taper | Tongent |0FSTonee
30 2| 150 165'| 180" 30’ 60’ 120" 90’
35 |- % 205 | 225'| 245'| 35" 70" | 160 120"
40 265'| 295'| 320" 40’ 80° 240° 155"
45 450’ | 495'| 540’ 45’ 90’ 320" 195°
50 500°| 550’ | 600’ 50° 100’ 400’ 240’
55 L=WS 550'| 605’ | 660" 55° 10" 500 295"
60 600’ | 660'| 720" 60" 120’ 600" 350"
65 650 | 715 780" 65" 130" 700’ 410
70 700'| 770’| 840’ 70" 140’ 800’ 475
75 750 | 825'| 900 75" 150° 900" 540°
% 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
VOBILE SHORT SHORT TERM | [NTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v 4

GENERAL NOTES

1.
2.

Ll

Flags attached to signs where shown, are REQUIRED.

A1l troffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol moy be omitted when stoted elsewhere in
the plons, or for routine maintenonce work, when opproved by the Engineer.
A Shadow Vehicle with o TMA should be used onytime it con be

positioned 30 to 100 feet in odvance of the area of crew eposure

without adversely affecting the performonce or quality of the work.

11 workers are no longer present byt rood or work conditions

require the traffic control to remain in ploce, Type 3 Barricades or other
channelizing devices may be substitutued for the Shadow Vehicle and TMA,
Additional Shadow Vehicles with TMAs moy be positioned in each

closed lane, on the shoulder or off the poved surface, next to those
shown in order to protect a wider work space.

The downstream taper is optional. When used, it should be 100 feet
approximately per lane, with chonnelizing devices spoced at 20 feet.

TCP_(2-50)

1f this TCP is used for o left lane closure, CN20-5TL “LEFT LANE CLOSED"
signs shall be used ond chonnelizing devices shall be ploced on the
centerline to protect the work space from opposing traffic, with the
arrow board placed in the closed lane near the end of the merging

taper.

TCP_(2-5b)
Conflicting pavement markings shall be removed for long-term projects.

g ® Traffic
Operations
I Texas Department of Transportation 5[;2/,’,%’:,':1

TRAFFIC CONTROL PLAN
LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

TCP(2 5)-18

%@0;'28. FLE fop2-5-18.dan [es Tow: Jexs
ONE LANE CLOSED TWO LANES CLOSED Frogs: " © 00T Decenber 1265 ;40::3 s;cor‘ ;ga' }US ;:;m -
b 20 ol [0S 207, ET
4-98 218 LFK HOUSTON | 27

To




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

No warronty of any

TxDOT ossumes ro responsibility for the conversion

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.

kind is made by TxDOT for any purpose whotsoever.
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DISCLAIMER:

7:17:25 AM

DATE: 9/7/2023

1EXTomez-6) - 18. don

Shoul der
&>
&>

Shoul der

500 Min.

A
‘ 100"
“TApprox.

Pavement
Morking
(See note 5

T o

Work Space

(See notes
687

Mediaon

Shou I der

CN16-3aP
' 30" x 12"

WORK

1 M
CW20-1F

48" X 48"
(Flags-
See note 1)

TCP (2-60)

ONE LANE CLOSURE

[ End
[ROAD WORK

G20-2
48" X 24"

‘Shoul der
M

Shoulder
&>
>

™~ A
100°
‘Approx.

Work Space

Median

(See notes & & 7)——
Pavement -

Marking
{See note 5)

EXIT

el

E5-1
48" X 42"

vl L]

100"
i

EXIT
XX

MPH

CH13-2
48" X 60"A

1000’

L

ES-1
48" X 42"

Morki
(See notes 5)

*\\\%} 4
See TCP(2-6qQ)

for advance
warning signs
for lane closure

@

1/3 L

TCP (2-6b)

LANE CLOSURE NEAR EXIT RAMPS

Pavement

(See note

Shoul der
Shou I der

END
ROAD WORK
c20-2

48" X 24"

-

500" min. _‘

“TApprox.

i A
100"

Work Space

*

-K—See TCP(2-60)

for advance
warning signs
for lane closure

TCP

FRONTAGE RD.

RAMP

CLOSED

R11-20T

48" X 30"

(2-6C)

-
[}
B, 1See TCP(2-50)
[}

=3

=

@

~ewes-11
48" x 48"A

10°Min,

FChannelizing
Devices ot
20' spocing

for lone closure
gerails if o lone
closure is needed
to close o lane
which is normally
required to enter
the ramp.,

RAMP
CLOSED
AHEAD

CW20RP-3D
48" x 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

LEGEND
Type 3 Barricade ea

)
e
%)

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Traffic Flow

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

sign

Flog F lagger

Posted| Formulo
Speed

Mo Suggested Mox imum|

Desiroble Spacing of ~

Taper Lengths [ cnomnelizing

* hakad Devices ot
o [ 1 ] 12 | ono | ona |oier

of fset|of fsetjoffset| Taper | Tangent Distonce

Suggested
Longitudinal
Buffer Space

B

40 265’

150'| 165’ | 180’ 30’ 60’
205'| 225'| 245’ 35° 70’
2957 320" 40° 80’

120’
160
240"

20’
120°
155°

45 450°
50 500°
550°
60 600"
65 650’
10 700’
15 750’

495 540°| 45° 90’
550'] 600" 50° 100"
605°| 660°| 55’ 110"
660 | 720" 60’ 120°
715'| 780" 65’ 130'
770 | 840’ 70’ 140°
825 900 75’ 150"

320°
400°
500"
600°
700
800"
900°

195’
240°
295°
350"
410
475"
540"

% Conventional Roads Only
%% Taper lengths have been rounded of f.

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMED[ATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

4 4

GENERAL NOTES

e
2.

Ll

b

Flaogs attached to signs where shown, are REQUIRED.

All traffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol may be omitted when stoted elsewhere in
the plons, or for routine mointenance work, when opproved by the Engineer.
Channelizing devices used to close lanes may be supplemented

with the Chevron Alignment Sign placed on every other channelizing
device. Chevrons moy be attoched to plastic drums as per BC Standords.
Channelizing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP placed on everyather
chonnelizing device. If night time conditions moke it difficult to see ot
least two VPs, the VPs may be placed on each chonnelizing device.

The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.

Shodow Vehicle with TMA ond high intensity rotating, flashing,oscillating
or strobe lights. Shadow Vehicle with TMA and high intensity rotating,
floshing, oscilloting or strobe lights. A Shodow Vehicle with o TMA
should be used anytime it con be positioned 30 to 100 feet in advance

of the area of crew exposure without adversely affecting the performonce
or quality of the work. If workers are no longer present but road or work
conditions require the troffic control to remain in ploce, Type 3
Barricades or other chonnelizing devices may be substituted for the
Shodow Vehicle and TMA.

Additional Shodow Vehicles with TMAs moy be positioned in each

closed lgne, on the shoulder or off the poved surfoce, next to those
shown in order to protect a wider work space.

g ® Traffic
Operations
I Texas Department of Transportation 5[;2/,’,%’:,':1

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

TCP(2-6)-18
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No warronty of any

TxDOT ossumes ro responsibility for the conversion

The use of this stondord is governed by the “"Texos Engineering Proctice Act”.
kind is made by TxDOT for gny purpose whotsoever.

FILE: T:\LFKDOM\Mgint Contracts\O_RMC - Routine Maintenance Contracts\FY24 of| SRS 6xFROP0d0tA 1565 +ERrMEGF SRMEOT 396006RED resslss i MBDPSEBN eIV Ing HAPM] £ W 445922. d

DISCLAIMER:

7:17:26 AM

DATE: 9/7/2023

Warning sign TABLE 1
ond rumble strip Flagger to Rumb
sequence in ) F?gqqer sor [ o;’rlp e
opposite direction| (Length of Work Arrays
is some os below. + Area)
< 4,500 !
i L
1/8 Mile > 4,500 2
e win < 3,500 [
- e 3 3,500 2
- . < 2,600 !
172 Mile > 2600 2
< 1,600 !
1 Mil :
t Mite > 1,600 2
5 s > 1 Mile N/A 2
] °
° - °
2 . 2
2 2
@ - @
.
¢ See note 8
BN O./i,
L
| |
- — *
x
o~
Rumble Strip 2
Array | —
(See note 1) — —t
| —
x
o~
~N
- ] *
x
Rumble Strip
Array —
),
(See note 1) el *
The second -
Rumble Strip
Array is required
when fthe ADT
thresholds in
Table 1 indicate | § % x
the need for 2 S °
Arrays. 3 | 3
=y <
w w
A4 I i
. Cwi17-2T
48" X 48"
< (See note 2)
- —
CW20-1D
WZ (RS-1q) 48" x 48

RUMBLE STRIPS ON ONE-LANE

TWO-WAY APPLICATION

(]
(]
L : L
s . |2
; s |2
sl 1s)e
.
U@
.
L
... E—
x
| | -
=
Rumb e N
Strip >
Arragy .
(See — .
note 1) —
. :
~
N
Rumble
Strip
Arrays — — bl
(See — —
note 1) _———
. *
x
CW17-2T
5 5 = 48" X 48"
o ° (See note 2)
> >
a o
o o
@ | | a
| | CW20-1D
48" X 48"

WZ (RS-1b)

RUMBLE STRIPS FOR LANE CLOSURE
ON CONVENTIONAL ROADWAY

GENERAL NOTES

LEGEND

2,

Each Rumble Strip Array should
consist of three rumble strips spaced
center to center at the spacing shown
in Table 2, placed tronsverse across
the lone at locotions shown.

The CW17-2T "RUMBLE STRIPS AHEAD"
sign should be locoted ofter the
CW20-1D "ROAD WORK AHEAD sign ond
spaced os shown. 1f troffic is
observed to be queuing, or is
expected to queue beyond the Rumble
Strips, the CWI7-2T sign ond the
first Rumble Strip Arroy may be
located upstreom of the CW20-1D
sign os necessary to provide
needed worning.

Temporary Rumble Strips will be
considered subsidiory to Item 502,
ond shal | be a product listed on the
Compliant Work Zone Traffic Control
Devices.

Remove Temporary Rumble Strips before
removing the agdvanced worning signs.

Temporary Rumble Strips should not
be used on horizontal curves,
gravel, soft or bleeding asphalt,
heavily rutted povements or unpaved
surfoces.

Temporary Rumble Strips shall be
installed ond mointoined os
per manufacturer's r

Type 3 Barricade es Channel izing Devices

Truck Mounted

Heavy Work Vehicle Attenugtor (TMA)

Trailer Mounted
Flashing Arrow Panel

Portoble Chongeable
Message Sign (PCMS)

Sign Traffic Flow

ol @]
SN

Flag Flagger

This standard sheet shal | be used
in conjunction with other appropriate

TCP standard, TMUTCD typical application

or project specific detail
project.

The one-lone two-way opplication may
utilize o flagger, an Automated Flagger
Assistonce Device (AFAD) or a Portable
Troffic Signal (PTS).

Replace defective Temporary Rumble
Strips os directed by the Engineer.

Temporary Rumble Strips may be used
on freeways oOr expressways bosed on
engineering judgment ond written
direction from the Engineer.

Minimum Suogested Moximum| \. .
postea| Formur Desirable Spacing of o sted
mula Toper Lengths Chonnel izing Longitudingl
soeed %% Devices So0eing [ er Sooce,
T ] 12 | on on istance 8"
or raerlortsetlorraat] Topar | Tongent | P76t
30 2| 1507 165" | 180" 30° 60° 120 90"
35 L.% 205 | 225' | 245'| 35 70" | 160 120
40 265'| 295'| 320' 40’ 80’ 240° 155°
45 450 | 495'| 540° 45" 90" 320° 195°
50 500’ | 550 | 600" 50" 100" 400 240’
55 L=Ws 550°| 605" | 660" 55’ 110° 500" 295"
60 600'| 660’ | 720" 60’ 120’ 600° 350"
65 650°| 715'| 780° 65’ 130° 700° 410"
70 700°| 770" | 840" 70’ 140° 800’ 475’
75 750’ | 825’ | 900’ 75" 150" 900 540
loose % Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of OffsetIFT)
S=Posted Speed (MPH)
. TYPICAL USAGE
dat ions.
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY [ STATIONARY
v v
for the

4 Signs ore for illustrotive purposes only. Signs
required may vary depending on the TCP, TMUTCD
Typical Applicotion, or project specific details
for the project.

% For posted speeds in excess of 65 MPH, it is
recommended thaot spacing is increosed aos speed
1imits increose. Increasing spoce between rumble
strips will improve effectiveness.

;;P Traffic
Safety
TABLE 2 I Texas Department of Transportation 5‘12’,’,%’:,’:1
Approximate distance
Speed between strips in
on arroy
TEMPORARY RUMBLE STRIPS
< 40 MPH 10°
> 40 MPH & 15°
< 55 MPH
WZ (RS) -22
- 60 MPH 20’ FILEs wzrsz2. dgn on: TXDOT [oks TxDOT [oms TxDOT_[cka TxDOT
(@©TxD0T  November 2012 conr [sect Jon | HIGHNAY
REVISTONS 6453[70] 001 |US 287, ETC
2 65 MPH % 35'+ ez orst comry [ sweer o,
LFK HOUSTON | 24
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6°x 8°x 14" Treoted

Do not use
Wood Block wosher

8" || between Bolt -
Hi
%" Button Head

Post Bolt with Roi! Element 2
Not & 1 %°0.0. < " §
Wosher I5ee Generol s .
Note 3). %" Dio. == 8
nole in past & black. a
Front slope o & 2 g

breok ~ S
LI
20" Typ - 3

£

! 3
I = 1
1 ° v
N n
Edge of shoulder n © K
v @

or widened crown.

TYPICAL POST

Toenai! with one

160 Colv. nofl

Note: 50. ROII Splice

he required hordwore.

€ 2 x
Holes {Typi

s' Slotted

to

WOOD BLOCK TO RECTANGULAR
¥00D POST

POST

w6 X
W6 x

9.0 or
8.5

WwooD BLOCK TO

STEEL POST

Permissible Ssquare punchi ™o
guide hole, %" mox. (Typ.)

:-s'/,

IR 12%"

127 Typ),

!/" o:e. tasTi Ason sn-n w/Woshers f / N
length = 2 Field Ya"x 6°x 8" (ASTM A36)

Stee! Bortom
('%q" Holes)

7o teoside weshers
necessary to clear weld.
Direction of bolt
plocement is upward.

FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY

Detai |

6 - 3"

caly

Ln
I~

S

¥u"x 2 /2" Slotted —%

Holes

(Typicall

ELEVATION 12 ¥/7° INOM.) W-BEAM SECTION

25 foot sections moy glso be supplied (See Genercl Note 2)

¥ ¥ 1erming! Anchor Section (TAS)

MBGF_length of need (L)

6'-3" |

-3 |

75

6 -3" |
I

-
\ Terminal Anchor

(See Optians Below)

Ground Line

% % TERMINAL ANCHOR SECTION (TAS)

ility for the conversion of this stondord to other formats or for incorrect results or domoges resulting from its use.

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

T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Contracts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\STANDARDS\MBGF \MBGF - 18. dgn

locoted outsicde the horizontal cleoronce orea of

Terminal onchor sections are only for downstreom use, when
opposing troffic.

Adjacent Troffic

Post Bolt Length

Yy a) Siotted Hol B - 2]
A/ aYs otter es aYa, a'a" 2
. . 1~ %" Button Heod
o B Post Bol1 with Nut ona
1 %"0.D. Wa:
3 1See General m" 3)
9" (Min) v e Jpi%e
Fill Depth Typ) | (Typ}
Direction of
Steel post connection 10 culvert N
slob (use when there is less thon 1 | Adjocent Troffic
43" cover over culvert siab) P
r t .& 1
Culvert o 8 ~ %" Button Heod
Stoo | & o, Splice Bolts and Nuts
% Past (s) moy require field (See General Note 3)
modifications to ensure a A |

proper guordrail height.

Plote RAIL SPLICE DETAIL

*LOW FILL CULVERT POST

Vories
Splice Bolt Length

14" or 2"

Ovol Shoulder
Button Head

(b

BUTTON HEAD BOLT

Post ond Splice Bolts
(See General Note 3)

1.

/ x 1"
Sloﬁcd Holes.
(See Note 3

for hordwore)

x Yo"

Slotted Hole

Provide 4 odoitionol %" hales in
2 end of terminal rail section
3 8~ %"x 2" nex bolts with nut
@ ond 1 ¥4"x 3"x ¥ " plote wosher.
e R 10" x Yg" x 15 5"
2 W Holes
§ -\
. Top of
§ s Finisneo \(-7-%
race ct
< 8 (See detoil)
335 Mox, . Top of
298 Yo Slg Finished
SEX 1% €ls Grade
L 6"x % "% 6" min, lea
x 16 %" bent to 70° Mk w8 x 18 m—4~|~n:o. N
or 2R s 6°x % "x16 Yu" we x 18 NES 2" -4" mim Holes for %" x 2° Note: Termingl Connector +o be
o (2'-4" min) &
velded to 70° or 12 T —T N Hex Boi4s with Nut ond used with terminal anchor
x %6 "x 18 % plate I 1 %a" 0.D. Wosher. 10 Go, post options 2.
bent to 7 oPTION (1) I i
Note: This onchor post requires four additional %" holes FTIoN 21 T ® I
. oires I - —| J«
(shop or field) in the rail member with eight %" hex Note: I';;;‘f:l":' ”‘:o:":‘;;;’:m:",/:"h:: ;:I'"'“wm B
bolts with nut ond plate washer. By A eieg 2 -6
TERMINAL ANCHOR POST OPTIONS qan of " 7"
(See Generol Note 111 oireet Mrait e Dia.
Terming! 1o minol oles 27 4" 4" avt| av
" hnehor Post Notes: [ — " Anchor Post F—t
I Either concrete anchor may be used r T Y] T
with either post option above. " " N '\, . - I
18" dia., round No construction joint is al lowed n n T X — -
by 5 o oy in the conorete anchor. W W A ey -
B or 16" squore Terninal rail moy be bolted to n n NI
N by 5°- 0 post ond Tn twist position prior n 1 af
" P Deep Anchor to plocing concrete anchor. I I -
3 5 If concrete onchor is nreeov. Pty
< ~ the oreo should be compacted M \_ Yo
& o: u-roc'oﬂ by the :nq.nur o] ot 2%
< Y A i placed in the field.
< Place Toce of post l TERMINAL CONNECTOR
ey TERMINAL CONCRETE ANCHOR OPTIONS approx. on § of anchor For connection hordware to concrete rails,
P-3n (See General Note I11) see the MBGF tronsition stondards.

GENERAL NOTES

The type of post (round wood post, rectangulor wood post, or steel post)

will be shown elsewhere in the plons, The exact position of MBGF shall be
shown elsewhere in the plans or os directed by the Engineer. Steel posts

to be galvonized in accordance with 1tem 445, “"Galvanizing. "

Ra-l element shall meet the reou-remen?s of Item 540, "Metal Beam Guard
Fence" except as modified on the plans. The Contractor may furnish rail
elements of 12 '; or 25 foot nom-nol lengths,

Button head "post” bolts (ASTM A307) shall be of sufficient Ienq?h to extend
through the full thickness of the nut (ASTM A563) and Type A ¥a" 0.D.)washer
ond not more ?non 1" beyond it. Button head "splice” Dgl?s (ASTM A307) are

" (AS';{A A563 long at triple rail splices) with o double recessed

Fittings (bol#s, nuts, und washers) shall be qolvcn-zed in uccordance with

ﬂu?

Item 445, "Galvanizing." Fittings shal|l be subsidiary to the bid item,

Crown shall be widened to accommodate the Metal Beam Guard Fence.

The lateral approach to the guard fence, shall have a slope rate of not more
than 1V:10H.

Unless otherwise shown in the plons, guord fence ploced in the vicinity of curbs
noll positioned so that the face of curb is located directly below or behind

placed over curbs shall be installed so that the post
bolt -s located approximately 21 inches above the gutter pan or roadway surface.

1f solid rock is encountered within 0 to 18" of the finished grade, drill g 22"

dia, hole, 24" into the rock, or drill two 12" dia. front to back overlapping
holes, 24" into the rock. If solid rock is encountered below 18",drill o 12" dia.
hole, 12" into the rock or to the standard embedment depth, whichever is less.

Any excess post length, after meeting these depths, may be field cut to ensure
proper Quardrail mounting height. Bockf- I'l with o cohesionless material.

Posts shall not be set

Speciol fabrication will be required ot instollations hoving @ curvoture of
less than 150 ft. radius.

in concrete, of any depth.

The terminal anchor section (TAS) post shall be set in Closs A concret
(unless otherwise shown in the plons) in accordance with Item 421, "Hydroullc
ement Concrete.” Concrete sholl be wbsldloq to the bid item requ ring
construction of the terminal onchor section (TAS). Terminal anchor post to

be galvanized in accordance with Item 445, "Galvonizing."

Unless otherwise shown in the plons, o composite material post aond/or
block thot meets the requirements of DMS-7210, "Composite Material Posts
ond Blocks for Metgl Beam Guard Fence” may be substituted for posts
and/or blocks of similar dimensions. The Construction Division, TxDOT
mointains o Materigl Producer List (MPL) for producers of materials
conforming to DMS-7210. Only producers on the MPL can furnish composite
material posts and/or blocks.

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

=t Desi
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
MBGF -19

FILE: mbgf19.dgn ons TxD0T_ [ca kM| ows BD [eravp
(©71xD0T NOVEMBER 2013 cont [sect] Jo8 | HIGHNAY
BN 6453 70| 001 |Us 287, ETC
o1sT counry [ sweer ro.
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Toengi!| with one
16d Galv. ngil to

prevent block rotation 12" GENERAL NOTES
2 4V aVar 27| -
1. The type of (CRT) post (round wood post, or rectangulor wood post) will
1 ~ %" Button Head be shown elsewhere in the plans. The exact position of MBCF shall be
Post Bolt with Nut ond shown elsewhere in the plons or as directed by the Engineer.
1 %"0.D. Wosher.
(See General Note 3) 2. Steel posts ore not permitted ot CRT post positions.

3. Rgil element shgll meet the requirements of Item 540, "Metgl Beom Guord
Direction of Fence" except as modified on the plans. The Contractor may furnish rail

7" Dio x 6'- 3"Lg. CRT |
elements of 12 '/, or 25 foot nominal lengths.

Post w/2 '/2" Dia.
Holes.

Finished
Grade

6"x 8"x 6'Lg. CRT Adjacent Traffic
Post w/3 /2" Dia.
Holes.

4. Button head "post" bolts (ASTM A307) shall be of sufficient length to extend
through the full thickness of the nut (ASTM A563) ond Type A (1 ¥ " O.D.)washer
and not more than 1" beyond it. Button head "splice” bolts (ASTM A307) are

8 ~ %" Button Head %" x 1 /4" (or 2" long at triple rail splices) with a %" double recessed

Splice Bolts and Nuts nut (ASTM A563).

Finished

- 3" Round Wood CRT Post

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

ul
3
I
Z
o
4
=
o
3
@
¥
n
<]
K
E
=]
g
:
& Grade 00D BLOCK TO (See General Note 3)
5 K ROUND WOOD (CRT} POST Y At 5. Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
¥ Note: . Showing the required Item 445, “Galvonizing.” Fittings shall be subSidiary to the bid item.
g Breakayay foles in 2" Dio. holes. RAIL SPLICE DETAIL
g either (CRT) post type, - _— 6. Crown shall be widened to accommodote the Metal Beam Guard Fence.
= shal |l be oriented parallel 2
& to_tangent of curve (See 9 m o] 7. The lateral oach to the guord fence, shall have o slope rate of not more
& CRT Post Detail) Hin o NBGF or MBGE then ve1on, 2" b ' Pe
WOoD K T TANGUL AR ronsition
§ % 8. Unless otherwise shown in the plans, guard ferice placed in the vicinity of curbs
4 WOOD_(CRT) POST = shal | be positioned so that the face of curb is located directly below or benind
3 Showing the required the faoce of the block. Rail placed over curbs shall be installed so that the post
S 3 %" Dia. hales. bolt is located approximotely 21 inches above the gutter pan or roadway surface.
LE End MBGF or = 9. If s0lid rock is encountered within O to 18" of the finished grade, drill a 22
Q2 6"x B"x 14" Treated Do not use MBCF Tronsttion dio. hole, 24" into the rock, or drill two 12" dia. front to back overlopping
w® Block Washer begin MBGF (SR) holes, 24" into the rock. If solid rock is encountered below 18",drill a 12" dia.
22 between Bol+ See Rail hole, 12" info the rock or to the standard embedment depth, whichever is less.
5o Heod ond Splice Detail Any excess post length, after meeting these depths, may be field cut to ensure
Es 5" Button Head Roil Element 1~ proper guardrail mounting height. Backfill with a cohesionless material.
[=) 7’
Post Bolt with { R
gg sz &B? 7‘1"0, D. N I(See General Note 10) 10. Guordrail posts shall not be set in concrete, of any depth.
z , ~ -
ﬁig L‘gf:eg)‘sei,??fgc' = s 11. Special rail fabrication will be required gt installations having o curvaoture of
zz hole in post & bilock. = 2 less thon 150 ft. radius. The required rodius shall be shown on the plans.
3 sl @
Zs FIRY N . .
] - B “ 12. The terminal onchor section (TAS) post shall be set in Class A concrete
oz ~ I3 CRT Posts spoced ot 6'- 3 (unless otherwise shown in the plans) in accordance with Item 421, "Hydraulic
=S a > (See CRT Post Detail) Cement Concrete." Concrete shall be subsidiary to the bid item requiring
v = g construction of the terminal anchor section (TAS). Terminal onchor post to
Py z b1 Stondard MBGF Posts be galvonized in accordance with Item 445, “Galvanizing. *
Y3 1 © 3
e e § = S See Rail 13. Unless otherwise shown in the plans, o composite material post and/or
a¥ 2 '," Dia. holes [ = 1/ \f/_ Splice Detail block thot meets the requirements of DMS-7210, "Composite Material Posts
a” (required w/7" Dia. S — N ond Blocks for Metal Beom Guard Fence” may be substituted for posts
P13 round post) ore to be I 1 . g ond/or blocks of similor dimensions. The Construction Division, TxDOT
g“ oriented parallel [ bad [} AN ’ mointains @ Material Producer List (MPL) for producers of materials
3z to tangent of curve P i = conforming to DMS-7210. Only producers on the MPL can furnish composite
8% - ) moterial posts and/or blocks.
23 " Begin Payment
o7 : : K for MBGF
EH [ & End MBGF (SR)
(=)
é'é’ _J Y/b_ Roadway _/Z/A
" or
nw Driveway
T (CRT) POST DETAIL
,;g CONTROLLED RELEASE TERMINAL POST PLAN VIEW
@
ggﬂ Two or more wood CRT post(s) are required at any radius SHOWING TYPICAL RADIUS
d=§ instgllotion located ot intersecting roodways or driveways. The required radius is shown elsewhere on the plons.
Vw
2E%
aFEx

"DRIVEWAY" TERMINAL ANCHOR SECTION

only for use within drivewdy locations, where o stondord
Dr iveway (TAS) (EA.) Standard MBGF (FT.) (TAS) Terminol Anchor Section can not be instolled. ONLY FOR USE IN MAINTENANCE REPAIRS OR
Y T HIGHLY CONSTRAINED SITE CONDITIONS.
T I /\/° Finished
A A Grade Vor 2 /N g” Desif
. Division
:y‘ v I Texas Department of Transportation Standard
g B x
=

Iz~ \ —/ ! ~
P - ! PO 1

° ad - 1, Finished I | _ — 1
TR A, Grade A

s Rz (3'- 0") (W8 x 18) Anchor Post, \VAN ks
k set 18" into concrete footing. Siots Wg'x 17

18"dia. L_ ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM
(Galvonized after fabrication)

METAL BEAM GUARD FENCE
(SHORT RADIUS)

Plate Washer

T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Contracts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\STANDARDS\MBGF \MBGF (SR) -19. d

2" x 6 %" x %"
Q | - GE:‘ER::eN?I:rE's eway"” Terminal Anchor Section is ONLY to be used MBGF (SR) - I g
- iveway T i U
g within driveway locations, where the ROW is limited and Wwe x 18 %" x 2" Anchor Bolts
3 a standord 25 f+. (TAS)Terminal Anchor Section, is too long. 3= 0" with 1 %" 0.D.washer ‘é“ mbgrar 9. dgn o x0T “““ u ‘“*“BD [ex v
i i ond hex nut RAIL ADAPTER TXDOT NOVEMBER 2019 conT [seer Jop HIGHNAY
T“ 2. Terminal onchor post shall be set in Class A concrete. ANCHOR POST RaT1 - 10 gauge eSO 5453 70] 001 |Us 287, ETC
wa 3. Al %eel shall be oa:xgn‘-ggdloﬁgr,:'obg-eaﬁon in (Galvanized after fobrication) oist comry [ sweer wo.
== accordance wi em » "Calvonizing. LFK HOUSTON 76




DocusSig

DISCLAIMER:

Connects to

(See bridge rail
shee?s)

jn Envelope ID: 048DA72E-8C45-40DA-B29A-03FD6C38B8C2

(Nested) W-Beam
12 Ga.)

5 H H A A

T101 Bridge Rail.

A

(Single) W-Beom shall match
the gauge of the adjocent run

8\

A kil

_
Direction of Traffic

25'- 0" Metal Beam Guord Fence Tronsition (MBGF(T101)),

TYPICAL PLAN VIEW

End poyment for Metal Beom

to T101 Bridge Rail. Guord Fence Traonsition.

| Begin payment for Metal Beom

This section of MBGF shall Guord Fence. (See MBGF

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

DATE: 9/8/2023

FILE:

iq

WOOD BLOCK TO
ROUND WOOD POST

I
5 2
LS
-1
g
s %
©
Z g
= 2
28
‘.
33
ig
& 5
v Z
a
ge
¥ 2 |
g 8 |
g é | 12'- B" Metal Beam Guord Fence (12 Ga.) (Nested) | m;cgf*agcgouqe of the odjacent | Standard Sheet)
8 .
: c T101 Bridge Rail (See I 4 Spaces at 1°-6 ¥a" 4 Spaces 3' -1 " 6’ -3" !
2 2] vbridge rail sheets for T
'é 3| connection getails ana | 1% to ¢ of spiice * |
] details for this post). N A——
n ~ ~ A ~ D A
§6 Roil yp=—=—— - H
£ 9 R T BT
&5 9 T
2z 3 :
Ho o T } -
5; .§. % Post connection may [ [ [ [ [ [ \— 1 [ ro
28 be on either side of T B T B B | [ [ 8 ~ %"Dia. x 2" button head splice ot
% .
5% & (1101} post web. Bridge Rail, 1 1 1 11 1. . . bolts with %" double recessed nuts .
- Post v 10 o 1 o (See Ceneral Note 3). o
my_‘ s [ [ [ [ [ [ [ 1 | L
EE - [ [ [ [ [ [ [ [ L
28 2 Ld LJd oLd o oLd Ld LJ LJ LJ L
W o
nz T A=
28
we 8
e TYPICAL ELEVATION VIEW
°
¥E ©
z¢ 9
85 3
g8 ¢
g, 2 %" Button head post Toenai | with one
35 o bolt with nut & washer 16d Galv. nail to
'L’i § (See General Note 3) prevent block rotation
cw L B
H WO RE
I N ..
wEoE 2 ;
g% § s| T B .
= - . ~
63 8 g
2 ¢ &
g 2 g S .
=§ 8 [ > gl - ®
% & [ N -z
g [ © B
I I ©
¢ [ : <
3 o 2 b
[ s
' [
H o 5 WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO
@
4 - J ~ WOOD POST STEEL POST
2 - I
d
3 SECTION A-A
£
8
Q
-
£
o
H
=
8
3
I
5
Z
-

3.

4,

SENERAL NOTES

The fyne of post (round wood Dos?. rectanqgular wood post, or steel
post) will be shown elsewhere in the plans. The exoct pos-hon 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 Beom
Guord Fence" except as modified on the plons.

Button head "post” bolts (ASTM A307) shall be of sufficient length to
extend fnrough the full thickness of the nut (ASTM A563) and fne T pe A
1 %" 0.D. washer and not more than 1" beyond i+. Button head "splice
bolts (ASTM A307) are %" x 2" (ot triple rail splices) with g %" double
recessed nuts (ASTM A563).

F-tfings (bolts, nuts, and washers) shall be galvanized in accordance with
Item 445 'Galvan-z-ng.' Fittings shall be subsidiory to the bid item
requiring construction of the transition.

Crown will be widened to accommodote transitions.

If solid rock is encountered.
installation guidance.

See the MBGF stondard sheet for proper

Posts shall not be set in concrete.

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

Refer to MBGF Stondord Sheet for additional details.

| ONLY FOR USE IN MAINTENANCE REPAIRS. |

=t Desi
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
TRANSITION (T101)
{T101 BRIDGE RAIL)

MBGF (T101)-19

FILE:  mbgft10119.dgn ons TxD0T_ [ca kM| ows BD [exavp

(©TxDOT  NOVENBER 2019 cont [sect] Jon | HIGHNAY

REVISIONS

645370 001 |Us 287, ETC|
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DocusSig

DISCLAIMER:

Holes
Lon

jn Envelope ID: 048DA72E-8C45-40DA-B29A-03FD6C38B8C2

4 ~ 1" Dia.
with 4 ~ #5 Gr.60 Galv.
Rebar Stokes 18" q

Type IT
Curp

Joint Connection
1 ~ #5 Gr.60 Galv.
Repbar 18" Long

Thr

(Nested)
ie-Beam

Thr ie-Beam

Transition _\

x
5 .
L
85 ©
2 O
i= 7
£7 L
u§ 3 E -
[~ - T
gu § k L ha—— ]
72 2 4-_,| 4'- 5" -0 4 - 2" | |
5 Z| 15 %" dic. heavy hex head bolts Precast Curb T 1 —_
232 g (ASTM A325 or A449) Hole Locations Diretion of
=¥ g(IO) 1 ¥4 0.D. wosher under each  (4-1" Dio.Holes) TYPICAL PLAN VIEW Troffic
— End ment for Metal Beam Guard
- hex bolt heod ond nut. 18- 9" Metal Beam Guard Fence Tronsition (EA) e Fonce e e i 5on Begin + -
58S Z| & %" dia. heavy hex nuts o Veto, Beam Guora Fenaer
83 3 M 194 o h5esy 6 -3" Thrie-Beam for Metal Beam Guard Fence.
=3 z on +o W-Beom (See MBGF Standord Sheet}
> te-
28 5 reemienenten | e o3 e e 5 Soces 311" SRR
8L - TAZ| Y 7°-0" Long Post (All Types) 6'-0" Long Post (All Types) -3"
jg = 2. |%2" (See General Note 3) A 8 iy WOOD BLOCK TO RECTANGULAR WOOD POST NOOD BLOCK 10
or % I 1 A o oo STEEL POST
28 8 eor Bl \ Y a | GENERAL NOTES
ig o t— 3 —— — 1B & = S S — — = Il S 2 1. Concrete curb may be cast-in-ploce or precast os shown on this sheet.
3 § N i = = = i 3 Mr,,o‘ When used in conjunction with thrie-! beam guard fence transitions, curb
=z e H . = = = | o 1o-10" ‘o shall be Type [I (Typically 5 %" ne-qm above surface; See CCCG
$a c = [T 1 T T T [T L1 1'-9 Y WOOD BLOCK TO standard sheet) unless otherwise shown in the plans. 1f other curb
=g 9 / | . . Tys | L f' —_— heights are shown in the glans in con;unchoﬂ with the #rms-hon, the
Zx 9 Lo T 0 0 I | T | ROUND WOOD POST curb height may be from 4" to 8" with a relatively vertical face.
a] Chamfer required on H H [ [ - Concrete curb shall be continuous to the seventh post.
Ew I| concrete ralls that extend Y ' : ' oo ! T [
=3 | beyond the face of the curb [ [ [ ! ! '_/ ! L '] Contact the Design Division for drainage cut options needed within the
gg 8| ond/or guardrail transition proror :f:'p:r“::";‘f ax. ! ' V curb section of the transition.
e 8 4-35 Gr.60 Galv. [ T 1 1ot terminal point I , | Raise quararall . 2. The type of post (round wood, rectangular wood or steel) will be shown
g% o Rebar 18" Long T 11 1 1 1T necessory. | 11 0% next posts . elsewhere in the plons.
8o o Type 11 Curb — A - La La 3. The post length shall be marked on all 7°- 0" long posts by the
[T} Joint Connection L L L L L L C—=— Manufacturer. The mark shall be located within the top 1 ft. region
g § (See precast curb note) A of the post, at least %" in height, and visible after installation.
E -
55 < Concrete curb Type Il subsidiory to "Metal Beam Guordfence Tronsitions". If no-—/k—-lf shown elsewhere in the plans, additional curb gmg?lp?s.ezgr:hgcl':vgl;\?gzed with @ brond, ond steel posts with o
e 2 odditional curb is indicoted beyond the transition, then any curb height greater underneath guardrail will be paid for by the linear foot. g
53 Z ;:‘J:*‘;owirl-; ??'ggp:rig :g;r: beginning ot the lost 7 ft post to o moximum height 4, zmlde;e’r\em shal I’meef"xefreguirev;\:mslof H?'v\\ 5:2. "Metal B;san ,
we . uard Fence"” except as ified on_the plans. e thrie-beam termina
zz H | TYPICAL ELEVATION VIEW | 6 3" connector and the thrie-beom tronsition to w-beom shall be of the
gy 3 SN | same material, but shall not be less than 10 gauge.
[+ 3%
23 = °§ J:I o 2 ~12'-6" Long | I~ %" Top button head I Contractor shall ver-fy that the Iocohons of bolt holes match those
o © 18 2.6 . . Thrie-Beom (12 Gouge) in the thrie-beam terminal connector prior to ordering materials.
g 8 Ve e x 1 Yy (Nested) | P Beeseorionengy o |
e S Slotted Holes nuT- (See Section | 5. Unless otherwise shown in the plons, transitions shall be ploced
g§ N LI I""I'y"l with the block foce in front of or directly obove the curb foce.
" I
oY% 2 T 6. Install terminal connector with (12) rectangulor guardrail plate washers:
5;; i I: I I | (FWRO3) ond (12) %" X 2" button head splice bolts with recessed nuts.
o
g2 5 . . P e 7. Button head "post bolts & nuts” shall meet the requirements of (ASTM A307),
Z a o >
s Q I: I < and shall be of sufficient length to extend through the full thickness of
3: - ~ ﬁ the nut ond %" washer (FWC16a) ond not more thaon 1" beyond it. Trim
2; o~ T ‘ID T remoumno bolt length to meet requureo length.
o > t T
g2 '(; It I 8. Fittings (bolts, nuts, and washers) shall be galvanized in accordance
§§ .8. _] o ! ' 8~ %" x 1 V" with 1tem 445, “Galvonizing". Fittings shall be subsidiory to the bid item.
=y Yarx 2 Y2 Yamx 2 2" i
7,; IS Tem:ml_/ Slotted Holes Slotted Holes 12 ~ %" Dia. P ':g:ehueac'& S&'-Ce rbg)'*a 9. Crown shall be widened to accommaodate traonsitions.
wz g Connector Button head SD"OC bolts THRIE-BEAM TRANSITION | i i
2 0. If solid rock is encountered. See the MBGF standard sheet for the proper
ﬁg : (10 Gouge) THRIE -BEAM TERMINAL CONNECTION (See General Note 7) TO W-BEAM (10 Gauge) installation guidance.
33 2 (see General No'es.s % 7 for required haraware) Only top post bolt required 1. Posts shal | not be set in concrete.
wl B
a, g " at this post location. Bottom . . . .
3 2 bolt requires field drilling 12. Unless otherwise shown in the plans, o cqrvos-te material post ond/or block
Ix ¢ 6" % "Button head post and is optional. V- that meets the re(ulremems of DMS-7210, "Composite Moterial Posts and Blocks
e 2 bolts with 1 %" 0.D. T 2'-6" 1Y for Metal Beam Guord Fence" moy be substituted for posts amd/or blocks of
washer ond nut. %" Dia. zf” terminot Comact IYE similor gimensions., The Construction Division, TxDOT, mointains o Material
@ hole in post ond block. © ermino bl Producer List (MPL) for producers of materials conforming to DMS-7210.
- . P | A m Only producers on the MPL can furnish composite material posts and/or blocks.)
5 = 2~#3 Rebor (with 1 Y "end & D o H H
é " | Yy cover) Required with bl N »
; RN 3. . [[onLr For use IN MAINTENANCE REPAIRS. ||
§ | o Direction of Troffic -
2 3
9‘ 'g | 8" R | ! e ; ! ° L. ¥ o glevsl;on
| . Add when gutter is | ! gl ! X [ v I Texas Department of Transportation Standard
+ © | used in approaching | ° [ © ©
§ | pavement sect ion. [ = P L.
1 -t V! 0 Lo . ~ METAL BEAM GUARD FENCE
Qa - :
© I’T’\F—I [ lole ' o g CONNECTION TO CONCRETE BRIDGE TRAN IT ION
t : 1 Qg v o NOTES: RAIL AND TRAFFIC BARRIERS S
— ~ |~ A
;" CG,IK,.E.OE,: ..EU,B,ECM, | : : : [ (5) %" dia. heavy hex bolts, Ieng%h will vary depending on width of concrete rail, (THR[E'BEAM TRANS[ T ION)
leave 1" of bolt length past the %" hex nut. Trim as required.
3| |Precast T P + [ | o
sgl 455556553;0);? ;;;‘gf:mg”::.sfgf";f"':"rz,_ - ;! - — See General Notes: 6 & 7 for additional connection details. MBGF (TR) -1 9
Q|| section of curb may be cast in tvo sections. ;! SECTION B-B SECTION C-C
S| et O 3 1o i e tost 3~ 6 ] BRIDGE_APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. e LU “"KL [oxeD o e
o o D e reered 1o “3‘“@’ PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. ©naor e [ [ i
53] | The soint comearion 1o rwe 9- tong 1o Sio female SECTION A-A TRANSITION SECTIONS INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. 645370 o001 |Us 287, ETC|
=] + ith 1~35 Gr Iv.Rebar 18" | PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR. OIS Coonrr [ st vo.
P-3n ends connected w 5 Gr.60 Golv.Rebor 8’ ong. LFK HOUSTON ‘ 28
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DocusSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDBC38B8C2

ST 6"X B"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES
85 2 TREATED WOOD BLOCK DO _NOT USE WASHER TO PREVENT BLOCK ROTATION. 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
1 BETWEEN BOLT HEAD
it AND RALL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN [N THE PLANS OR AS DIRECTED BY THE
*§ &| %" BUTTON HEAD POST BOLT ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
%8 &) AND NUT WITH %" WASHER
g“ 2| SEe GENERAL :'?orz 3. \ 7 2. RAIL ELEVENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM CUARD FENCE“ EXCEPT 45
g ZAL N > MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL mumrs OF 25'-
2z = . F4 (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3'-1 5" -Eon 6137 8 Kspecin
33 € Ya" DIA. HOLE 32+ g|d LENGTH GF RAIL MAY BE MANGFACTURED 1O ACCOMMODATE. THE. DONNSTREAM ANCHOR TERMINAL (DAT) AND. THE
8 3 POST & BLocKouT | g 2 TRANSITION SECTIONS OF GUARDRAIL.
25" =n
g, 2 S TR Y 3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
§§ 2|  FRONT SLOPE VARIES @9 8 SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16a)
2 BREAK 70" TYP PP AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQU LENGTH.
23 g 2 in| o g QUIRED LENGT
x5 5 ! HE g X 8" X 63" 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
we 2 : : 55 3 OR FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
a zZi2 & W6 x 9.0
2 e | PR b o 5. CRONN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
2g 2 EDGE OF SHOULDER — | | IS LENGTH 72" (TYP)
- Z H [
. THE LATERAL APPROACH TO THE GUARD F HALL HAVE A MAX OPE OF 1V:10H.
s & OR WIDENED CROWN. | | ga E{E; 6. THE LATERAL OACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SL :
g g (SEE:OENERAL ot 14 For | 33 WOOD BLOCK TO ROUTED WOOD BLOCK 7. [F SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
EIE] AT A RATE OF 25:1 OR FLATTER.
22 G| fall nEloHT WEASURENENTY . R =F RECTANGULAR WOOD POST  TO [-BEAM STEEL POST
e ¢ 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE
-2 9 - L POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEMIND THE FACE OF THE RAIL.
Zz 8 RAIL PLACED OVER CURBS SHALL BE [NSTALLED SO THAT THE POST BOLT [S LOCATED APPROXIMATELY 25
g, 2 TYPICAL POST PLACEMENT oD BLOCK i1 INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.
4
s5 - AR AR TS
3 : %% "WOOD" ) 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED
28 8 NOTE: %% "WOOD INDICATES DIMENSIONS FOR BOTH ROLND AND RECTANGULAR HOOD POST SYSTEMS WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
oo MBGF LENGTH OF NEED (L) \ IS ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
58 g DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
5 8 I 25'- 0" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.
M
ge é ol I R“LS,ELE;‘_ENT o 10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
So - - - -
£3 7 11, SPECIAL FABRICATION WILL BE REQUIRED AT [NSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
22 & THAN 150 FT. RADIUS.
Z- @
Ea % 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COWPOSITE WATERIAL BLOCK THAT MEETS THE REQUIREMENTS
FERN _, DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY
3 & DIRECTION OF TRAFFIC SUBOTITUIED. FOR BLOLKS OF SIMILAR BINENSIONS. TnE. CONSTRUCTION DIVISION, TXDOT WATNTAINS &
Zs 3 MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
z i —t —t —t —t ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
vz T o o " FINISHED GRADE | | o
gz 8 L L L L L 13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT
36" WOOD POST
teS L |1 |20 STEEL POST ! | L L UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES 1S REQUIRED. THE LENGTH OF THE
¥g T L L L L L CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
Tom L L L L L GUARDRAIL: e ctve SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.
- - - - 12" (TYP)
ar @ ELEVAT [ON BLOCK P 1" X 1Y" 14, GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
£8 o MID-SPAN RAIL SPLICE 18" MIN AHAR | SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TQ 2 FT. OFF
] e T It OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
3% a SHOWING A 25'- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) J— [ PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
S« 7 - OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.
2 3 R |
oun u
ge ¥ o
| P m "
gg H SLOTTED HOLES 4T 83" ¢ *pOST(S) MAY REQUIRE FIELD 2 T
GE ¢ ‘ 2 31 Y MODIF ICATION TO ENSURE PROPER | ., *
g s A e | GUARDRAIL HEIGHT. -we xS?EgR gg& 8.5 |STEEL POST CONNECTION TO
z L CULVERT SLAB (USE WHEN THERE
g © FeR— f f f e e i
& @ i i B 9" MIN. FILL DEPTH 7 IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
§3§ g : — : 4= —— 1% 12 Yar CULVERT SLAB g % CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
Ius 2 - - : - Dot L ST 12"x 12"x %" SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
a8 2 & & & Wl Tﬂ (ASTM A572 GR 50) TOP PLATE
e ¢
3 A . . yv—xn" DIA. HOLES FORMED
-t N 2'%" X %" VARIES OR CORED IN CONCRETE
o| ® Rail spLice SLOTTED HOLES (TYP)
£ uOI[::ELSE\;::'PmN 25 0 (NOW.) W-BEAM SECTION 12" X 12° X Ve" (ASTM A3E) STEEL sonouj \ NOTE: TWO INSTALLATION OPTIONS.
NOM. PLATE WITH 1" DIA. HOLES REQUIRED WITH T-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
. BOLT-THROUGH OPTION: REQUIRE 8
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLAT [ON. %" DIA (ASTM A449) HEAVY HEX BOLTS WITH THO HARDENED
' SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST  \is,en cact AND HEAVY HEX NUTS.
- -
§I 12" NOTE: BOLT LENGTH = SLAB PLUS 2 4" MIN. = Do
2 " 0 - " I Texas Department of Transportation Standard
| NOTE: 2° | A Ak |20 2. EPOXY_ANCHOR OPTION: THIS OPTION MAY ONLY BE USED [F THE CULVERT
8 58555'5253 2‘,,3“17225252253”33? RAL SPLICE SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA. TA A ARD FENCE
|4 . ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED
€| spLice BoLT LENGTH & NO BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD
8 4—‘——— VARIES ADHESIVE. OTHER TYPE Il1 CLASS C EPOXY ADHESIVES MEETING THE
+| FeBOI = 1 V" ¢ ! — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES®, MAY BE USED TL-3 MASH COMPL IANT
£l resoz - 2- Ty I DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
3 A% S OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
K TH
gg :g;;s&f',‘gg LENG EPOXIED THREADED RODS. EXTEND RODS /4" MIN. BEYOND NUT. GF(31)-19
Q& . (8) %" X 14" BUTTON HEAD SPLICE
a7 FBeo4 - 18 MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. TR 01 TXDOT [ o KM _Jon VP_[ex-CGL/AG
Y BUTTON HEAD BOLT RAIL SPLICE DETAIL ©Txo0T ngvvsigiiz 2019 cont sm} 108 } HIGHRAY
e e——— R 645370 | 001 |Us 287, ETC
@) NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (311, MID-SPAN RAIL SPLICES ARE oreT oy ‘ SHEET o,
< SPLICE & POST BOLT DETAILS. REQUIRED WITH 6'-3" POST SPACINGS.
aw LFK HOUSTON | 29




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC3BBEC2 N STVE TRICAL GENERAL NOTES
=, = SREAAY CABLE TN s xsor ) TVt x5t x 46" (2) TRANSLTION RAIL SECT GENERAL NOTES
2o 2 H TRANSITION ‘STANDARD) F NEED (LON)
5 - CABLE BNS ARING PLATE DAT TERMINAL POST (SEE APPLICABLE 1. THE DETAIL SHOWN IS THE MINIMUM LENGTH O
E 2 2 iangTméi;'g “ASSW‘RE- /i CROUND STRUTS / : L FOR A gg#rzas;vﬁfm ANCHOR TERMINAL (DAT) CONNECTED TO
F1- o . e I A CONC
= Q
7 " AP
wd & : L e S SUPPORTED BY THE
i N = . THE RAIL SECTION AT THE END POST I
E“ g @@@/G' S — 9008 — L] 1 : T == 2 SHELF ANGLE BRACKET. THE RAIL ELEMENT IS NOT ATTACHED
s2 & PLAN VIEW TO THE END POST.
35 € \ HALL NOT PROJECT MORE THAN 3 %"
2 3 SHELF ANGLE R DAT SYSTEM (EA.) 3. THE FOUNDATION TUBES S
55 g @ BRACKET | @@ END PAYVENT FOR D ASOVE THE FINISHED GTADE- E ASTM A307 UNLESS
° ﬁ
2 (SEE NOTE 2) BEGIN PAYMENT FOR METAL BEAM GUARD FENCE —_— 4. ALL HARDWARE FOR DAT SHALL BE AS
Eg g } ‘ (SEE GF (31) STANDARD) DIRECTION OF TRAFFIC OTHERWISE SHOWN.
22 @s- a1 noi1 section | 12°-6" (Min.) MBGF 5. REFER TO GF (31) SHEET FOR TERMINAL CONNECTION DETAILS.
58 4 ! \ - T ] PAYMENT FOR NON-SYNKETRICAL
88 3 \ (SEE CENERAL NOTE B | | TRANSITION RAIL (EA) )
i3 ¢ (®rounoen) w-seam BEGIN LENGTH
wg B END SECTION \ 6 - 3" | Yt | 3y o N_A \
Z i (LON)
g5 8 \ \ | \ | } NOW STRIP INSTALLATION
g ° P
8 8 ._ | I : L TRIP [S REQUIRED WITH THE DAT
H D@~ ‘ IE QL { ez INSTALLATION THE LEAVE-OUT AREA ARGUND. THE
5z« ~ E 12 = I: ot : , STEEL FOUNDATION TUBES AND THE TWO CHANNEL
£ & @ el — ’ 1 ’ B L . STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
Zz 3 BeT PO YaEvE e ‘ 3" Tk FULL POUR AT THE FOUNDATION TUBES.
H -
En 2 (SCH 40 GALV. PIPE) — f @@@ r* | \ |
S5 - i
S [ A —— 2> | I
o
gg g i ! (. rmlsu:n—/ "C",JASD"EEDJ
&5 9 ! | To properly install and RA
Qg S ;:::L @@ b m-f-lio?i 7%7 anchor systen, CRADE
I () -
8o @ * 68 V4" (MIN.) : ! .. : ! gro‘é‘cfuon is r:ou-redo 1EW i (DAT) PARTS LIST QTy
BT a - L\ dbove the finished grade. ELEVATION V 2
32 2 TUBE EMBEOMENT| 3\ == SSEE NOTE 1) (1) [ steEL FounpaTioN TuBE
£3 ¢ " v ! (2) | pat TERMINAL POST 2
 § g o 2
25 = Al Hf '
e ¢ o N O e v 10°- 4 (3) | cranneL sTRUT
2E 2 s [ T () | TERMINAL RAIL ELEMENT ]
§§ ; @ sTEEwaP#'ﬁA;DIWOA%E @ - 12 3- 1% (5) | sHeLr ancie sracket 1
2 TUBES ;
g8 T ARING PLATE
Qg g — % Bcr :LE)ST SLEEVE 1
¥ 7 AM_ANCHOR TERMINAL (DAT) e — —— BC
E3 DOWNSTREAM — —— GUARDRAIL ANCHOR BRACKET 1
zw @ OUTSIDE = = = = =
TE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED -
;: % NHE ‘HORTZONTAL CLEARANGE AREA OF OPPOSTNG TRAFFIC. e — N7 (5) | (ROUNDEDIW-BEAM END SECTION | 1
g2 ¢ 3 spacts AT 4~ BCT CABLE ANCHOR 1
g a TERMINAL RAIL ELEMENT FOR DAT (1)) | RECESSED NUT, GUARDRAIL 20
23 & a0 (2) [ 1 4" BUTTON HEAD BOLT a
@ . ‘
gs 2 [ ! . BOLT 2
£5 9 | (13) | 10" BUTTON HEAD
a +
" . 8
1S 1 N A S eg+ %" X 2" HEX HEAD BOLT
g H 6 8" (5 [ %" x 8 HEX HEAD BOLT 4
Eg S = ‘ " ‘ ‘ %" X 10" HEX HEAD BOLT 2
E ~ 2 f _ %
g.3 8 WELD THREE X2 =T g "
822 ¢l e PL“E\\‘ : /_T<SIDES sLoTS (TYP) } (7) | %" FLAT WASHER 18
EE CHANNEL STRUT \ !
Aul £ > | o | €3 X 5 X 80", GRADE A36 \ |
sEx _ .
g 110! |e 570 TOP . H‘ " DIA. U 7 Ve | b
ol |4 aN LA, OF PLATE s | |& 2 wole 5 o : ‘
3 i HoLes >N = T w ][ | N e o
3 7191 | e \ 1" DIA B s 1 m ] \ WOLES — ‘ -
e - AN SPLICE BoLT NOTE: DRIVE NAILS 4D BEND OvER = i - L | \ =t Binion
" | : N BENT PLATE SLO’ TO PREVENT PLATE ROTATIO! 1% 1 F | | 20 ITexas Department of Transportation Standard
& @ 1| ez x% (6) BEARING PLATE END PLATE \ ! 28 %" \ ‘
o - o . /A
B “x 8% Y %" DIA, |31 2
Al K SN X e R o } il } | | METAL BEAM GUARD FENCE
8 | | ‘ l 46"
HIES °1° ‘ ‘ 1 e |2 | Z 1 \ | (DOWNSTREAM ANCHOR TERMINAL)
| —l C ‘
C S
o e | ewomare I ‘ 1 ! =E ! | TL-3 MASH COMPL [ANT
k3 AN e e - | ‘ |
3 Foe | \ \ - - \ ‘ || Seveome \ \ GF (31)DAT-19
y L a sy HOL
2§ * Y L —l é,z;rsxn'w, L] J 1 LI I N T 9F31dat1o, dgn oNTXDOT [ ks KM [ow VP [ck-CGL/AG
I3 A \ ‘ X T VIEW (©T1x00T: NOVEMBER 2019 conT [secT|  woB | HIGHWAY
85 /- 1 L‘ e r SIDE VIEW FRONT VIEW SIDE VIEW FRONT v REVISTONS 645370 | 001 _|Us 287, ETC
87 . et ] (2) remuinaL post (1) STEEL FOUNDATION TuBE I T
o] o (2) w-BEAM END SECTION (ROUNDED) (12 GA.) @w 7 Ya"x 5 /a"x 46" WOOD POST 6"x 8"x Yg" x 72" STEEL TUBE
5= GUARDRAIL ANCHOR BRACKET
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DocusSign Envélope ID: 048DA72E-8C45-40DA-B29A-03FDBC38B8C2

N BNV
5
4 NOTE: TOENAIL WITH ONE 16D GALV. o GENERAL NOTES
S NAIL TO PREVENT BLOCK ROTATION: - e ol = 6" MIN. 1. THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
w ‘ ‘ ‘ ‘ BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
$ IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN
5 ACCORDANCE WITH I1TEM 445, "GALVANIZING."
p @ 4
H 2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
— B AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12°- 6" OR
g FINISHED 25 | 25'- 0" NOMINAL LENGTHS.
- GRADE
§ NERDRALL 3. RAIL POST HOLES ARE OFFSET 3‘- 1 !," FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
= A A MIDSPAN SPLICING.
H AN POST LENGTH T
w e ! 6 -0" [ 4. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
% @ 3" DIA—<1 1 |1e" [ BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
- HOLES ! (FWC16a) AND NO MORE THAN 1 BEYOND IT.
B tryl 1 eyt
2 . 20" Lo 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH 1TEM 445,
< Lo T "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
s
2 . . 6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
& P P (512) 416-2678
= L-dJ L_J
2 7. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
g
H RECTANGULAR CRT POST LATERAL OFFSET BETWEEN THE 8. REFER TO GF (31) STANDARD SHEET FOR ADDITIONAL DETAILS.
g (6"X 8" X 6' LONG) GUARDRAIL AND THE CULVERT HEADWALL

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.
SEE ELEVATION DETAIL FOR LOCATIONS

NOTE: SEE GF ¢31) STANDARD FOR DIRECTION OF TRAFFIC
STANDARD LINE POSTS.

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

50 -0"
TE:
STANDARD LINE | 25'-0" SPAN | ALL GUARDRAIL SPLICES ARE LOCATED
POST INSTALLATION BETWEEN THE 6'-3" POST SPACINGS.

AT 8'- 3" POST STANDARD L [NE

SPACING POST INSTALLATION

25'- 0" (W-BEAM RAIL ELEMENT) 25'- 0" (W-BEAM RAIL ELEMENT) AT 6'- 3" POST
=V SPACING
301 Yy 6= 3 6 - 3" 120 12v 6 - 3 3 Y 31 Y
MIN. MIN.

= | B = B i} )

) B |

SE] =E] = oE] T7TT™ oE] =

FILL DETERMINED AT LOCATION

LA

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 [S GOVERNED BY THE “"TEXAS ENGINEERING PRACTICE ACT",

T: \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Contracts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\STANDARDS\GUARD FENCE\GF (31)LS

& (N [ (N [N [N [
¥ [ [N [ o= 2 [ Ll [
= R 40" TYP| /A v NN bH . - [
VE‘ N K ° N s 70 (IR [N 40" TYP [N [
3 N K N A i e I R NN [N [N [
° [N [N [N 77 r rr ! NN [N [N [
LiJ LJ LiJ (%4 ! " ! AN L4 L4 L
e | [ | NN
s s NN
-~ (3) CRTPOSTS AT EACH— |, ', ! r ! NN (3) CRT POSTS AT EACH 4.‘
END OF LONG SPAN s ! 11 ! AR END OF LONG SPAN
7 7/ I [ I NN
[ 1 [ 1 O
’ s AN - i
., | [ 1 (NN g glevsl;on
( | [ | \ I Texas Department of Transportation Standard
L [ |
C— - F----
': : : ELEVATION DETAIL : : , METAL BEAM GUARD FENCE
1 | LONG SPAN GUARDRAIL | 1l LONG SPAN
TL-3 MASH COMPLIANT
g GF (31)LS-19
s FILE: gf311s10.dgn ON:TXDOT [cki KM [owi VP [ek:CGL/AG
> (©Tx00T: NOVEMBER 2019 CONT[SECT|  40B | HIGHWAY
. REVISTONS, 6453[70 [ o001 [us 287, ETC
ey bIsT COWNTY [ sveET no.
at LFK HOUSTON | 31
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DocusSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

x o
!§' I GENERAL NOTES
Em M NOTE: 1. THE TYPE OF POST (ROUND NOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
2 - (SINGLE) W-BEAM RAIL SHALL MATCH THE GAUGE BE AS SHOWNN [N THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE
208 OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
“§ « (NESTED W-BEAM) (12GA.TYP) NITH [TEM 445, "GALVANIZING. "
-z —_
Eo W DIRECTION OF TRAFFIC 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
zZ w NOTE*
g2 o CONNECTS TO T101 BRIDGE RAIL. EXCEPT AS MODIFIED [N THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
z3 & (SEE BRIDGE RALL SHEETS) 25°- 0", OR 12°- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
s
=% 3 3'- 1" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
=& 3 ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
2n o
§§ E 3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
8% g K| D i THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
se 2 I  E— | — | — § AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS IASTM A307) ARE %"
=8 5 X 1- 14" NITH %" NUTS (ASTM A563).
e Z
g* a4 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
w; = PLAN VIEW “GALVANIZING. * FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
¥ v T101 BRIDGE RAIL OF THE TRANSITION.
o5 § (SEE_BRIDGE RAIL SHEETS FOR
;g 2 CONNECTION AND POST DETAILS). [END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION, 3@ CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
S § VOTE 6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
Z : (512) 416-2678
S s SEE GF(31) STANDARD SHEET FOR POST DIMENSIONS. [——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
-2 2 7. POSTS SHALL NOT BE SET IN CONCRETE.
zg 3 - . TE: F(31) STANDARD SHEET
Zx 3 25'- 0" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL (EA) NOTE: SEE GF (3 NDARD SHEET.
£, 2 [ 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COVPOSITE MATERIAL BLOCK THAT MEETS THE
Fi- L REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
9 8 | 12'- 6" METAL BEAM GUARD FENCE (12 GA.) (NESTED) _, FENCE™ MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
4 }IR ‘ TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
LB ¢ | 4 SPACES AT 1~ 6 %1* 4 SPACES AT 3'- 1 Ve 3 sy - TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
<5 3 ! 5 9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETALLS.
Yo © 1 %" TO § OF SPLICE A B D
ST
% 2 a .
&3 7 Hil 5 )
25 — — £ - s . —
o3 T = (
Z- o =
g0 = "
EEEN
§’ § T T Tt T T Tt T (=
&8 2 [ N T A R | L [ L
ﬂg [ [ [ [ [ [ [
x5 o [ [ [ [ [ [ [
:""g § [ [ [ [ [ [ [
[ [ [ [ [ [ [
g§ ,',': NOTE: [ [ [ [ [ [ [
w0 POST CONNECTION MAY [ [ [ [ [ [ [
o 3 BE ON EITHER SIDE LJ  Ld LJ o oLd L LdJ L
2¢ 2 OF (T101) POST WEB
&2 ¢ A—- B—- D—-
5t &
ws X (8) %" DIA. X 2" GUARDRAIL SPLICE BOLTS (FBBO2)
sz 2 WITH %" GUARDRAIL NUTS (ASTM AS63) ELEVATION VIEW
22 2 (SEE GENERAL NOTE 3)
EH
e
28 8
wEoL
w2 14
Tn §
s e
&
gsz ¢ % "WOOD" [NDICATES DIMENSLONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.
s 2
a8 £ %" BUTTON HEAD POST
sEx £ NESTED BOLT WITH NUT & WASHER NESTED
2 RAIL (SEE GENERAL NOTE 3) RAIL
- -
2 Ei Ei
:3; &
' "
28" 29" 30" 30,z - -
2 z 2 z 23 2 24" 2 24 7o e Bvidon
b 8% 8% 8% 2% I Texas Department of Transportation Standard
[d a|o a|o a|o a|o
3 o T i “ S| o 4= [y SR
< mg ~ Lo gg - Lo gg - D £8 gz METAL BEAM GUARD FENCE
g @ |2 cle [ |8 %|e (. w|g ey - |8 e [
s g o g8 ! g dla 1 TRANSITION
€ olw o | | olw s ! ! olw o|® | | o |w = 8 | |
3 g2 ds | dls og (T101)
2 28 o HER 218 o
w|= wi= z z
.- wlE [ g2 2z [ | (.
28 Lo b Ny GF (31)T101-19
& e ~ o | | ~ ! ! olw
S 28 (. S |= - Sim [ Sy (. Fiie gr3ITI0Ts oN:TXDOT [ ok KM [ow VP [ex-CGL/AG
o ! ! L L_1 - (©T1x00T: NOVEMBER 2019 CONT[SECT|  JoB | HIGHWAY
o [ REVISTONS 645370 | 001 |uS 287, ETC|
frivl
e A-A B-B c-C D-D oISt COUNTY [ steet no.
E SECTION A-4 SECTION B-B SECTION L-T SECTION D-D LFK| __WousTON | 32
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DocusSign Envélope ID: 048DA72E-8C45-40DA-B29A-03FDBC38B8C2
f o

5; ¢ GF(31) - LOW SPEED TRANSITION GENERAL NOTES
g5 = CONCRETE BRIDGE RALL OR ‘ - ay," 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS
2 2 CONCRETE TRAFFIC BARRIER 2 g _BEAM GUARD FENCE SHOWN IN THE PLANS. THE EXACT POSITION OF TRANSITIONS SHALL BE AS SHOWN IN THE PLANS
§§ 2| ’——w OR AS DIRECTED BY THE ENGINEER. REFER TO GF (31)STANDARD SHEET.
4 . .
éu z 9 ] ] | 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
. ; - L naas L - — AS MODIFIED IN THE PLANS.
- o
F 8 T
23 3 %— ‘ 3. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
£ 3 PLAN VIEW “GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION OF
§3 2 THE TRANSITION.
-0 3
83 § e 37 V" 6'-3" NON-SYMMETRICAL END PAYMENT FOR LOW SPEED TRANSITION. ~ DIRECTION OF TRAFFIC = gr1oN HEAD *POST BOLTS & NUTS® SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
73 x| | 5 % DIA. HEAVY HEX HEAD BOLTS RAIL SECTION TRANSITION TO W-BEAM e BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
55 2 (ASTM A325 OR A449) | BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. (FWC160) AND NOT MORE THAN 1" BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.
w5 €10) 1 ¥ " 0.D. NASHER UNDER EACH I {SEE NOTE:10) (SEE GF (31) STANDARD)
;% gl | ;EX :ﬂ-‘ “:AAD ANsz N»?J{s | 5. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH,
2| |5 % DIA. HEAVY M - 26" 3 SPACES 3'-1 %" 6-3" 3 -1
;f § (ASTM A194 OR A563) 2 % : 6. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
25 THRIE-BEAM_CONNECTOR 7" | A= B
“fg‘ g TO CONCRETE RAIL ‘ *} Lﬁ‘ = AN AN 7. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
%g g N(E)IEx X BOLT LENGTH Wi " l T B [BEER 1 1 IBEER GUIDANCE. (512} 416-2678
= HEAVY HEX L H LL VARY <1 - - R - T <
Sy § DEPENDING ON WIDTH CONCRETE RAIL, SN HIH = — | L = g = HR 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
£ ] LEAVE 1" OF BOLT LENGTH PAST THE T : 1 I REQUIREMENTS OF DMS-7210, “COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
Z2g 3| %" HEX NUT. TRIM AS REQUIRED. / | I I FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
g, ° J - - TXDOT, MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
i 5 ' [ - TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE MATERIAL BLOCKS.
9% ¢ NOTE: L L PN I
2 g CHAMFER REQUIRED ON CONCRETE o - b 8 b 9. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
LS S RAILS THAT EXTEND BEYOND THE : : : : (Il =ln (Il
2L 3 FACE OF GUARDRAIL TRANSITION. L o [ I 10. FOR ROUND WOOD POSTS SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 2" DIA. MINIMUM
weo @ L L [ ele [ THROUGHOUT THE TRANSITION.
Eé g L L [ L [
a2 7
&g & - B~ ELEVATION VIEW
g2 2
0 < (12) %" X 1 'a" BUTTON HEAD (8) %" X 1 '/4" BUTTON HEAD
8g 2 . SPLICE BOLTS: (FBBO1) SPLICE BOLTS: (FBBO1)
s ¢ I — 37 ' ‘ -, [
23 3 o ? 2 i1t tTd Pt T e
e 20" |oe— o 0 =3 = M IR
I 0 EEEE . (]
3 2 o 2 o] : ; 3
¥ 2 < s —t
£ 2 - NON-SYMMETRLCAL
8s 2 SIDE-VIEW  cic-geam 7 ~ e W-BEAM TO THRIE-BEAM
§': a TERMINAL CONNECTOR 10GA. THRIE-BEAM RAIL DIRECTION TRANSISTION 10GA.
8- < PART DESIGNATOR SHORT SECTION 10GA, PART DESIGNATOR
PER] RTEOID PART DESIGNATOR RWT020 OR RWTOZ2b
o3 < RTMO1a
8 P (2) %" BUTTON HEAD POST BOLTS & NUTS: (FBBO4)
2% § (1) %" FLAT WASHER: (FWC140) UNDER EACH NUT
2
o ¢ BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.
g §
g o o e T | CRI0GE £X1T - DOMWNSTREAM: THE TERMINAL CONNECTOR LARS OVER THE NESTED RALL,
& 8 %" H NUT INSTRUCT [ONS | BRIDGE EXIT - DOWNSTREAM: .
§'5§ g (12 % FLAT WASHER: (FNC14o) UNDER EACH N PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
£ 6" x 8" x 22)
3‘5— 2 BLOCKOUT (6" x 8" x 147)
Aw8 E| REQUIRED AT THIS BLOCKOUT
eF- 2 POST LOCATION
2 ] N NOTE: TOENAIL WITH ONE 16D GALV. NAIL
5 2 TO PREVENT BLOCK ROTATION.
é S LOW-SPEED TRANSITION
' w
o
|~ o - Desi
§| a d ~ -1 é Dlﬁs gn
e g % E 6'-0 § I Texas Department of Transportation Standard
[d =wn - .
5 == =|n o
58 Lk I == [ 2 METAL BEAM GUARD FENCE
=x i [ oo [ €
‘i’§ bl - [ N ;; ~ o g THRIE-BEAM TRANSITION
o —|a n |~
04 w(g | | wla | |
nE =] b 28 D 3 6" X 8" X 68" TL-2 MASH COMPLIANT
“2 22 o 22 o
2
s§ $ﬁ [ gg [ W6 X 8.5 or W6 x 9.0 GF(3I)TR TL2_]9
ox | | | |
S3 Lo i B L FILEs gF31FrF 1219, dgn ON:TXDOT [cki KM [owi VP [ek:CGL/AG
3;/_- (©T1x00T: NOVEMBER 2019 CONT[SECT|  JoB | HIGHWAY
- - REVISIONS 6453 70 001 US 287, ETC|
g SECTION A-A SECTION B-B WOOD BLOCK TO WOOD BLOCK TO ROUTED WOOD BLOCK 45370 oo | e
==| NOTE: % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. ROUND WOOD POST RECTANGULAR WOOD POST 10 I-BEAM STEEL POST LFK| __WousTON | 33
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DISCLAIMER:

jn Envelope ID: 048DA72E-8C45-40DA-B29A-03FDBC38B8C2

4
S, & (1 18" LONG CONNECTING REBAR "°"TRSA',:'§'|{TT[R°[N°A" W-BEAM GUARD FENCE GENERAL NOTES
85 = FOR PRECAST - SEE CURB TABLE
A B 1. CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT OPTLONS NEEDED WITHIN THE
EL 9 9 9 L CURB SECTION OF THE THRIE-BEAM TRANSITION. (512) 416-2678
z r;
N§ é M } I 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET, WHEN USED
§“ 2 T - 5 22- - 2 [ ] IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE 11 (5
e @ "~ PLAN VIEW HEIGHT); SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETA(LS, IF OTHER GURB HEIGHTS
22 - ® @ —_ ARE SHOWN [N THE_PLANS [N CONJUNCTION WITH THE TRANSITION, THE CURB HEIGHT MAY BE
=5 2|s? 1" DIA. HOLES. 14) (1" DIA. HOLES! IN CURB: SEE CURB TABLE H A RELATIVELY VERTICAL FACE ETE CURB SHALL BE CONTINUOUS
23 x| %" DIA. HEAVY HEX HEAD " ) TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE: 17 FOR
=¥ 3 ﬁ;}a ;gfg;ug;:g;glgﬁszgs;) vote voTE DILRECHON o TRRTIC CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.
wwn 1% . 3 3
g% g[vo 1% o.0. wisuer ek BEPEND'NG O WIDTH CONCRETE ‘AAIL,  THE TRANGITION. 10 FUNCTION PROSERLY 3 GODTTIONAL COR 15 INDICATED BEYOND THE TRANSITION. THEN ANY CORB HETOHT GREATER
< . L Y H H Y Cul H H
LE] EACH HEX BOLT HEAD AND NUT. | |Fayg 1" OF BOLT LENGTH PAST THE  SEE GENERAL NOTES:2-4 AND 16-17. END PAYMENT FOR THRIE-BEAM TRANS[TION. THAN 4" WILL BE TAPERED DON BEGINNING AT THE LAST' 7 FT. POST TO A MAXIMUM HEIGHT
25 S| % DI HEAVY HEX NUTS T" HEX NUT. TRIM AS REQUIRED. OF 4" AT POST 7. IF SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH
7] (ASTM A194 OR A563). ARDRA PAID FOR BY TH AR FOOT.
ge g THRIE-BEAM_CONNECTOR §'- 9" THRIE-BEAM TRANSITION (EA) BEGIN PAYMENT FOR METAL BEAM GUARD FENCE udonkiu Vi1 b D o e LI
$5 4 HRIE - . 4. UNLESS OTHERWISE SHOWN [N THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
jé = TO CONCRETE RAIL 6230 NON-SYMMETRICAL (SEE GF (31) STANDARD) FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB FACE. SEE SECTION A-A.
or % : RELTION 0 WCBERE | {IF CURB CONTINUES PAST POST 7 SEE SHT.2 AND GN¢17) 5. FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 ',* DIA. MINIMUM
g 8 " 5 SPACES AT 18 %" 3 SPACES AT 3"-1/z" 312" 6'- 3 311" " THROUGHOUT THE THRIE-BEAM TRANSITION. c o
g 2"
§§ § C— 6. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE
S AS SHOWN IN THE PLANS. REFER TO GF (31) STANDARD SHEET.
3 c e[ te T = o 1=
~2 £ = = = = = !.u t ot ot ot 7. THE POST LENGTH SHALL BE MARKED ON ALL 7'- 0" LONG POSTS BY THE MANUFACTURER THE
Zx 2 IFS FS MARK SHALL BE LOCATED WITHIN THE TOP 1 FT, REGION OF THE POST, AT LEAST %" IN
go @ ——— 31" HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,
g Y e AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.
2% 8 CURB — { 8. POSTS SHALL NOT BE SET [N CONCRETE, OF ANY DEPTH.
- [ [ [ [ [ [
] 8| cuawrer REQUIRED ON CONCRETE [N RN N SEE SHEET 2 [ [ [ o RALL ELEVENTS SHALL MEET THE REQUIRENENTS O ITEW 540, "WETAL BEAN GUARD FENCE"
o (I [ (I X HI L . THI Hi - L H
S5 B S e e, O @ e FoR -ackouT o o o THRIE-BEAM TRANSITION TO W-BEAN SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
Sg @ : D s L L L BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
ge ¢ e L . - . MATCH THOSE [N THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.
Qg .
§2 2 PR TR T L L L L 10. BUTTON HEAD "POST BOLTS & NUTS® SHALL MEET THE REQUIREMENTS OF (ASTM A307),
g3 & [ AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
LR - [ T O A O B c—J (12) %" X 2" BUTTON HEAD NUT_AND %" WASHER (FWC16a) AND NOT MORE THAN 1* BEYOND [T. TRIM REMAINING
Ee ¢ [ S B R g AT SPLICE BOLTS: (FBBO2) BOLT LENGTH TO MEET REQUIRED LENGTH.
gz 8 7'-0" LONG POST (ALL TYPES) ELEVATION VIEW o e
3= @ (SEE GENERAL NOTES:5-7) 8) %" X 1 Ya" BUTTON HEAD 11, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
Zs 2 SPLICE BOLTS: (FBBO1) ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID
E g fg .
3§ 5 —2-er— f t2) 12 -6 ] ;L : 6 -3 i 12. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
W o
Y o IR . . . . . - ? | ? B - ? | If 13. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
3 20" o 2 2 [ [ N I GUIDANCE. (512) 416-2678
Fo ° o P _ ¢
e 9 = = = = = = = = = F= 14. UNLESS OTHERWISE SHON [N THE PLANS, & COMPOSITE MATERIAL BLOCK THAT MEETS THE
°F 3 o & [ T 3 REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL
2 . — GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. IxpoT's MATERIALS
§§ gl  sIDE-vIEW 0 — NESTED THRIE-BEAM RAIL —LAP NON-SYMMETRICAL AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCE
§= : THRIE -BEAM DIRECTION PART DESIGNATOR RTM10a DIRECTION W-TBREAA#SI'IET ;I'g'l} IIE(;GBAEAM m}E;HLSBC%FgRMlNG TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COM’OSITE
> . L BLOCKS.
wz T TERMINAL CONNECTOR 10GA. | (15) 55~ x 2+ BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBO2) T PART DESIONATOR
ez NOTE: :égfcgﬁégfrﬁg&’k;mlb (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWR03) RWTO20 OR RNTOZD 15. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
£ % BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. 16. THE INSTA
. LLATION OF THE TYPE I1 CURB IS CRITICAL FOR THE PERFORMANCE OF THE
ELR 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
g 9 INSTRUCT IONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. THE CONCRETE RAIL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA.
Yo % PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
b 17. IF CURB_EXTENDS BEYOND POST 7, 25' OF NESTED W-BEAM GUARDRAIL SHALL BE INSTALLED
=g BEYOND THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, (SEE SHT.2). PAYMENT FOR
53 8 %" 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
4% § © Ya* 0.0. WASHER AND NUT. AT THIS POST LOCATION. (NESTED) (TIM POST) " OR "540 6XXX MTL W-BEAM GD FEN (NESTED) (STEEL POST)" AS
g§ g \ESTED 3 e ora HOLE N POST & BLOCKOUT. APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL [NFORMATION.
7™ 6" .
e L THRIE-BEAM TERMINAL - CURB TABLE — 1, 72®
= PRECAST CURB FULL LENGTH EQUALS 12'- 2" T
§ . . . THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 5%, " REQUIRED WITH PRECAST CURB HIGH-SPEED TRANSITION
32 32 32 e a (2> =3 REBARS (WITH 1 2" END COVER)
o) 3 CURB ¢1) LENGTH 5 8 SHEET | OF 2
' 38 23 CURB (2) LENGTH 6'- 6"
H =8 £18 TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 | | " Design
s 1 =T | e - CONNECTING PRECAST CURB SECTIONS (1) & (2): 67 MIN., | ADD WHEN GUTTER IS USED IN M Texas Department of Transportation | Standard
2 N o Lo ol o FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END. | APPROACHING PAVEMENT SECTION.
B " < |- S Q) R. REBAR " T T T RBS. T T oan 7
§ wer-0 N o - . L USE (1) %5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURBS. 1 24 METAL BEAM GUARD FENCE
£ | TYPE 11 Sl o Sl (. SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE * TYPE 11 CURB
8 | ! CuRe 88 ol 28 [ FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION - THRIE-BEAM TRANSITION
+ | | SEE GN:4 b4 | | ne | | VIEWS FOR HOLE LOCATIONS. DRIVE (4) #5 GR.60 REBAR NOTE: OPTIONS FOR TYPE II CURB:
c 52 P = Lo == o STAKES 18" LONG INTO THE GROUND AND ;" BELOW TOP OF 1. PRECAST TL-3 MASH COMPL IANT
] | s | | ;| - CURB. - IN-
H : | 298 : ‘ 28 D FILL HOLES WITH APPROVED GROUT MIXTURE. 2. CAST-IN-PLACE
88 ;o C o Lo % NOTES: NOT NEEDED FOR CAST-IN-PLACE. GF (31)TR TL3-20
I3 Lo SECTION B-B SECTION C-C SEE TYPE II CURB DETAIL FOR REBAR AND COVER REQUIREMENTS.
a7 Lo s e PERCUSSION DRILLING [$ NOT PERMITIED WITH: = F@m f311ri1320.don o TXDOT }m K \w“VP Jex-coL/ac
S i ul L L. TxpoT: NOVEMBER 2020 CONT [sECT JoB HIGHWAY
o _ TRANSITION SECTIONS ' REVISTON
s SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:S & 6 TYPE 11 CURB DETAILS o eas3j70 | ooius Cermor
==| NOTE:%x “WOOD* INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. LFK HOUSTON |34
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NO WARRANTY OF ANY KIND [S MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER

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

THE USE OF THIS STANDARD [S GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT",

DISCLAIMER:

DATE: 9/8/2023

<
velope ID: 048DA72E-8C45-40DA-B29A-03FD6C38B8C2
=

PAST POST 7

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

END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION.
BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.

THRIE-BEAM TRANSITION (SEE SHT.1)

\

(SEE GF (31) STANDARD SHEET)

25'-0" NESTED W-BEAM GUARDRAIL

STANDARD GUARDRAIL (NON-NESTED)

(SEE GENERAL NOTE 17)

FILE: T:\LFKDOM\Maint Contracts\0_RMC - Routine Maintenance Controcts\FY24 PIans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\STD_1\STANDARDS\GUARD FENCE\GF (31) TR
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ELEVATION VIEW

NESTED

SECTION D-D

Hi
.rs

6 X 8.5 OR 9.0

| 7 172" MIN. DIA. STEEL POST

<. - WOOD POST.

772"
WOOD BLOCK WOOD BLOCK
TO ROUND WOOD POST TO STEEL POST

WOOD BLOCK
TO RECTANGULAR wOOD POST

THRIE BEAM TRANSITION BLOCKOUT DETAILS

HIGH-SPEED TRANSITION
SHEET 2 OF 2

=t Desi
Division
I Texas Department of Transportation Standard

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

GF (31)TR TL3-20

FILE: gf311rt1320.dan ON:TXDOT [cki KM [owi KM _[ckiCGL/AG
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DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
[

. o -
§§ N an o 24
o~ " - . .
§£ g 2" 8" Profile Grade Line 2" 8" Profile Grode Line 2y 6 ngzlhllgfgr?gi Line SENERAL NOTES
’g z _‘_ (See Note 10) _‘_ (See Note TO) T 1. All moterials ond construction shall be in occordonce
§¢ 5] S <_ | with I[tem 529, "Concrete Curb, Gutter, and Combined
gg & tz.. to 4 2" " to 4" Curb and Gutter. "
oE e ©. 2. Concrete shall be Class A.
53 é —i—( [Bar C
st 2 T [ T T . 3. Wnen reinforcing bars are used, they shall be No.4 unliess
2e 0 TI/’T L3 otherwise shown. The use of fiber reinforced concrete in
s I3 Iieu of reinforcing steel is acceptable. Use fibers meeting
gg § Usual_Favement —1 See Note 13 the requirements of DMS 4550, "Fibers for Concrete, " ond
I =3 dose fibers in accordance with Material Producers List (MPL)
25 5 TYPE 1 CURB TYPE I CURB AND GUTTER "Fibers for Closs A and B Concrete Applications. ™
o z " "
g: ; TYPE I" CURB" (MONOL ITHIC) 2" - 4" HEIGHT 2 -4 HEIGHT 4. Round exposed sharp edges with g rounding tool, to g
o2 2 2" - 4" HEIGHT minimum radius of Y4 inch.
28 v
b3 § 5. All existing curbs and driveways to be removed shall be
¢ 2 8" 8" 24" sawed or removed at existing joints.
28 B
5§ E [ 2"l Profile Grade Line 6" 2" Profile Grade Line 6" 2" Profile Grade Line 6. Wnere concrete curb is to be placed on existing concrete
« < (See Note 10) (See Note 10° (See Note 10) paovement, Bor B moy be drilled ond grouted in place,
%5 8 See Note 13 — See Note 6 ond 13 See Note 13 T or may be inserted into fresh concrete.
T E1 “
§5 3 2 K 2" \ 272“1 7. Expansion and contraction joints shall be constructed
5o T B K% " " 45 " " S N . To motch pavement joints in gll curbs ond curb ond
3% 5 3% 5" or 5 3| 5" or 5% v 5" or 5% gutter odjacent to jointed concrete pavement. Where
25 9 plocement of curb or curb ond gutter is not adjocent
.-‘ 8] Usual Pavement —| to concrete pavement, expansion joints shall be
;é . Steel \ / Bor C provided ot structures, curb returns ot streets, ond
=% § —_— —_——— T Permissible—4—g——— / T T at locations directed by The Engineer.
w0 A 1 +1
';88 o -3—/3—1 _I'/ZT Cons‘u;'.:.u:? ron ‘t"/ﬂ ‘I"/z 8. Vertical ond horizontal dowel bars ond transverse
3§ g (See Note 12) reinforcing bars shall be ploced ot four feet C~C.
L z
&
ob '2 9. Dimension ‘T’ shown is the thickness of concrete
£ 2 TYPE I1 CURB TYPE II CURB AND GUTTER pavement. When curb is installed adjacent to flexible
§'~'—' 3 TYPE 11 CURB (MONOLITHIC) 5" - 5 ¥ HEIGHT 5" - 5 ¥ HEIGHT povement dimension ‘T’ is 8" moximum.
gz 9 " "
g: 2 5 5 ;'4 HEIGHT 10. Usual profile grade line. Refer to typical sections
:g 2 ond plon-profile sheets for exact locations.
° - 24"
txd 8 11. One-nalf inch exponsion joint moterial shall be provided
s 7 8" . . 8" Profile Grade Line where curb or curb and gutter is odjacent to sidewalk
® e 8" Profile Grade Line (See Note 100 or riprop.
£ = 2, 6" Profile Grade Line . B (See Note 100 1 For Curb Height: 5 %"
z2 9 = (See Note 107 2. 6" For Curb Height= 5" Fe For Curb Height= 5" 12. Wnen horizontal permissible construction joints are used,
] T 1 7 For Curb Height= 5 7" the longitudinal pavement steel shall be placed in
25 2 - accordance with pavement details shown elsewhere in the
8" © 6"R] to 4" 3" Q plons. Reinforcing steel for curb section shall then
87 o 3 5 5 ¥, I ™ 5" or 5 %" conform to thot required for concrete curb.
=2 B “or 5 Y
- N f 13. Bar B plocement 0s needed (typically ot four ft. C-C) to
2 > . . .
°§ Y cPermiss?D'e J 5" ! Asphal t support curb reinforcing steel during concrete placement.
i onstruction Bar C
* h See Note 13
§§ 8 Joint See Note 13 — | /- 1 N T
» + V2T
38 s Permissible ™ | T/z
£2 © Construction
if s TYPE I11 CURB (KEYED) Joint 12"
s8¢ 2" - 4" HEIGHT TYPE Ilo CURB TYPE Ilo CURB AND GUTTER vor tes [‘—j
35
Ge8 ¢ 5" - 5 ¥" HEIGHT 5" - 5 %" HEIGHT _—
e =
2 8" BAR C
¢ . " . . CURB TRANSITION NOTE: BAR B
b 6" .27 Profile Grade Line Field conditions moy require a
é ’7 longer or shorter transition, and
shall be shown elsewhere in the
é 2-/2--1 Yo" Wide Exponsion plans,or as directed by the Engineer.
2 i X| i . N
2 5" or 5 %" Joint Material Al Top of Curb 10°-0" Curb Transition (0" to 2", ot Bivdion
o (See Curb Transition Note) I Texas Department of Transportation Standard
?
2
g = 100 of Povemant : roo ot curo — CONCRETE CURB
s P PR 0 Use 2 layers of roofing felt -
ermissible 5 Asphalt 7w “ Chonge in
s Y 2 eo ~ "x 24 to wrop bors ond plug end g
§| Construction Smooth Dowels Height AND
i
________ TTH T T -TTT- T T T T T T -~ T f P t
: \ j o o e CURB AND GUTTER
o
3 | ] T
n§ TYPE IV CURB (KEYED) '/”T
&g 5" - 5 ¥" HEIGHT T CCCG-22
37 " " 1w FILE:  cceg2l.dgn ons TXDOT o AN [omi CS [ex kM
3.'/-' 10 14 e (©7x00T: JUNE 2022 cont [sect] Jos | HIGHNAY
. REVISTONS 6453/ 70| 001 |Us 287, ETC|
g EXPANSION JOINT DETAIL voter TOURB TRANSITION @ vt T T
52 ¢ pa 9 LFK HOUSTON | 36
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DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

¥ s $ i Effective Length (Varies) GENERAL NOTES
5'-‘ 3 SYSTEM LENGTH: The number of (Stages / "Sled Sections") Varies with System Type and Backup Width 1. For specific information regording :n§#a| lation and technical
52 § PAD LENGTH: Varies with System Type and Backup Width (See Wing Extension Tables) = _ guiaa':cesof the sgsrem. congoﬁ: Tr;;-;gzggqnway at 1(888)323-6374.
S 2525 N. Stemmons Freewoy - Dallos,
S &
5 7 TRAFFIC FLOW -
Et g _ £ 2. Contact the c ny for: Custom widths from 31" up to S7" wide, ond
H ompany
Lo w Cable not shown on this 2. transition panels for bi-directional traffic applications.
as side for clarity purposes =T =0
25 & e T o] S 13 ¢ 18 3. Details of components for the WideTRACC, Backups and re-inforcing
°% § \ aRE oY §5 %5 ol details will be shown on the manufacturer’s shop drawings furnished
L -
2o o I ,-t:z\ Y I3 L - L .0:”9 2 7ls to the Engineer.
g L w2
ﬁg g el 2] el el ml < 1 2 s 5 e g 4. Concrete shall be closs "S" with o min. compressive strength
X g d . e o v Tal 2wl 4,000 p.s.i.
= T . . T S e " 0 cc o | Xx
35 5 CRSrSr | 'SP TE: SORraD o 52| £6| 5. 1f the cross-siope varies more thon 2% over the length of the system,
g: T 8 o Tt T = = a2 5| 2 L2 the concrete pad will require leveling. Maximum permissible
£ =~ |E ° ;
£2 E . 7 ) = o7 =7 i ™7 5o 3 NME cross-slope 8%.
'é: Z \I— I 1 —r - - - - - - - - - - —— BEE = o 25| & ;IS 6 The installation area should be free from curbs, elevated objects,
:gg —__5“‘—__ < o T 5 w& gg or depressions.
§'§ E? 201 PLAN VIEW — g - - - ——de -~ g § 7. The WideTRACC system should be approximately parallel with the
- = - —— - = - L = barrier or ¢ of merging barriers.
- %1 o
5y ¢ at: 2
:.8 f: L—*/ &Y = 8. The Unit shown is flared on both sides, but can be flared on a single
§5 3| [Plostic TRAFFIC FLOW 6" 2 side ether left or rignt. The flares will effect the length and width
ta =I| Nosepiece of the system. (See Wing Extension Tables)
?
HE A A 1
e < offo ofo offo ofo ofo =1 e
58 2 [ — Wide-TRACC - BILL OF MATERIAL
3e ¢ o o o . 3 X
e = . ke T gl
T+ o o o o o o o ' DESCRIPTION
ge § [ ° PART ® | QTY | aTy [ aTv
] o ofo ofo o ~
&5 g < °P °r ° | 259374 1 WIDEF ASTRACC UNIT ASSEMBLY
4 > o 0 T | I g o o o
-§3 2 o S N - N - Bl B 30t ¢ (N O e N 259394 [ WIDETRACC UNIT ASSEMBLY
$2 5 A= I 259974 ! WIDESHORTRACC UNIT ASSEMBLY
B" ® - — — — — — — — 33106 | 4 a 4 %" LOCKWASHER
55 3 1-6 1'-6 1'-6 17-6 1'-6 1'-6 -6 1°-6 1-6 1'-6 1°-6 Attagnment and tronsitions to ofner shapes, 43726 | 4 | 4 |4 | %" FLATWASHER
88 ot oo vel s, ond bidirectional 1roffic 451G a4 | 4 | 4 | %" DIA X 6" EXP. WEDGE ANCHOR
2% 8 ELEVATION VIEW - (See monufacturer’s product monual). s5318 | 1 T |1 | PLASTIC NOSEPIECE
!g 2 Wide-FASTRACC NING EXTENSIONS 66688 4 a4 4 REFLECTIVE SHEETING
* . Wide-FASTRACC EXTENSION
52 ¢ NUMBER OF WwipT | SYSTEM | EFFECTIVE PART NUMBER ANCHOR HARDWARE _(CONCRETE BASE)
o2 WING EXTENSIONS LENGTH | LENGTH (LEFT® / RIGHT#) 52048 | 72 | 50 | 18 |%" DIA X 7-Vie" THD ANCHOR STUD
§§ g ‘ O (BASE UNIT) ;;: gg:' 1 §7f' " 5540 43726 | 72 | 50 | 18 [%" FLATWASHER
3§F 2 | 5 85" | 307-1° 3041 7 33042 33106 | 72 | 50 | 18 |%" LOCKWASHER
23 3 reinrorcea \ 2 -8" E 2z gg: il 3913 7 33948 BACKUP SUPPORT OPTIONS 33616 | 72 | 50 | 18 |%" HEX NUT
°g Z| Concrete Pad 3 < 106" 37°-6" ;g:; ; gggg SQUARE CONCRETE BACKUP 52068 | 6 4 2 |Adnesive, Hilti Hit HY-150
gu 2 C - I| (3) 23': 9 3951 / 33952 CONCRETE BARRIER (CTB) BACKUP ANCHOR HARDWARE (ASPHALT BASE)
st § 12T 1447 -5" 3953 / 33954 SINGLE SLOPE CONCRETE BARRLER (SSCB) 6380G | 72 | 50 | 18 |%"Dio x 18" Thd Anchor Stud
.2 [ I I ] e 1347 [ d67-97 3955 7 33356 43726 | 72 | 50 | 18 |%" Flatwasher
4 S — 1 141" 49 -1" 3957 / 33958 GUARDRAIL BACKUP (BASE-PLATED POST)
"Eé . | 1o CONSULT TRINITY SALES PERSON GUARDRAIL BACKUP (DRIVEN POST) 33106 | 72 | 50 | 18 |%" Lockwasher
§;.s. 8 Wide-TRACC WING ExTENSIONSw.de I TRANSITION OPTIONS 3361G | 72 | 50 | 18 |%" HEX NUT
<& § Epoxy Anchored NUMBER OF WiDTH | SYSTEM | EFFECTIVE 19 ART NUMBER VERTICAL WALL 52068 | 15 | 11 | 4 |ADHESIVE, HILTI HIT HY-150
Be8 ¢ 4" Dio. Hardware) | WING EXTENSIONS LENGTH | LENGTH (LEFT= / RIGHT®) VODIFIED <CTBY TO VERTICAL WALL ANCHOR HARDWARE _ (OPTIONAL ITEMS, AS NEEDED)
SEX < e = ; ; =
2 a-0 0 (BASE UNIT) | 38 HE. T545 CONCRETE BARRIER (CTBI 52078 | A/R | A/R [ A/R [NOZZLE,MIXER, HILTI HIT HY-150
@ | 2 12" 257-8" i 3941 7 33942 GUARDRAIL (W-BEAW) 52088 | A/R | A/R | A/R | EXT. TUBE, MIXER, HILTI HIT HY-150
= ""PAD FLARE WIDTH VARLES WITH SYSTEM LENGTH 3 e — HIZERA it GUARDRAIL (THRIE-BEAMI 52058 | A/R | A/R [ A/R | DISPENSER GUN,HILTL HIT HY-150
= g v 098 | A/R | A/R | A/R |DRILL BIT, " ", HILTI SDS
g SECTION A-A o7 | 328 48 I FOR BI-DIRECTIONAL TRANSITION PANEL DETAILS 52 D 2 e "
. _— = 5 = 339801 (SEE MANUFACTORER'S PRODUCT MANUAL).
106 374 3974 3951 / 33952
H 113" | 397-8" | 41°-8" 3953 /33954 BACKUP AND TRANSITION TYPES ARE SHONN ELSEWHERE ON " Desi
& 120" | 427 44" 3955 7 33956 | THE PLANS, (1.E. ATTENUATOR LOCATION DETAILS OR I[N Division |
o TYPE TEST 1 127" 44" -4 46°-4" 3957 / 33958 THE GENERAL NOTES). ITexas Department of Transportation
% (WIDE) LEVEL 10+ CONSULT TRINITY SALES PERSON
3 Wide-SHORTRACC WING EXTENSIONS TRINITY HIGHWAY
4 FASTRACC W06 -SHORTRACC EXTENSION FOUNDATION OPTIONS
£ (4 Stage | 10 NUMBER OF | wipTh | SYSTEM | EFFECTIVE PART NUMBER 6" REINFORCED CONCRETE
8 System WING EXTENSIONS LENGTH LENGTH (LEFT® / RIGHT#) CRASH CUSHION
x 0 (BASE UNIT) | 39" ’ 17’ . 8" UNREINFORCED CONCRETE
TRA = 5
9 3 S?co%e TL-3 : gg-- 3941 7 33942 3 MIN. ASPHALT OVER 3" MIN. CONCRETE (WIDE UNIT)
2 i 0
Wz System 3 89 3943/ 6° ASPHALT OVER 6" COMPACT SUBBASE TRACC (W) -16
gg SHORTRACC | [ 3" 3947 /33948 8" MINIMLM ASPHALT
1N (2 Stage 0" ‘29 ; g”g FILE: fracowl6. dgn o TX00T_[cxekM__[oms VP [evP
87 System 7 9! 95 FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, ©TR00T February 2006 o e R T
2 E 3953 / 33954 ) y
or o 293533920 (SEE MANUFACTURER'S PRODUCT MANUAL). o G453 70| oo1 us 787, ETC
aw| NOTE The Stage System refers to number of replacecble 3 08" 3957733958 ceviseD g, 2013 WP s 2L ‘ .t
£d sled sections” that could be reploced independently. 10+ CONSULT TRIN{TY SALES PERSON | REUSABLE REVISED 03, 2016 (VP) FK HOUSTON 37
ou




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

ks TENS TN AT OUADGUARD M WIDE (69") (6 BAY) SYSTEM GENERAL NOTES
83 BACKUP_ASSEMBLY <nmln:cnomL numc>
52 3)FENDER PANEL 1. FOR SPECIFIC INFORMATION REGARDING [NSTALLATION AND TECHNICAL GUIDANCE OF THE svsrm.
2= TYP) NOSE ASSEMBLY CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374 OR WEBSIT
s . @ D1APHRAGMS www. 1r ini tynighway. com.
§t 0 4 (TYP)
Sa ’ 2. SEE THE RECENT QUADGUARD M WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT PERFORMANCE
a< 3 _ CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE SIX (6) BAY WIDE
2t H % £69"1 SYSTEM BEFORE INSTALLING THE QUADGUARD M WIDE AT ANY GIVEN LOCATION.
&2
. 3. COMPONENTS FOR THE QUADGUARD M WIDE BACKUP AND REINFORCING DETAILS ARE SHOWN ON THE
ey R QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
-
§§ o ® QuadGuard® Q Q ¢ QuadGuard® o b 4. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
= g
25 SYSTEM FRONT => FRONT = FRONT = FRONT => FRONT => FRONT => CONPCA'BETE 5. FOR PERMANENT APPLICATIONS, QUADGUARD M WIDE SHOULD BE ASSEMBLED ON AN EXISTING OR
— = : FRESHLY PLACED AND CURED CONCRETE BASE 28MPg [4,000 PSI] MINIMUM. QUADGUARD M WIDE SYSTEM
gg W1DE E FT B E = -ET TGe WIDTH MAY ALSO BE ASSEMBLED ON REINFORCED OR NON-REINFORCED CONCRETE ROADWAY (MINIMUM 8" THICK).
od \ 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPo [4,000 PS1] (P.C.) OR 8" MIN. NON-
=+ \ RE [NFORCED 28MPa [4,000 PSI] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE BY 50'-0"
k3 \ LONG. ANCHOR BLOCK [S NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED AGAINST AN
:g L = [ ] \ IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
»
§¢ N \@)FENDER PANEL 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE PAD
5y 1 (D QUADGUARD, CARTRIOGE WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
2% (Tve <mmn:cnomL rmmc> 8. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD M WIDE IS
&% RESTRICTED, AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD M WIDE,
to 20" -8" EFFECTIVE LENGTH THE QUADGUARD M WIDE SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF THE BARRIER THAN
3% . L | THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO BOTH QUADGUARD M WIDE
25 ar-— 22'-0" SYSTEM LENGTH ‘ AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
k4 o
. 217-07 CONCRETE PAD LENGTH ' 9. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
5B PLAN VIEW PROPER IMPACT PERFORMANCE. THE CORRECT PANEL(S) TO USE WILL DEPEND ON THE DIRECTION OF
‘88 — TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD M WIDE SYSTEM IS
° SHIELDING. SEE THE QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL FOR FURTHER
'5; KEY) DESCRIPTION KEY DESCRIPTION DETAILS.
4 TE: NOSE ASSEMBLY
ig ggoslsm SHALL BE MADE FOR REAR FENDER SIDE g gl:::c:::: CARTRIDGE % Raeiann 10. THE QUADGUARD M WIDE SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE BARRIER.
2 MIN. »
£3 PANELS TO SLIDE REARWARD UPON IMPACT, 30" MIN FENDER PANEL NOSE ASSEMBLY 11, FOR THE TENSION STRUT BACKUP, THE DISTANCE BETNEEN THE BACK OF BACKUP AND THE BARRIER WALL
§" ® (@ | FENDER PANEL (@) | REINFORCED CONCRETE FOUNDATION PAD v SHOULD NOT EXCEED 7" IN ANY CASE.
e BACKUP D [ APHRAGMS
M (TYP) @ | MONORATL 12, THE WIDE QUADGUARD M WIDE SYSTEM IS ONLY AVAILABLE IN A 69" WIDTH AND HAS A 6-BAY SYSTEM
5% s THAT HAS BEEN TESTED TO MASH TEST LEVEL 3.
» ;
g§ SLIDE |} =] 13, IF THE OUTSIDE WIDTH OF OBSTACLE(S) BEING SHIELDED IS 53" OR GREATER, THE OUTSIDE OF
2L U= OBSTACLE (S) MUST BE CHAMFERED. SEE THE OUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY
f§ Fso--»g(\ T BAY 6 (] TTo [l BAY 5 = TTo [k BAY 4( = BAY 3 TTo I BAY 2= TTo [fex BAY 1 = MANUAL FOR FURTHER DETAILS.
I
T { —] 32 /4" 14, SEE THE "QUADGUARD M NIDE SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF ITS [MPACT
3¢ sie |- PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN
3 —~>IDE_ | 7 SITE. INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY CALLING CUSTOMER SERVICE
bé PANELS k @wonoratL @wonoraiL (DuonoratL (DwonoraiL DEPARTMENT AT (888) 323-6374.
38 o B F— p— ‘
8z N FOUNDATION & ANCHORING REQUIREMENTS
23 FOUNDATION TYPES: A & B
el
g ELEVATION VIEW \@ FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
g 6 mc;&n SLEFT SIoE FOUNDATION: 6" MINIMUM DEPTH WITH ANCHOR BLOCK (P.C.C.)
5; ANCHORAGE 7" STUDS EMBEDDED 5 '/z" - APPROVED ADHESIVE
'E,, BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION TYPE:B REINFORCED OR NON-REINFORCED CONCRETE PAD OR ROADWAY
e FOUNDATION: 8" MINIMUM DEPTH (P.C.C.)
208 ANCHORAGE: 7" STUDS EMBEDDED 5 '2" - APPROVED ADHESIVE
<8 SEE GENERAL NOTE 11 FOR CLEARANCE LIMITATIONS KEY:
ael e COMPACTED SUBBASE (C.S.)
SEX T PORTLAND CEMENT CONCRETE (P.C.C.)
err 2‘8»«5?’0 THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR CONCRETE SYSTEM TRANSITIONS TYPES o o
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. SAFETY BARRIER T [ QUAD-BEAW TO W-BEAM RAIL NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
A MANUFACTURER'S DRAWING PACKAGE UNIOUE AND SPECIFIC FOR THE 2 |QUAD-BEAM TO THRIE-BEAM RAIL .1583"3’# ggng;lgﬁ&nrégmgor S§Nu§zorég ﬁ?‘ﬁ&;ﬁé’.’}ﬁ?iéﬁ (A.C.). SEE TRINITY'S
QUADGUARD M WIDE FIELD INSTALATION AND INFORMATION REGARDING U S SSEMBLY MANUAL .
THE TYPE OF BACKUP ASSEMBLY REOUIRED FOR THE TRANSITION WILL 3 |QUAD-BEAM TO CONCRETE SAFETY BARRIER
BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER AND INSTALLER. 4 | QUAD-BEAM TO SINGLE SLOPE BARRIER
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN 5 | QUAD-BEAM TO CONCRETE END SHOE =t Dosign
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. & | QUAD-BEAM 7O CONCRETE BRIDGE RAIL A 7exas Depariment of Transportation | Standard
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR
BLOCK, [F THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE > oTE TRINITY HIGHWAY
BACKUP. .
TRANSITION ASSEMBLIES FOR THE
(®TENSION STRUT BACKUP QUADGUARD M WIDE TO THRIE-BEAM OR ENERGY ABSORPTION
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF [RMED TENSION STRUT BACKUF N BEAM FENCE REGUINES 1-BEAM POSTS:
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD:. QUADGUARD M WIDE
NOTE: ALL POSTS W6X8.5/9 1-BEAMS (78" LONG). (MASH TL-3)
THE QUADGUARD M WIDE 6-BAY SYSTEM TESTED TO MASH TL-3. NOTES:
" :
Qe QM10069 CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR -
Sa] | TL-3 MODEL*| (g>7515) | CARTRIDGE TYPES IN BAYS THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE NOTE: QG (M) (W) -21
52 PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATLONS: THIS STANDARD IS A BASIC REPRESENTATION Fie agmel.dgn ow TXDOT [ kM_ [oniSS  [exsCL
S| [ BAYS 6 TYPE | TYPE LI AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE OF THE QUADGUARD QG M WIDE SYSTEM AND Is . o [seer] wm Ay
@ &1 O TAPHRAGMS s 3 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT NOT INTENDED TO REPLACE THE PRODUCT Omoor: i 2o ! !
oo 4 DIRECTIONS OF TRAFFIC FLOW. DESCRIPTION ASSEMBLY MANUAL. sions 6453(70[ 001 [Us ‘287. ETC|
= e pre REAR FRONT oist Comry sheet o,
at REUSABLE LFK HOUSTON | 38




DocusSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
4
§§ §5|E (SO WITH OQUADGUARD ELITE M0 69" WIDE (8 BAY) SYSTEM renoer paNEL®D GENERAL NOTES
A | | BACKUP ASSEMBLY APHRAGMS
2y DILAPHRACH ® wir inorcator @ 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE SYSTEM,
*§ /3 - = /*QU‘UGUARD‘"D”E’C'UNDER CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.
wd & A
g ] L 2. SEE THE RECENT QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
e @ 0 { 7 PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE WIDE
22 i 63" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
-5 2
S E B & R B R B FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE M10 WIDE
s€ o | = = €9" IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD EL1TE
2o ol system . MIO WIDE 69", THE QUADGUARD ELITE MIO SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
58 &| Wit ME3 ME2 ME2 ME2 ME1 THE BARRIER THAN THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO BOTH
33 3 QUADGUARD ELITE M10 AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
-3 - - -
x5 o B gp gy Y 4 e SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
e PROPER IMPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE DIRECTION
ge 5 i E"’:Jm OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE M10 SYSTEM
i3 e i 1S SHIELDING. SEE THE QUADGUARD ELITE M10 WIDE [69"] PRODUCT DESCRIPTION & ASSEMBLY
af 5 V. B ® MANUAL FOR FURTHER DETAILS.
Z 4 (1) ME1 CYLINDER
25 3 T ®(3) ME2 CYLINDER ASSEMBLIES ASSEMBLY (FRONT) 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN ON
% 2 D4y ME3 CYLINDER ASSEMBLIES (REAR (FRONT) THE QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
-
g 4 267 -2" EFFECTIVE LENGTH | 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI] (P.C.) OR 8" MIN.
5a ¢ - 27°-1" SYSTEM LENGTH NON-REINFORCED 28MPo [4,000 PSI] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE
-2 8 \ 27°-0" CONCRETE PAD LENGTH 50" 05 LONG. ANGHOR BLODK 15 NOT REQUIRED MAEN USING 8- CONCRETE PAD INSTALLED ACAINST
£z © k 2 NI IRECTIONAL SvSTEN H AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
& 2
i 7 NOTE: PLAN VIEW <: TRAFFIC  @y\ose asseveLy 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
s5 - '
23 8| ATRINSITION wAY BE REQUIRED TO INSTALL THE PLaN VIEW PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
=g QUADGUARD ELITE MI0 TO THE OBJECT BEING SHIELDED. KEY KEY 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBUJECTS, OR DEPRESSIONS.
fg @ (D | ME3 CYLINDER ASSEMBLIES|(B) | DIAPHRAGMS (@ EN CYLINDER INSTALLED
QI g 9. THE QUADGUARD ELITE MIO SYSTEM SHOULD BE NSTALLED APPROXIMATELY PARALLEL WITH THE
M (@ | ME2 CYLINDER ASSEMBLIES|(D) | FENDER PANELS INSIDE OF NOSE BELT AssEMBLY ©) BARRIER.
Seo NOTE:
e ¢ NOTE: ()| Vet CTLINDER ASSEBLY MONORAILS HIT_INDICATOR WILL | 10. FOR THE TENSION STRUT BACKUP, THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE BARRIER
<@ * "
gz ° PROVISION SHALL BE MADE FOR REAR FENDER SIDE (@ | 0EN CYLINDER (® | TYPE OF BACKUP @IHSIE1 UIN%NICZ':’ORC | WALL SHOULD NOT EXCEED 7" IN ANY CASE.
g3 8 PANELS TO SLIDE REARWARD UPON [MPACT, 307 MIN. ® | Nose BELT AssemeLY HIT INDICATOR ! 11. THE WIDE QUADGUARD ELITE M10 SYSTEM IS ONLY AVAILABLE IN A §9° WIDTH.
=w = 1
H
- //_\\ /ﬁm ﬁn m !
T
i SLIDE AN\ s MES ME3 vez N\ / vez \ /£ ez A I
&8 2 MIN ] o FOUNDATION & ANCHORING REQUIREMENTS
3§ é 30" ——| Te]TBAY B (__J[elTBAY 7 (__ T[e]IBAY 6 T[elIBAY 5 ( _ T[e][BAY 4 ¢ T[e[IBAY 3 T[sTIBAY 2 T[ell BAY T [ | e . FOUNDATION TYPES: A, B, C, & D
]
g S FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
wz ° SIDE FOUNDATION: 6" MINIMUM DEPTH (P.C.C.)
ce PANELS ANCHORAGE 7" STUDS EMBEDDED 5 Y»" - APPROVED ADHESIVE
-
z¢ ¢ _ — T
2F 3 RE INFORCED CONCRETE FOUNDATION PAD | 6- FOUNDATION TYPE:B ASPHALT OVER P.C.C.
g5 2 FINISHED | FOUNDATION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
g 2 ELEVATION VIEW ) GRADE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 Y, - APPROVED ADHESIVE
= .
83 3 3s LEFT ST0E FOUNDATION TYPE:C ASPHALT OVER SUBBASE
ca 2 ANCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
Eg A BLOCK ANCHORAGE : 18" THREADED ROD EMBEDDED 16 Y2" - APPROVED ADHESIVE
o
§'§ § 4 ARA a1 FOUNDATION TYPE:D ASPHALT ONLY
. -~ SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDAT ION: 8" MIN. (A.C.)
2o 8| wores: ANCHORAGE : 18" THREADED ROD EMBEDDED 16 2" - APPROVED ADHESIVE
e- 9 | CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR ONCRETE SYSTEM TRANSITIONS TYPES KEY?
g52 9| CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. SAFETY BARRIER 1 [QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE  (A.C.)
4 COMPACTED SUBBASE (C.S. )
355 S| & ManuFACTURER' S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE 2 | QUAD-BEAM TO CONCRETE BRIDGE RALL PORTLAND CEMENT CONCRETE (P.C.C.)
@w8 E| QUADGUARD ELITE WIDE M10 FIELD INSTALATION AND INFORMATION 3 TQUAD-BEAM T0 SINGLE SLOPE OFFSET
SEX <] REGARDING THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
g TRANSITION WILL BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER 4 | QUAD-BEAM TO CONCRETE END SHOE
AND INSTALLER. IF THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO FRESH
¢ 5 |QUAD-BEAM TO THRIE-BEAM RAIL UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH IMPACT TO ENSURE ADEQUATE FUTURE
B 6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN & [QUAD-BEAM TO W-BEAM RAIL PERFORMANCE .
3 ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE.
; > TENSLON STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE (A.C.)
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, NOTE: FOR TEMPORARY USE ONLY.
g IF THE PAD 1S INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. TRANSITION ASSEMBLIES FOR THE " Desi
QUADGUARD ELITE MO TO THRIE-BEAM OR vision
S| CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED @TENSION STRUT BACKUP N B FENCE REQUINES 1 BeAM POSTSS A 7exas Department of Transportation | Standard
2 WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD).
8 ALL POSTS W6X8.5/9 [-BEAMS (78" LONG). TRINITY HIGHWAY
i NOTE:
€| THE OUADGUARD ELITE M10 WIDE 8-BAY SYSTEM TESTED 1O MASH ENERGY ABSORPTION
o] TESTLEVEL S NoTES: QUADGUARD ELITE M10 WIDE
< CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
| [TL-3 MODEL *|oM10069E CYLINDER TYPES IN BAYS THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL-3)
2 = N = N PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
n3 BAYS 8 TYPE-MES | TYPE-UEZ [ TYPE-ME) | TYPE-0EN AT DIVIDED-HIGHWAY MEDIANS OR UNDLVIDED ROADWAYS WHERE THE QGEL I TE (M10) (W) -20
88| | prapHracus 8 4 3 | ! SYSTEM IS EXPOSED TO [MPACTS FROM ONE OR TWO DIFFERENT L
SEl [wiom oo REAR FRONT NOSE DIRECTIONS OF TRAFFIC FLOW. FIie aoel Tremiawzo. s w00 [ckv [owss  [okiAG
o NOTE: (©Tx00T:_NOVEMBER 2020 conT [sec] e | tciway
ao THIS STANDARD IS A BASIC REP?E;E;{LST}?NN% {;ﬁmbw REVISIONS 645370] o001 [us ‘287. ETC|
QUADGUARD ELITE M10 WIDE SYS oisT conTy SHEET N,
2 70 REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. LOW MAINTENANCE [Fk| __roustoN |39




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

DISCLAIMER:

©
5 REFLECTOR UNIT SIZES FOR DELINEATORS
g DELINEATORS D & OM DESCRIPTIVE CODES
k) AND OBJECT MARKERS Ri
g SIZE 1 SIZE 2 SIZE 3 SIZE 4 SINGLE DOUBLE INSTL DEL ASSM (D'?’S )SZ X {XXXX) XXX (XX
g2 NUMBER OF REFLECTORS
sgd - R
20
P& COLOR OF REFLECTORS
5:; = N W = White
N S B Y = Yell
¥ 8 N Tyag | AR
= DEVICE ! =2 REFLECTOR UNIT SIZE
25% 5 DEVICE o2
I TYPE OF POST OR DELINEATOR
I‘,.‘.? o * Wing Channe! Post
255 vn.x : Yellow Flexible Post
sae WFLX = White Flexible Post
~;§£ /N BRF = Borrier Reflector
83 TYPE OF MOUNT
= . GND - Embedded (drivable or set in concrete)
ol 1-Size 2 reflector | 1-size 1 reflector | 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier 't
Lo unit unit units units GF1 or GF2 = Guard Fence Attochment
§5€ SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
'ggz 1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting D:':E‘R:I;?::“
w2 post (flIx). Bl = Bi-Directional
P34 NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR - Bi-Directional with red on bock
xF 2. Size 2 and 3 - For use on wing chonnel ([wc) post only. Use approved
= g 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)
N
2
£ i OBJECT MARKERS TYPE OF 0BUECT P
~ .23,
o5 _ - T - - NUMBER OF REFLECTORS OR DIRECTION
ggé Type 1 toM-n Type 2 ov-2) ype 3 tM-3 Type 4_toM-4) X = 3-Size 2 reflector units (vypezz only)
L Y = 1-Size 3 reflector unit (Type 2 only)
ggv OM-1 OM-2X OM-2Y OM-2Z OM-3L OM- 3R OM-3C OM-4 Z= s-s;ze 1or 1-Size 4 n:e'my:'or unhzs)(rype 2 only)
S¢ L = Left Side (Type 3 Object Morker only)
Y " R = Rignht Side (Type 3 Object Marker only)
= L C = Center (Type 3 Object Marker only)
63 — 12- TYPE OF POST
gsm , 12 12 wwrc = Wing Channel Post
LX = Wnite Flexible Post
;:§ & % . N d W Thin wml::'u Tubing
o~
E§§ DEVICE ] TYPE OF MOUNT
£3 GND = Embedded (drivable)
S 2SN A N A SRF = Surfaoce Mount
3 k4 - " WAS = Wedge Anchor Steel
gg B WAP = Wedge Anchor Plostic
;.oi ® DIRECTION
2% N y If Required
hid Bl = Bi-Directional
z 3-Size 1 reflector
xz 3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
z units unit or 1-size 4 refiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | o™/
o) (EMBEDDED & SURFACE MOUNT TYPES)
C ~ N R Alternating acrylic black and retroflective - .
g SHEETING [ Yellow-Type B or G Sheeting Yellow - Type B or C Sheeting Vel Tow - Type By, or Cry Sheeting Red -Type B or CySheeting SIGN FACE MATERIALS OMS-8300
é POST TYPE ™wT we we WFLX ™wr TWT DELINEATORS, OBJECT MARKERS AND BARRIER DMS-8600
| MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP LREFLECTORS
g :
§ BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE
c
= Delineator and object marker
2 GF1 GF2 CT8 substrates and sign substrates
2 shal | be 0.080" Aluminum sign
T blonk to conform to ASTM B-209
§ Alloy 6061-T6 or approved
' DEVICE DEVICE alternative.
® Traffic
§| g Safety
2 DEVICE wi-8 wi-6 I Texas Department of Transportation 3[1';,’,%’:,':1
Fi
3 T DELINEATOR &
<t 18"x 24" 30"x 36" | 36" x 48" 48" x 24" 60" x 30"
0§ SIZE tH x L) conventionan | COWeNtional | (e pressuay) | (Freewayr | S1ZE W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
B 1. Barrier reflectors shall meet the requirements MATER [AL
mc T S 8600. P
&5 of DNS 86 MOUNTING HEIGHT 4'-0" or 7°-0" 7°-0" Only MOUNTING HEIGHT 7' -0
] DESCRIPTION
4 2. Approved Barrier Reflectors are listed on the
03 "Borrier Reflectors" Material Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARRON (W1-6) Signs
o% ot: www. txdot.gov. shall be installed per Sign Mounting Detoails (SMD) Standord D & OM(1})-20
N1 - NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). e domi-20.dgn ons TXDOT_[cka TXDOT [oms TXDOT | cxs TXDOT|
3;/_' ST rellow Mite, Bed 2. When th i d to i icuity, the T . + ©71x00T _ August 2004 coNT [SEeT o8 | HIGHWAY
- - — . When there is g need to increase conspicuity e Texas version o
ol yore |t Deflective sheeting shall Move.o minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of o s pasdzol_sor_[us \Zsléniom
E !mens 1on o inches ond - minimum surfoce the ONE DIRECTION LARGE ARROW (W1-6). 410 120 d
P-3n area of 9 square inches. - LFK HOUS TON | 40
204




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

o
Q MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
|
0
g WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
2 N CONDITION REQUIRED TREATMENT MINIMUM SPACING
258 :ZD‘:'M bys‘”h'gh Curve Advisory Speed SPACING
cs visory Spee:
J28] is less than Torn Corve WHEN DEGREE OF CURVE OR RADIUS 1S KNOWN Frwy./Exp. Tongent RPMs zfen:M;ge';;zz*gnd FPM-serfes
:‘EE Posted Speed (30 MPH or less) (35 MPH or more) FEET —
2 R . R R . .
§:§I 5 MPH & 10 MPH o RPMs © RPMs Degree noat - Chavron Frwy./Exp. Curve Single delineators on right side See delineator spacing table
5% of adius | Spacing Spoc-nq Spacing 100 feet on raomp tangents
,kg 15 MPH & 20 MPH ® RPMs ond One ?irecfion ® RPMs and Chevrons; or Curve of in in Single delineotors on ot least one 9e
98 Large Arrow sign © RPMs and One Direction Large Curve | Curve S"°'°""°"°y Curve Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
2& Arrow sign where geometric X 7 5 of curves) (see Detail 3 on D&0OM(4)) | ramp curves ("straightway spacing"
"'_' conditions or roadside does not opply to raomp curves)
E’Bg obsﬂ;c:es prevent ﬂ:le ! 5730 225 450 —_— A - n n -
3""2 netal 1ot ion oF chevrons. 2 2865 160 320 :ccelerohoﬁ/Decelero?-oﬂ Doug;a‘oilmeo?ors (see Detail 3 100 feet (See Detail 3 on D & OM (4))
2 - ane on (4))
1 prav N 3 1910 130 260 200
§§£ more ® RPMs and Chevrons; or ® RPMs ond Chevrons 2 1433 110 220 160 Truck Escape Romp single red delineators on both sides | 50 feet
a ® RPMs and One Direction 5 1146 100 200 160 Y] v f
o8 Large Arrow sign where Bi-Directional Delineators when
T3 eometric conditions or 6 955 20 180 160 undivided with one lone each
5 o H 7 819 85 170 160 Bridge Rail (steel or direction : .
] 5 roagdside obstacles prevent concrete) and Metal Equal spacing (100 max) but
98y the installgtion of 8 116 15 150 160 Beom Guord Fence Single Delineators when multiple not less than 3 delineators
“"6? chevrons 9 637 75 150 120 lanes each direction
8 10 573 70 140 120 - - -
FEa SUGGESTED SPACING FOR DELINEATORS K 521 85 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100 max
= g ON HORIZONTAL CURVES 2 278 60 120 120 or Steel Traffic Barrier the color of the edge line
v
298 13 441 60 120 120 f
* . Reflectors motching the color Every 5th cable barrier post (up to
88 ONE_DIRECTION 14 409 55 110 80 Cable Borrier of the edge |ine 100~ mox)
53 LARGE, ARROW 15 382 55 110 80
134 16 58 55 110 80 Divided highway - Object marker on Requires reflective sheeting provided
§ 2 opprooch end by manufacturer per D & OM (VIA) or
g%« Curve 5900' 19 302 50 100 80 Guard Rail Terminus/[mpoct P a Type 3 Object Marker (GM-3) in
& 23 249 40 80 80 Heod gndivided 2-lone highways - front of the terminal end
@ bject marker on approach and
T £00% N‘“ ATEA 4DDr~ o dtg 29 198 35 170 40 depor ture end See D & OM (5) ond D & OM (6)
43 O«Q mepo hﬁ :U)‘xi °h, qu 38 151 30 60 40
bi| e T o iy, | Ol el T o |y | P3PS Y | seor o
f3 ’79 Curve delineator approach and depar ture Rail delinegtors approaching rail
’ggg 24 spacing should include 3 delinegtors - - -
e ﬁ ? spaced at 2A. This spacing should be gﬁg“!ggg ;e',:ﬁﬁ'}cv,ﬁ,sﬁgf';;‘?
. . T . . vi U u
'SE ]Q:'L‘* 4 ‘,‘ﬁdqgu:éggo?ez'SCQD?Z"EZEI,,?" or when ReQUced W:d?n Approaches to Type 2 aond Type 3 Objec.:# D& OM (V[X) or a Type 3 Object
os Q Ul . Bridge Rail Markers (OM-3) and 3 single Morker (OM-3) in front of the
§§2 delineators approaoching bridge terminal end
2209 see D & OM (5)
L
3 P2¥% Extension of the N
g ey center | ine of the Culverts without MBGF Type 2 Object Morkers See Detgil 2 on D & OM(4)
g ooriaocn tone 2t
Z Crossovers Double yellow delineators and RPMs See Detail 1 on D & OM (4)
d
2
Pavement Narrowin Single del ineat: dj t
8 NOTE DELINEATOR AND CHEVRON (lane merge! on %o affected lone for full 100 feer
§ ONE DIRECTION LARGE ARRON (W1-6) sign SPACING Freeways/Expressway length of transition
should be located at approximately and
s el e ton of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
g centerline of the tangent section of R A N Chevron
] approoch lane. Advisory|Spacing|  Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
< Speed in Strof n in to the color of the pavement edge line on the side of the rood where the delinegtors
(MPH) Curve [Straightoway or barrier reflectors are placed.
3 SUGGESTED SPACING FOR CHEVRONS Curve
g ON HORIZONTAL CURVES A 2xA B 2. Barrier reflectors may be used to replace required delineators.
5 65 130 0 00
é ) 1?0 ggo ?60 3. Single red delineators may be mounted on the back side of delineator posts for wrong
. way driver applications
' corvoture Point of 551 100 200 160 ’
« Traffie
§| tangent 50 85 170 160 g S’aafef;
e :(E; ;3 :28 :gg I Texas Department of Transportation 5‘12’,’,%’:;'4
?
§ 35 60 120 120
3P 30 55 10 80 LEGEND DELINEATOR &
g8 T 1% 5 OBJECT MARKER
s 20 40 80 80 é Bi-directional J
" g
P 15 35 70 40 Del ineator PLACEMENT DETAILS
2 If the degree of curve is not known, 4 Delineator
n§ delineator spacing may be determined
32 based on the Advisory Speed of the ; D & OM (3) '20
Yy NOTE 4 . -2 | sign
N curve. Use the delineator curve spacing it dom3-20.dgn on TXDOT [ cxs TXDOT ows TXDOT _] ex: TXDOT
NS At least one chevron pair is installed for each Advisory Speed (MPH). ©Tx00T__ August 2004 o ] aon | ey
- beyond the point of tongent in tongent REVISIONS 645370] 001 |uUs 287, ETC|
wo section, 3-15 8-15 o1sT counrr [ sweer vo.
52 S LFK HOUSTON | 41
20C




&
DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
©

No warranty of any

TxDOT ossumes ro responsibility for the conversion

The use of this stondord is governed by the “"Texos Enmgineering Practice Act”.

kind is mode by TxDOT for any purpose whotsoever.
FILE: T:\LFKDOM\Mgint Contracts\O_RMC - Routine Maintenance Contracts\FY24 of| §hES6sPRIP0d0tA 91585 + ERrMEEF SRMEO I9G00GRED I emaLbs O MBDPSEENeSPD! ing 1!

DISCLAIMER:

8:35:27 AM

DATE: 9/8/2023

ARDS \RGARD FENCE\domvia-2

N

EXIT
444

’ BACK PANEL (OPTIONAL)
AN -
N

oo ject marker installed
per manufacturer’s

recommendations.

# Adjust to Tit
attenuator
per monufacturer’s
recommendotion, or
as directed by the
Engineer

10"

12"

2 'a" minimums —

A Y

12"

10"

k L variable to match width of |

—

N r
NN
\ 2 '/a" minimum,

2
OBJECT MARKERS SMALLER THAN 3 FT

exit gore sign. |

12"

48"

NOTES

*1. Spacing should be adjusted

to attach through centerline
of drum, per attenuator
monufocturers recommendat ion,
or as directed by the Enmgineer.

Mounting should be flush
with top of attenuator.
Minimum size 96" x 24",

12"R

NOTES

a,

Object Markers shall conform to the Texas MUTCD ond meet the color

ond reflectivity requirement of Department Moterial Specification DMS 8300.
Background shal |l be yellow reflective sheeting (Type B or C) and Chevron
shall be black.

Object Markers may be fabricated from odhesive backed reflective sheeting
applied directly to guardrail end treatment, or opplied directly to an
“end cap” as per the manufacturer’s recommendation. Direct applied
sheeting shall provide a smooth surface and have no wrinkles, air
bubbles, cuts or tears. A radius at the corners is not required for
direct applied sheeting.

Object Marker size may be reduced to fit smaller devices. Width of alternating
black and yel low stripes are typically 6". Object Markers smal ler than 3f+t
moy have reduced width stripes of o minimum of 2 '/4".

Pop rivets, screws, or nuts and bolts may be used to attach object markers
ond reflectors. Holes, slots or other openings moy be cut or drilled through
object markers to allow cable or other attachments.

g ® Traffic
Safety
I Texas Department of Transportation 5[;';/,’,%’:,':1

Object Marker ot nose of attenuotor is subsidiory to the attenuator.

See D & OM (1-4) for required barrier reflectors.

DELINEATOR &
OBJECT MARKER
FOR VEHICLE IMPACT
ATTENUATORS

| 24"
D & OM(VIA)-20
FILe:  domv1020.dgn ons TXDOT_[cka TXDOT [oms TXDOT | cxs TXDOT|
- (©1x00T_December 1989 cour [seer]  wom | HIGHNAY
REVISTONS 6453 70| 001 |Us 287, ETC
i o1sr courr [ sweer o,
4-98 1-20 LFK HOUSTON | 47

:




5006 GENERAL NOTES
nvelo e ID: 048DA72E-8C45-40DA-B29A- 03FDBC3BBSCZ INSTALLATION AND TECHNICAL GUIDANCE
DocuSign Envelop NOTE: STEEL 1-BEAM POS 6 Cen %" X 10" HGR BOLT PN: 3! LINE AT THE BACK OF POST 2 THRU .’—l FROM THE CENTERLINE OF POST(1) & POST(0) - TR ST EM, CONTALTS TRINI T N CHMAY AT'116888)323-6374.
§3’ 8 SIAl ':205‘33"‘2)"‘3,,3"“‘)3',‘0“15 it e " HGR NUT PN:3340G e e e o 2525 N. STEMMONS FREEWAY, DALLAS, TX 7520
- L SonaT Ny 192044 16 FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
68 1 % % % % ) Pi152026 > 2 R Haon END TERUINALS PRODUCT DESCRIPTION ASSEMOLY MANUAL. PN: 6202378
S | H#———-F— PLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
5 & N — T 3 FRONT FACE OF THE DEVICE-PER MANOFACTUNER” S RECOMMENDAT [ONS:
gt 2 93 o POST(8) POST(T) POST (6} POST(5) POST (4) Pojs i See [/ POt posT(0) OBIECT ARKER SHALL CONFORM TO THE "STANDARDS REQUIRED. IN TEXAS MUTCD.
32 5 ‘ P PLAN VIEW BEGIN LENGTH OF NEED ANCHOR RAIL 70 - POST () DETAIL ————\TRAFFIC FLOW 3 (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
G r— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 ;™) nomwn ,m STRIP STANDARD.
g3 £ ™
. | ASHERS) SHALL BE_GALVANIZED IN_ACCORDANCE W1
:3 § | 50 -9 |/;" STANDARD INSTALLATION LENGTH IMASH TL-3 SoftStop) | 5. ’,‘:’éﬁ“ﬂg,5&3?&;?%2%";1’1;:”05 SHALL BE SUBSIDIARY TO THE BID [TEM.
Se o - 31" €' -3 | §-2 i | ‘ HAT WEETS THE REQUIREMENTS OF DMS-7210,
5f ¢ | iy — | — N © LEORUSLIL ISR ROV TL WETS i RSN U,
Sg = ——‘BW'N —-ENO PAYVENT FOR SCT ANCHOR RAIL WITH SLOTS - (THREADED THRY WEAD) [S1Z i ; . ] A | BIVISTON VA TERTAL PRODUCER L ST (MPL) FOR CERTIF IED PRODUCERS.
= g 5’5@:’“’ SEE SoftStop MANUAL FOR COMPLETE DETAILS  [21° ! t i L 7. 16 SOLID ROCK IS ENCOUNTERED SEE TWE MANUFACTURER'S INSTALLATION MANUAL
35 5 ‘ M"’Dl§ sLot C“’“{} = outsIDE smrs cm&our SoftStop FACE mo REFER TO THE LATEST ROADNAY MBGF STANDARD FOR
a @21z |
e Z SEE GN(3) 8. POSTS SHALL NOT BE SET IN CONCRETE.
T | VBGF LAPPED IN DIRECTION OF TRAFFIC FLOW 264) P: 152156 S NosEnD] 3
a t2 TN DIRECTION OF ™ Sof1Stop ANCHOR RAIL (1 SoftStop IMPACT HEAD PARALLEL TO THE
*-0"_DOWN - ARDRAIL PN: 616 9. IT 1S ACCEPTABLE TO INSTALL THE o0
"g 2 1 B0 STREAI IR GULTD ! —-B s —A ‘ -1/ ‘ ANCHOR CRADE LINE OR WITH AN UPWARD TILT.
- z . V3. fo3n - |
25 & [3o1 Ve iero 6 -3 ‘ 63" ‘ 6 -3 w 63 ‘ o= ‘ ‘ ‘ p,f,‘.g,;o“ 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
B ‘ THIN THE SoftStop SYSTEM
355 ‘ ‘ ‘ ‘ 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL W1
78 & | ‘ S SEE m":": TE ‘ m:‘?’;zféé'- BE CURVED.
e o Er - T - - - e T T 1 LA LB S MR 0 QDL T e 0
2 2 " [DO_NOT BOLT
28 § I VA POST 32" 31" mu zs‘-o~ \HA?A L 25°-0" ‘ Al&?ﬂanlL To ‘ "l @./ utm:- zuummn FOR svzcmc msuumms, |r DIRECTED BY THE ENGINEER.
L
55 g H e o RAIL FOSLEL D% o N P NOTESA [ THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
§2 = RAIL o %o 1- Vi HEIGHT “{‘n%ﬁ:ic v’ﬁl';'l‘,‘;c VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE. .
5 i B BoLT v TY REFLECTIVE SHEETING)
2 HEIGH HOLES NOTE1B | PART PN: 58528 RIGHT-SIDE (HIGH INTENSI
g5 3 @) Yox 1o Y PoST 40° PN 33600 roes PART PN:58518 LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
8 B: 33600 DEPTH % HEX NuTS oL 6 -1%" NOTENC | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
5¥ o %" HEX NUTS (TYP 1-8) PNz 33406 : ) S ERRORALL PaNEL 58 - ;2";;°
5 2 : L é E “4) POST{(3} POsT(2 ANCHOR RAIL 25°-0" PN:1521
8: s Fost s e e TION VI:,;' p..i’ls‘SSEZ’ PNx V-’szgs'cw LAP GUARDRAIL [N DIRECTION OF TRAFFIC FLOMW.
29 LEVA
Q HARDWARE FOR POST(2) THRU POST(8) ELEVATION VIEW _ o
§§ z (1) %"x 10° HGR BOLT PN:3500G B PART | QTY VAIN SYSTEM CMONENTSES, RV
< . ANGLE STRUT ASSEMBLY MANUAL (LAT| 3
& (1) %" HGR HEX NUT PN: 3340G N POST (87 6202378 T PRODUCT DESCRIPTION
et & B R /PN 152026 5 % Sof1S10p HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH]
] PANEL TO POST(2) 6 15208A 1 P
.§3 S | NOTEs [DO NOT BOLT| ANCHOR RAIL PANE| o e PN: 152054 152156 | 1| SoffStop ANCHOR RAIL (12GA) WITH CUTOUT s;ors
» - AM W-BEAM RAIL (126A) (25'- 0")
gz § ALTERNATE BLOCKOUT . . . ER 616 | 1 | SoftStop DOWNSTRE -
57 % | SEE CENERAL NOTEr6 PR i R s -;N-c”?:|::‘v':x 152060 152054 | 1| POST 0 - ANCHOR POST (6" 5 %")
2o 3] | | e xa x e PN 43726 HEX NUT B LT-Gl ANCHOR KEEPER 2 POST #1 - (SYTP)_(4'- 9 Yo"
woe o 4" X 7Y% X 14" T ™~ PN: 105286 N 152036 | 1 0!
2 - BLOCKOUT HGR HEX NU' PLATE (24 GA} ROUND WASHER o0
ae T BLOCKOUT I 'WO0D PN 33406 B PN 49026 150006 | 1| POST *2 - (sv1P) (6
gs | | 2 PN: 152076 Fa63 THRU *8 - 1-BEAM (W6 x 8.5) (6'- 0")
52 3 cowosite | PnidoTeR | ROUND WASHERS 5336 | 6 | PoST #3 B b o
759 | P 55 NoT oL perai [ PN: 32406 @2 %" x 2 V2" HEX - 1\~ ALTERNATE 20768 | 7 | BLOCKOUT - NooD ‘R?"fff ts7 .; & xie
3% 2 ‘ | . ANCHOR RAIL T0 6" X 8" x 14 HOWN AT POST (1) L | HD BOLT GR-5 N %K 67778 | 7 | BLOCKOUT - CONPOSITE (4" x 7Y;
FO ol = —— — 4. <8 Va 12) W-BEAN RAIL 6" x 8° x 14" BLodxour nooD SHREkR CROND Z PN: 1052856 GENERAL NOTE:6| 15204A | 1 | ANCHOR PADDLE
22 ¢ = 25'-0" BLOCKOUT WOOD w- azm RAII. DETAIL €] | 152076 | 1 ANCHOR KEEPER PLATE (24 GA)
N %" x 10° N _/ . SHOAN AT POST(1) ! 152066 | 1 | ANCHOR PLATE WASHER ( Yo" THICK »
iy 2 %5 HOR NUT 4o post sout T % X 10 H st poLT (2) e ROUND WASHER 152016 | _2 | ANCHOR POST ANGLE _ (10" LONG)
5° 6 PN: 33406 PN: 35006 |_t—HOR POST BOLT O s et INIDE) PN: 32406 L 152026 |1 T ANGLE STRUT
g 2 L PN: 35006
a {_sp = R
p o e B sson ANCHOR PADDLE =T ELD NUT Phe3908C SuaLL HARDWARE
25 o POST 32" 33406 post 32" PN: 15204A (2) %" HEX NUT—| BE SECURELY 49026 | 1 1" ROUND WASHER F436
os & HEIGHT | 31 RAIL HEIGHT ;rmé:.n Ages cROW | AF’!ER FINL ASSEWLV.E 3e08s |1 1" HEAVY HEX NUT A563 GR.DA
3 @ % nulngcv‘:'az J‘:Eumrllnf NGM%ES HE1GHT 1 I W-BEAM FLATTENED P 3z | Ketetn puaTE, 37 | 2 © x 2 ;" HEX BOLT A325
3 3 @RLIES) O\ « 31016 | 4 ~ ROUND WASHER F436
3; t K JposT 1T e \ ANGLE STRUT  wore [Al 31046 | 2 * HEAVY HEX NUT A563 c:;orcz —
7 1 { - - "/a" WN-BEAM RAIL L
2¢ g (HOLES APROXIMATELY CENTERED N fintsuen \rinsueo | PN= 15202 | 33606 | 16 Tx 1l ICE NUTS HCR
£8 © \ s inisueo T FINISHED GRADE) GRADE - 33400 | 25 W-BEAM RAIL SPL
& o GRADE CRADE N v / 35006 | 7 X 10" HGR POST BOLT A307
158 : VI’I/‘EI.?;IAN.G @ % x 2 Y HEx BoLT Lo 33916 | 1 " x 1 Ya" HEX HD BOLT A325
582 2 P \ oLts. (TYP) PN:37176 24896 | 1 *x ©" HEX HD BOLT A325
g.g 2 N 40" POST(2) = R F436
@ £ 40 . 43726 | 4 WASHE|
898 LINE POST @ FLAT WASHER 2
E?:: £ (3, 4, 5, ! ‘Z‘m PN: 37016 1052856 | 2 " x 27" HEX HD BOLT GR-5
2 6 T8 o N 1052866 | 1 6" x | ;" HEX HD BOLT GR-5
(21 Yar HEX NUT 6'- 1 %" POST - D WASHER (WIDE}
POST (1) 32406 6 ROUNI
¢ | (TYP) PN: 37046 DEPTH 32456 | 3 “ HEX_NUT A563 GR.DH
:8; ey e ‘ (2) ANCHOR 58528 | | | HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
h ~ B-B SECTION VIEW A-A POST ANGLE -
: ISOMETRIC V(EW SECTION VIEW B-B CH e l POST ANGLE % Dosign.
< pstas s |-BeA POST M 3836 (SYTP) 1-BEAM POST PN: 150006 w A 7exas Depariment of Transportation | Standard
z 6 X 8.5 1-BEAM POST SHOWING NOTE: [DD_NOT BOLT] ANCHOR RAIL PANEL TO POST(2) or e X
a STANDARD WOOD BLOCKOUT e 1B POST P 152036 = TRINITY HIGHWAY
E’ NOTE: [NO BLOCKOUT | INSTALLED AT POST (1) NOTE: [NO BLOCKOUT |INSTALLED AT POST(1) DETAIL @
AT _POST (0)
: soprox 5 cton, S S0 APPROCH CUONG ‘ 65 % e x 15 SOFTSTOP END TERMINAL
8 i ! 1-BEAM POST PN: 152054
© STANDARD | MASH - TL-3
: | 7
] — 2'-0" TRAFFIC FLOW
4 ———TRAPTIC PLOW
H L i i i 4§—j)/ﬁ——ﬁ—m—éé;/i—j":‘—-ﬁ' Lo o | | T SGT(10S)31-16 ‘
10H OR FLAT . N : K MB/ VP|
g2 ATe + sgt10s3116 onTXDOT_ [cca kM [oms VP
S - 2 -0"  MAX. SEE paooucr ASSEMBI.V MANUAI. FILE: sg
82 7 EDGE OF PAVEW"TJ;or[x ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHOWN)  RA1_ OFFSET FOR ADDITIONAL GUIDANCE, vores © 00T 1LY 206 o ] on | maawer
A ' THIS STANDARD S A BASIC REPRESENTATION OF THE REvisions 6453 70] 001 _|Us 287, ETC
> AEPLACE, THE PRODUCT DESCRIPTION ASSENBLY MANUAL oISt conrr [ s vo.
REPLACE THE .
50 APPROACH GRADING AT GUARDRAIL END TREATMENTS EPL LFK HOUSTON | 43
=2
ou




DocusSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDBC38B8C2

(SEE GN NOTE 15) INER &) LoeR NOTE. REFERENCE LINE USED TO INSTALL OFFSET DISTANCE MEASURED GENERAL NOTES

STANDARD 31" MBGF RECI E SED HEX NUTS FACING POST (9) THRU POST(2) E oM
(1SS) PANEL row RAIL SX r:gkl‘)Ls;?z e e L L STz [7 %" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION 4ND TECHNICAL
o n i [ i

UIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
% % -~ -t — (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
2. FOR_INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
Posr 9 05T S : osT T ST 6 INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
T | TS 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER™ ON
NOTES PLAN VIER
1. LTEM (2 COMPOSITE BLOCKOUTS INSTALLED AT nzu@ ¢ 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
LINE @sm, THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 HEX NUTS ON TRAFFIC-SIDE AT (POST 1) ROADNAY MOW STRIP STANDARD.

T

| THE

‘ E OF THE DEVICE PER MANUFACTURE"S RECOWMENDATIONS, OBJECT
‘ 2. DO NOT [NSTALL A BLOCKOUT AT LINE POST (1) (TSS) PANEL FOR FAIL 2 AT 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT

| NOTES SEGURE THE (TSS) PANEL TO OUTSIDE ® a TRAPFIC FLOW UNLESS OTHERWISE STATED.

POST 4 ' POST 3 POST 2 i TEM
POST 5 CABLE ASSEMBLY

/'V

RAIL 2 ' RAIL 1 !

NSEF\SGT (115) 31-18. dgn

CABLES VBGF INSTALL GUARD FENCE RECESSED

No warronty of any
+y for the conversion

MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
2 WITH THE PANEL ARRONS

POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.

11em @ 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MAX-TENSION. HEAD MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
DO NOT BOLT SEC DETAIL () DIVISION MATERIAL PRODUCER LIST(MPLIFOR CERTIFIED PRODUCERS.
RAIL T T 6
END PAYMENT (SGT) BY EACH 1L TO POST & |=——BEGIN LENGTH OF NEED 8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.

INSTALLATION LENGTH 55' - "

9. ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
49°-8 Y " MANUAL FOR INSTALLATION GUIDANCE.

10. POSTS SHALL NOT BE SET IN CONCRETE.

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

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

37 Yy

f 6-3" . 6-3" ' 6 -3 . 6 Y i 63" ' 6 -3 . 6'-3" .
‘ ‘ ‘ A N ‘ ‘ ‘ i
— HEIGHT

\

I

\

\

SRS . T T T L R § ] T
}_{:TH I ] 27 1] 1] teal = o [ o o

T"H 1TEM ) RAIL 4 H H ITEM @ RAIL 3 H DE:[)A)[L W ITEM 3 RAIL 2 H g H ITeM @ RAIL 1 H 311"

\F INISHED CABLES] \rmlsuzn
GRADE GRADE

TxDOT ossumes no responsi

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

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

15, A MINIM.M OF 12'-6" OF 12GA. MBGF IS REQUIRED [MMEDIATELY DOWNSTREAM
THE MAX- YENSION SYSTEM.

1TEM Il g iy~
crouNDSTRUT || 28178

POST 9 POST 8 POST 7 POST & POST 5 POST 4 POST 3 POST 2 POST 1 I ITEM#| PART MUMBER DESCRIPTION ary
| | 1TEM I BSI-1610060-00 | SOIL ANCHOR - GALVANIZED
| 8 X-LITE LINE POST - [TEM (1)) 1 ;,'SBEAQ It BS1-1610061-00 | GROUND STRUT - GALVANIZED

ELEVATION VIEW [NO_BLOCKOUT] o BS1-1610062-00 | MAX-TENSION IMPACT HEAD

1

2

3
TSS PANEL RSS PLATE ELEVATION VIEW AT (FOST 1) SOIL 4 [BSI-1610063-00 | Wexd 1-BEAM POST GFT.-GALVANIZED
GALVANIZED GALVANIZED ANCHOR POST 5 |BSI-1610064-00 | 1SS PANEL - TRAFFIC SIDE SLIDER
3
17
8
9

T T
ren® T ® 1MeM® BSI-1610065-00 | 1S5 PANEL - INNER SIDE SLIDER
- BS1-1610066-00 | TOOTH - GEOMET
e e Rons POINTING caBLE A BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER
TOWARDS THE MAX-HEAD FRINCETAII;J'L;ILT“E NOTE: 8061058 CABLE FRICTION PLATE - HEAD UNIT
e TOP OF POST Lrem INSTALL %" RECESSED HEX 10 [BS1-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION

TSS PANEL AND RSS PLATE I 1TEM NUTS ON TRAFFIC SIDE. 11 |BSI-1012078-00 | X-LITE LINE POST-GALVANIZED
DETAIL D) ITEM @) 12 |BO90S34 8" W-BEAM COMPOSITE-BLOCKOUT XT110
8X

s made by TxDOT for any purpose whotsoever.

>
5
<
3
o
8
<
a
o
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3
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13 [BS1-4004386 12'-6" W-BEAM GUARD FENCE PANELS 12GA.
1TEN (1) 14 |BSI-1102027-00 | X-LITE SQUARE WASHER
8x 15 |BS1-2001886 | %" X 1" THREAD BOLT HH (GR.5)GEONET

- K /\ 16 |BSI-2001885 Ja~ X 3" ALL-THREAD BOLT HH (GR.5)GEOMET
\4_ ITEM @) N 17 [4001115 %" X | '4" GUARD FENCE BOLTS (GR.2)MGAL | 48
INISHED 6X - 21>
GRADE .
. 5 <

32-Y4" 31-%"

al=|=|5]o|m|n|=|=|=|=]=|=] ==~

} ‘ 3 SCREWNS s} 18 2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
EACH SIDE
N
NOTE:! IS
\ 1
I

19 |2001636 %" WASHER F436 STRUCTURAL MGAL 2
20 |4001116 %" GUARD FENCE NUT (GR. 2) MGAL 59
21 BSI1-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET
22 |BSI-1701063-00 | DELINEATION MOUNTING (BRACKET)

23 |BSI-2001887 Yo" X Yo" SCREW SD HH 410SS

Ho DEPTH \ S“IBPRP“EC,,“;',_" 24 [4002051 GUARDRAIL WASHER RECT AASHTO FWRO3
1TEM @) % —| 25 |[SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING

1

1

7

1

1

B? LINE POSTS * 17EM ax L

— I'EM(D/‘ 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD x % <28 |ac0z337 8" W-BEAM TIMBER-BLOCKOUT, PDBO1B e
LOWER CABLE 2

2
USE THE MASH APPROVED 2 Yo"
X-TENSION CABLE ASSEMBLY. I;E:ER g:glif 685"
Lc K
ANCHOR POST

Ll lrm@/

ANCHOR (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECT[VE SHEETING TO GUARD FENCE (RAIL1) 27 |BSI-4004431 25' W-BEAM CUARDRAIL PANEL, 8-SPACE, | 2GA.
(TRAFFIC SIDE) R 1O BE INSTALLED AT SAVE DEPTH NOTE: DELINEATION MARKER IN DETAIL (A) 26 |WANNAX Rev- (D) | MAX-TENSION INSTALLATION [NSTRUCT[ONS
SOIL ANCHOR

DETAIL (B)

POST 1
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR — Design

TRACTOR. Division
SECTION VIEW A-A OR CONTRACTOR I Texas Department of Transportation Standard

% % ALTERNATIVE ITEMS NOT SHOWN.
- X ITEM(26) 8" WOOD-BLOCKOUTS
5'-0 50' APPROACH GRADING ITEM(27) 25'GUARD FENCE PANELS

o sot0, ‘ MAX-TENSION END TERMINAL

STANDARD o
MBGF & MASH - TL '3
m 20" _ TRAFF(C FLOW
tz o wax APPROACH GRADING L ! SGT(11S)31-18

W EDGE OF PAVEMEN"J
10H OR FLATTEI

NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHOWN)—~ RAIL OFFSET SEE Pll?wUCT ASSEMBLY MANUAL

FOR ADDITIONAL GUIDANCE. FILE: sQt11s3118.dgn ON: TXDOT | cK: KM | DW: TxDOT _|cKs CL
NOTE* (© TxDOT: FEBRUARY 2018 CONT SECT‘ JOoB ‘ HIGHNAY

o — L e Al Mo e ey [ aer [ e, e
A H GRA| AT GUARDRA TREATMENT
[l‘ggsxfgm;[ch’:ﬁzéﬁTM;VPE E:DG';QQ:??&»L«#;?U' CH_GRADING CUARDRAIL END EATMENTS REPLACE THE PRODUCT D[SCRIFT[W ASSEMBLY MANUAL. DIST COUNTY ‘ SHEET NO.

FILE: T:\LFKDOM\Mgint Contracts\O_RMC - Routine Maintenance Contracts\FY24 of| §hES6xIFRIPOIOLA Q1585 +ERrMEEF QRMIO I9G00GRED I el MBDPSEBNeSPDL i

DATE: 9/8/2023

LFK HOUSTON | 44




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

g g GENERAL NOTES
2. 2 | 507 -0" 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND_ TECHNICAL GUIDANCE OF THE
§§ ® SYSTEM, CONTACT: ROAD SYSTENS, INC. (4371263-2435. 3616 OLG HONARD COUNTY AIRPORT,
24 5 2
o o | 46°-10
FIAE | d 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
wo 8 P @ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION-062717}.
g3 = 1" | 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, ~OBJECT MARKER' ON THE FRONT FACE
gE - POST 8 pOST 7 POST 6 POST 5 POST 4 POST 3 POST 2 VICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
2o 3 | 63 ) o -3 ) 6 -3 ) - ) -3 , 6 -3 \ - 6 THE STANGRDS REQUIRED TN TEXAS WOTCD.
2 | : | 6 | : -
3= £ ‘ 30-1 o \ 4. FOR POST (LEAVE-OUT) [NSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
R | : : : 5 : 1 et STRIP STANDARD.
85 o =t - Ca i T =1 S (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH ITEM 445,
tg g 9 | \© \® / “GALVANIZING*. FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
-
88 3 | W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL  SEE IWEACT HEAD @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
3 = RAIL SECTION RAIL SECTION PLAN VIEW RALL _35.‘}'.'“ END SECLION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
33 B | 2 INPACT HEAD SUBSTITUTED FoR BLOCKOUTS OF SIMILAR DIVENSIONS, SEE CONSTRUCTION DIVIsIoN
e 2 PRODU
gz 8 | *??",':EMQDCMQSHE BLOCKOUTS INSTALLED EGIN LENGTH OF NEED 8. IF SOLID ROCK [S ENCOUNTERED [N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
el | AT LING POST (81 TWRU LINE POST (1. TRAFFIC FLOW MANUF ACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
SEg | 2. 1TEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. T 9. POSTS SHALL NOT BE SET IN CONCRETE.
2
2= 2 SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
zZ_ 7
] § |=—END PAYMENT FOR MSKT INSTALLATION UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
38 L | A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
w2 § | ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
8= & POST 8 f@ POST 7 POST & [@ POST § POST 4 //‘@ post'3 INSTALLATIONS, [F DIRECTED BY THE ENGINEER.
5
£8 3| = == = = == 5 T == 5 = THE SYSTEM IS SHONN WITH TWO 12 -G MBGF PANELS, ONE 25'-0" MBGF PANEL [S ALSO
fx - [ Bz [ £ Bz [ [ = [ S ALLONED IN THEIR PLACE.
g gl T I N Nl N Nl ADRIVING CAP NITH A TINBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3.8
v o TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE
gg 8 USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.
P 8 | : ‘ : : \”"'SDE"‘D | : | : I : \”:R‘Asn”tm I1TEM | OTY MAIN SYSTEM COMPONENTS LR
=
Q¥ : [N LR [ [ [ h SEE POST 1 A | 1 | MSKT IMPACT HEAD MS3000
45 8 L i h h h DEPTH | DEPTH | |\ CONNECTION B | 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. [SF1303
ze ¢ h 4 ' ' ' &0t 60" | DETAIL C | 1 | POST 1 - TOP (6" X 6" X Yg" TUBE) MTPHP1A
90 & ST 5-8) i . POST D | 1 | POST 1 - BOTTOM (6' W6xX15) MTPHP1B
. SOIL_PLATE ON
a< = E 1 POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH
9% ¢ ELEVATION VIEW I |1 DONNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6° WeX9) _|HPZB
% 5 ! b G | 1 | BEARING PLATE E£750
g0 G u LI H
ge 3 o 2 el 1| CABLE ANCHOR BOX 5760
gz * J_ | 1 | BCT CABLE ANCHOR ASSEMBLY E£770
Sy 8 NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K_| 1 | GROUND STRUT MS785
2% ;i L | 6 | Wex9 OR W6xB.5 STEEL POST P621
22 SEE NOTES:% —| M | 6 | COMPOSITE BLOCKOUTS CBSP-14
wg N | 1 | W-BEAM MGS RAIL SECTION (9'-4 ;"1  [612025
TEom ® 2
y% 3 [ 2 | W-BEAM MGS RAIL SECTION (12°-6") [G1203A |
8 ¢ P | 6 | WOOD BLOCKOUT 6° X 8" X 14~ P675
s | v x 1 v ass sout "‘"l'::;:",‘faf,““ "‘;Ioim': * % G | 1 | W-BEAM MGS RAIL SECTION (25'-07) 61209
Ge a| MM CAPTIVE WASHER @\ % 1TEW(O1 25" GUARD FENCE PANEL SMALL
Sa
o . ) @9 o [ 2 6" x 17 HEX BOLT (GRD 5) [B5160104A
[ /.m b | 4 6~ WASHER w0516
85 % 2" STRUCTURAL NUT 3 c [ 2 " HEX NUT NO516
s P ®\ WITH STRUCTURAL WASHER d |25 " Dio. x 1 Y4 SPLICE BOLT (POST 2) 8580122
on 8 e | 2 " Dia. x 9" HEX BOLT (GRD A449) B580904A
H B F 13 * WASHER w050
25 6 NN CHES “ Dia. H.G.R NUT NO50
HeE : ) @) h 1 " Dio. x 8 ;" HEX BOLT (GRD A449) B340854A
° o
22 8 e /" " STRUCTURAL NUT \finisven T | 1 | % pio. wex wur NO30
Zn 9 Y2" X 1 Ya" A325 BOLT, = WITH STRUCTURAL WASHER GRADE K 2 | 1 ANCHOR CABLE HEX NUT N100
z8
so3 WITH CAPTIVE WASHER I | 2 | 1 ANCHOR CABLE WASHER W100
Es2 £ POST 2 IMPACT HEAD POST 1
$oa ¢ m | 8 | Yo" x 1 Vaw A325 BOLT WITH CAPTIVE WASHER | SBI2A
e SECTION A-A CONNECTION DETAIL CONNECTION DETAIL e i srRucTuRAL TS oo
= SECTION B-B '
g:’é 8 ANCHOR BRACKET o 8 1 %" 0.D. x %" [.D. STRUCTURAL WASHERS |Ww012A
ZEF E e D | 1 | BEARING PLATE RETAINER TIE CT-100ST
t Q | 6 | %" x 10" H.G.R. BOLT 8581002
é r 1 OBJECT MARKER 18" x 18" E3151
\
< %* Design
5 50-0" 50° APPROACH GRADING ) Division
o APPROX 5'-10" i i | I Texas Department of Transportation Standard
2 STANDARD T
H VBGF 4
2
§ L f f f %m——ﬂ}é——i\ﬁi m 2'-0" SINGLE GUARDRAIL TERMINAL
; ] Liiiii/ e A ™ \PPROACH GRADING n MSKT-MASH-TL-3
5 EDGE OF PAVEMENT RAIL OFFSET (IV:10H OR FLATTER) TRAFFC FLON
: NOTE! ADJUST WIDTH ACCORDINGLY WHEN OFFSET 1S USED. (OFFSET "OPTION" SHOWN) ([ZBLTMAK SEE PRODUCT ASSEMELT NANUAL
FOR ADDITIONAL GUIDANCE.
28 SGT(125131-18
™
QY FILE: sgt12s3118. don DN:TXDOT ‘EK:KM ‘DW:VP ‘CK:EL
Sa APPROACH GRADING AT GUARDRAIL END TREATMENTS © 1x00m APRIL 2010 cout[secT|  uos | Aiowav
NOTE: TXDOT GENERIC_APPROACH CRADING LAYOUT NOTE: THIS STANDARD [S A BASIC REPRESENTATION OF THE REVISIONS 6453 70| o001 |us 287, ETC|
S8 D FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, 1T IS NOT INTENDED TO REPLACE e o [ sueet 1o
=] THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. -
a3 LFK HOUSTON | 45




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

GENERAL NOTES
J 8 8 8 8 8 8 J 1. THE TYPE OF POST (ROUND NOOD POST, RECTANGULAR NOOD POST, OR STEEL POST) WILL
e — — BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE AS SHOWN [N THE
PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED [N ACCORDANCE
( PLAN VIEW \ ( NITH ITEM 445, "GALVANIZING."
(SINGLE) W-BEAM SHALL MATCH THE
2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF [TEM 540, “METAL BEAM GUARD FENCE™
CAUGE OF THE ADJACENT RUN OF MBCF. EXCEPT AS MODIFIED [N THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
25'- 0", OR 12'- ©" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3= 12" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
9'-4Y," RAIL ELEMENT 31% SO OR 31° NBGF ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
PAYMENT LINITS THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436) AND NOT
- MORE THAN 1° BEYOND [T. BUTTON HEAD “"SPLICE" BOLTS (ASTM A307) ARE %" X 1- "
9'-aY," 25°-0" RAIL (EA.> NITH %" NUTS (ASTM A563).
EXISTING RAIL 6-3" 6 -3" 3 -1 Y 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH [TEM 445,
. . . 1, 4 I} I}
HEIGHT & -3 -~y ‘ “GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID [TEM REQUIRING CONSTRUCTION
[ | ‘ B\ € D=\ OF THE TRANSITION.
T 2 :ZQ a a Q a = Q 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
28 ‘? H d B 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.
i / ‘ ‘ ‘ ‘ ‘ ‘ H ‘ ‘ 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
[ L MAY BE FLARED AT A RATE OF 25:1 OR FLATTER.
[ (I =4 PN [ L (I
L Lo 8la [ L L [ 8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
[ [ Hd RAIL HEIGHT | | r L [ FOR INSTALLATION GUIDANCE.
L I dle ADJUSTMENT | | rt - [
[ 18 [ D . [ 9. POSTS SHALL NOT BE SET [N CONCRETE.
[ [ ~|= I I I I
L R [ [ - [ 10, UNLESS OTHERWISE SHOWN [N THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
[ [ QA [ bt L L REQUIREMENTS OF DMS-7210, "COMPOSITE MATERJAL POSTS AND BLOCKS FOR METAL BEAM GUARD
Lo Lo Lo L FENCE™ MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
POST 6
EXISTING POST 1 POST 2 POST 3 POST 4 POST 5 TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATER[ALS 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.
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. T PANSITION 10 8- STEEL POST GusRORAIL. "o COMPLLMNT FOR STEEL POST HEIOHT
1" = 1" 1" 1" N
r 6" 6" 6" 6" p
Iy T T ’ | 25'-0" |
28 - - B
zle 22" zla 2 2la 3 2e gla e
v w w w
i L €5 2 €8
o I o = T o = [ o I T
g8 gle 1 S gl L B 1 g8 g
Lz §% I 2z g 1 22 g8 | 22 g 25°-0" (NOM.) W-BEAM RAIL ELEMENT
<
.. L .| o .- 5 . o
o g o Kt =8 I ag ! ki gg
ofe Eg [ ofa a0 ole 58 oo gg ! ) 9'-4'%" )
<z ~ == | |
s s [ R [ <l | |
ol : : e | I o HARDWARE LIST B B
L Lo [ L Ty DESCRIPTION B E 1
- SECTION C-C SECTION D-D -4 ', W-BEAM RAIL ELEMENT 12GA
SECTION A-A SECTION B-B SeCTION % == ! 9°-4 Y2" W-BEAM RAIL ELEM GA. 9°-4 ¥»" (NOM.) W-BEAM RAIL ELEMENT
1 | 25'-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
¢ TOENAIL BLOCK WITH 16D GALV. NAIL 6 | 7'/2" DIA X 6'-0" DOMED ROUND WOOD POSTS (TYP)
/ TO PREVENT BLOCK-OUT ROTAT[ON 6- — -
N\, R POST AND BLOCK-0UT 6 | 6" X 8" X 68" RECTANGULAR WOOD POSTS (TYP)
P TYPES AVAILABLE 6 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
" 6 | 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
|
| : FOR_WOOD POST 6 | %" X 18" GUARDRAIL BOLTS WITH NUTS (FBBO4)
s : 6 | %" ROUND WASHERS (ASTM F436) (FWC16a)
~ ! . i
| : I FOR STEEL POST] 6 | %" X 10" GUARDRAIL BOLTS WITH NUTS (FBBO3) =t Design
i Standard
[ | 24 | %" X 1- /o* GUARDRAIL SPLICE BOLTS WITH DOUBLE M 7exes Department of Transportation
I | 6 -0" RECESSED NUTS (ASTM A563) (FBBO1) METAL BEAM GUARD FENCE
| | Pttt RA T ADJUSTMENT
| W6 X 8.5 OR W6 X 9.0 6" X 8" X 68" POST (TYP)
| TYPICAL LENGTH 72" : e /o IL HEIGH JU
" "
| ! NOTE: HARDWARE SHALL MEET THE (28" TO 31"
I 7Y : HARDW, HALL M H
‘ | ol FOLLOWING REQUIREMENTS, TL-3 MASH COMPL IANT
I
| : GUARDRAIL POST BOLTS (ASTM A307 GR.A) RAIL-ADJ(A)-19
e~ GUARDRAIL ROUND WASHERS (ASTM F436) FiLes ralladjald ON:TXDOT [ck: KM [ow: VP [ek:COL/AG)
_ GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) ©xion NOVEWBER 2018 | cowt [secr|  wos | wicwar
GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A) REVISTONS 645370 | ool _|US 287, ETC
ROUTED %OOD BLOCK-QUT oD BLOCK TO $00D 0LOCK-0uT TO GUARDRAIL SPLICE NUTS (ASTM A563) oier o e o,
10 STEEL POST RECTANGULAR WOOD POST DOMED ROUND WOOD POST T RoUsToN T A6
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TABLE OF ESTIMATED
CURB QUANTITIES
Curb i Reinf
Section Conc
(D "is equal to the culvert top siab thickness. For precast Height Type (CYILF) Steel
s Castinp 5 Gastinvph boxes with slabs less than 8" thick, see SCP-MD standard B C (LbILF)
8| ast-in-place @ ast-in-place for additional details. 3 1% 1 0.005 47
5|8 N anchor bois. ~ (15) 5 5|8 anchor bolts. ~ (15) 8 : 2

H 5|8 B 5|8 ust normal culvert slab bars as necessary to clear = " X .
gl 58 10 = 5|8 @ag 1 culvert slab b ry to cl = 3 2 0.009 8.4
&) < ﬁ_? - < ﬁ_? obstructions. o & 3 0.019 8.9
#_, > 14 Finished ° 5 1% ® - -

x T ‘ e I ~ Omit normal culvert curb Bars K and H. 10" 3 0037 8.9
= h— b (®) Place Bars L as shown. Tilt hook as necessary to 16 4 0.0% 143
il @ @ - maintain cover. 2-0" 4 0.074 154
a X 10" e
9 - I_H (5 4 formed holes for anchor bolts at each rail post. See L—J 26 4 0.093 17.7
| E rail standard for information not shown. 3-0" 4 0.111 18.8

£ o
- Washer plate w @ Place normal culvert curb Bars H (#4) as shown. Adjust BARS V (#5) 36 4 0.130 212
as necessary to clear obstructions. Spaced at 12" Max 4-0" 4 0.148 22.2
SECTION - TYPE 1 ® SECTION - TYPE 2 (@ omit normal culvert curb Bars K. Place Bars S s shown. 46 4 0167 246
Used for curbs 1 % and Less Used for ourbs ove T oo Tilt Bars § as necessary to maintain cover. o 5-0" 4 0.185 25.6
(Showing"C"=1 %) (Showing Place normal culvert curb Bars K spaced at 12" Max as CONSTRUCTION NOTES:
shown. Tilt Bars K as necessary to maintain cover. Refer For vehicle safety, finished grade must be flush with top of curb.
to box culvert details sheets for Bars K details. N Adjust reinforcing as necessary to provide 1 %" cover.
@ . ) L 0 At the Contractor's option, anchor bolts may be an adhesive anchor
Additional Bars H (#4) as required to maintain 12" Max spa. system.
. Test adhesive anchors in accordance with Item 450.3.3, “Tests”.
At TYPE 4 mountings, replace normal culvert curb Bars K ,,J_ " J_ " Test 3 anchors per 100 anchors installed. Perform corrective
with one Bar U and two Bars V as shown spaced at 12" Max. 3 °© 8 measures to provide adequate capacity if any of the tests do not
Adjust length of Bars V as necessary to maintain clear cover. - 1 _3T meet the required test load. Repair damage from testing as
directed.

@ Optional Bars L are to be used only for precast box culverts BARSS (#4) (1) Provide concrete for curb of the same Class and strength as the
with 30" closure pour. ! box culvert top slab.
Spaced at 12" Max Galvanize all steel components of steel rail system.

1 %" Anchor Bolt
Projection

I
-

Castinplace ® (1) Adjust parallel wing Bars G to postions shown.
10 g MATERIAL NOTES:

1 %" Anchor Bolt
Projection

Cast-in-place
o / anchor bolts. (15
1% i

requirements. Embed fully threaded rod into slab and/or abutment
wingwall using a Type Ill, Class C, D, E, or F ancher adhesive.
Minimum adhesive anchor embedment depth is 4 %". Anchor

g g ;2';2“ @3 i1 plus e is greater than 8", provide reinforcement per Provide Grads 60 remfereing steel.
Ty , & B TYPE 1 mounting and anchor bolts per TYPE 2 mounting. Galvanize all reinforcing steel f required elsewhere.
I MN8N NN "
B L% RN P N Quantities shown are for Contractor's information only. Anchor bolts for base plate must be % Dia ASTM F3125
°l 16 SNy e o SNA it " Gr A325 or A449 bolts (or ASTM A193 Gr B or F1554 Gr 105
H M) Sle s AN Quantities are per linear foot of curb length. The values 2 1
RO 3los N threaded rods with one tack welded heavy hex nut each) with one
Sy e R N for each section type in table can be interpolated for
k] INODIAEIN o o A1ES b SR s ; > an oo 1 oo hardened steel washer (ASTM F436) and one regular lock washer
3| k®—+ »\/// \///\@\///\///{‘ & X plde 4. 2 N 212 intermediate values of curb height, "C". Quantity includes 5 placed under each heavy hex nut. Nuts must conform to ASTM
& MaAaasaNEE e B £ :;> g Bars K (when applicable). 563 requirements.
! D ® g ©1Z () see "Castin-Place & Formed Hole Anchor Bolt Options." R R okt one e Dl ASTM A183
1 L. & g BARS L (#5) steel washer (ASTM F436) and one regular lock washer placed
@/ % E Spaced at 12" Max under each heavy hex nut. Nuts must conform to ASTM A563
@ [}

— Const jt

©)

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

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

T2 \LFKDOM\Maint Controcts\O_RMC - Routine Maintenance Controcts\FY24 P1gns\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF\DGN\br

2 1 h r 4 c
TY — = > adhesive chosen must be able to achieve a nominal bond strength
¥ SECTION = PE 3 @—/ — o .% E in tension of a single anchor, Na, of 8 kips (edge distance must
4 Deod for b over 3 5 10" Const jt ol a be for). Submit signed and sealed calculations or the
= (Showing "C"= 1-0") manufacturer’s published literature showing the proposed anchor
3 - adhesive's ability to develop this load to the Engineer for approval
2 SECTION - TYPE 4 prior to use. Anchor installation, including hole size, drilling, and
=} Used for curbs over 1-0" to 5-0" clean out, must be in accordance with ltem 450, “Railing.”
(Showing 2-0") OPTIONAL GENERAL NOTES:
BARSL (#5) Designed in accordance with AASHTO LRFD Bridge Design
Spaced at 12" Max Specifications.
See T631LS or T631 rail standard for approved speed
= restrictions, notes and details not shown.
2| c Castin-place The curb is considered as part of the box culvert for payment.
5(8 anchor bolts.  (13) H These details are for use with curbs that are 5-0" tall and less
5|8 1-0" : only. Curb heights that are less than or greater than those shown
Z g will require special design.
5 pr =)
Ll RGN Finished = ‘Cover dimensions are dlear dimensions, unless noted otherwise.
” I grade . %" Dia heavy hex head Reinforcing bar dimensions shown are out-to-out of bar.
] NN 3 gnc/:‘ao;g o stg)w F1
DY) 3| r or or il i i
¢ \\\/\\\I/\\\l/\\\//\\\% 3|8 threaded rod (ATSM A193 BARS U (#4) ;I'he used of tfh§5T63:] LS :all is restricted
VOO, 2|8 2 Gr B7 or F1554 Gr 105) £le Spaced at 12" Max o speeds of 45 mph or less.
o o . A <2 3 with one hardened steel 2|5
Slge gl U 2, B : washer (ASTM F436) and Xz
3|2 3E ¥ - o one regular lock washer - g Bridge
HERS 1 placed under heavy hex Division
gEe 7 nut (ASTM A563). One I Texas Dep: of P
additional heavy hex nut =
; must be furnished and | | 3|
= tack welded for each B 5]
3 s T 1 threaded rod. ‘ | % = BOX CULVERT
INE-] N SRR 5|3 w a
N 2 M I+~ € % Dia ASTM A103 Gr B7 or F1554 Gr 105 I | MOUNTING DETAILS FOR
o s fully threaded rods with one hardened steel
< Normal footing & <|u 4" 4 Y Tack ﬁ:t
ps wall reinforcing x washer (ASTM F436) and one regular lock washer ok Flushor TYPE T631LS & T631 RAILS
placed under each heavy hex nut (ASTM A563). y
- - See "Material Notes” for anchor installation, Yis" Max (CURBS 5' TALL AND LESS ONLY)
o~
g CAST-IN-PLACE & FORMED T631-CM
&
<
= TYPICAL SECTION THRU OPTIONAL ADHESIVE ANCHORAGE HOLE ANCHOR BOLT OPTIONS i o TXDOT_ [ TX0OT Jowe IR o AES
-3 = - F 202
> PARALLEL WINGWALL @5 Optional adhesive anchor may replace castin-place anchor bolts for Type 1 thru Type 4 and Applies o T631LS and T631 traffic rails. ©roor ::EZN: 0 6202'3 S;:} 01:; s ;:;wm -
i on Typical Section Thru Parallel Wingwalls. Reinforcement for optional adhesive anchorage :
£y Use with all curb heights shown matches details shown for Type 1 thru Type 4 and on Typical Section Thru Parallel Wingwalls. ot oy [ sweerno.
= LFK HOUSTON | 47
o




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

Nominal begin MBGF
length of need 47—7 Nominal end of Bridge Rail for payment Nominal end of Bridge Rail for payment ——

25'-0" Nominal Rail Section ~ one 250" W-Beam or two 12'-6" W-Beams (Typ)

RO 31 (@ 31 %@ ERAO)

Nominal begin MBGF length of need

31 (@ 31 »(@

C W-Beam Splice ——( [=— 1 W-Beam Splice

| p&Ma) | (Typ&Max) | (TypaMax) | (Typ&Max | | [ypsMa0 | (ypamay |
S | ! W o s w | s w
| FEw T @ | \ \ \ ‘ \ \ ey T {Tyo) T om T om
<  First Guardrail Post | || W-Beam ® | ~ | JRailPost =~ | ® ® [+ RailPost -} | | © First Guardrail Post ~ —=]
o
§ é | Variable | % | Min | %" | | | Min %" in_, %" | | | Variable | ‘ |
2 = | (Typ) | || (Tve) | (Typ) | (Typ) | | (Typ) | (Typ) (Typ) | (Typ) | | | (Typ) | | |
-
H 83 o L -y - a 'ﬁ‘ M 8 £ - L I o
f25] == ’7;‘777“ﬁ77;77;ﬁ. = — = E == %77*L777k777“+17 o
5 =0 = == : : : 5
£eg | \ g \ | \ \ \ \ | |
832 TE
¥ &
Qg
gs S imi
£z g S| Construction Joint Limits
2EL = Controlled Joint of Abut
F3:27 Limits or Controlled Joint Wingwall
283 of Abut
§ § B L Wingwall
58
< T TZr T vorsidarrn ivvw
N 2 | =
L
1.
2Eof MBGF post with blockout AT BENTS WITHOUT AT BENTS WITH MBGF post with blockout
538 as required for guardrail. AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS AT ABUTMENTS as required for guardrail.
53 - -
oy
iea ROADWAY ELEVATION OF RAIL
52 (1) 9" Min, 5-9" Max
25 S Showing without overlay.
528 (2D Maintain 3-1 %" Rail Post spacing wherever possible for use with nominal 25-0°
-5 or 126" W-Beam sections. Symmelry of post spacing on both sides and along
& g § the structure is not necessary.
8z @
223 (3) Increase 2" for structures with overlay.
H
g8 (@) Tighten the first hex nut by hand uniil the top and bottom edges of the W-Beam
s 8 engage the Backer Plate (Backer Plate should be snug against the post). Then
88D fighten hex nut one revolution with wrench and secure with the second hex nut.
§2R
55 m (B)PL %x1 %x1 %with % Dia Hole centered in PL (ASTM A36). Square Guardrall
22 Q) ~ %e"Diax2 %" hex head Washer (FWR01).
8o be 10" 10"
209 \‘m (QAnSeTr"e"gAufaO]w"a’sE‘:fgfa’ Backer PL -t (8) The post nearest 10.a slab joint or end of structure may be shifted up to 9" in
@ é 5| FWC08a and one regular order to satisfy the minimum offset dimension. Drill a new o %" Dia hole on the
feza lock washer placed under (= Nominal Face of Rail Ile——— 0 %" Diax2 %" hex head bolt (ASTM A307 or FBX08a) (== Nominal Face of Rail °e:“e"'"ef of ‘;‘/'bea'“"’lf 5"'(,’%" |P°5’I- lpa,!’" /{‘I‘I"emw"“ two coats of Z"‘f’""" n
EE . two hex nuts (ASTM A563 ot with one regular washer or FWC08a and one regular lock paint conforming to the ltem "Galvanizing". All other posts must remain on the
385y or FNX08a). 1% W-Beam washer placed under two hex nuts (ASTM A563 or FNX08a). typical spacing.
8
2EEZ — r 1 %" Dia formed holes for %" Dia heavy hex head anchor bolt (ASTM F3125
2 — Gr A325 or A449) or threaded rod (ATSM A193 Gr B7 or F1554 Gr 105) with one
3 — hardened steel washer (ASTM F436) and one regular lock washer placed under
X . BackerPL —— E— heavy hex nut (ASTM A563). One additional heavy hex nut must be furnished and
e o e tack welded for each threaded rod. See "Cast-In-Place & Formed Hole Anchor
S Backer PL 2 2 Bolt Options".
O Y] [ PR BT _ B
8l - wowx1 w T|E = k] !
- g N 3 1 %" Dia heavy hex head anchor bolt (ASTM F3125 Gr A325 or A449) or threaded
g hex head bolt @ © \® 8 rod (ATSM A193 Gr BY or F1554 Gr 105) with one hardened steel washer (ASTM
&l (ASTM A307 or F436) and one regular lock washer placed under heavy hex nut (ASTM A563). One
H FBX14a) with — — = - — |7 8|~ | I 5 additional heavy hex nut must be furnished and tack welded for each threaded
.= oAr\\gThaxAnslgs @ & iy rod. See "Cast-In-Place & Formed Hole Anchor Bolt Options”,
2 il yieypidal @) & S % Diax1 %" hex head bolt (ASTM A307 or
2 g @) : & FBX14a) with one hex nut (ASTM A563 or FNX14a).
£ = &
5 8 & =|e
N © @8
3 < ol
j T < Base PL B '% SHEET 1 OF 2
-8 .
g I . Bridge
) —_— ! g Division
3 ! 1 w\“ £ w\n u“m gl 3 A exas pep of P
2 @ 4_11_,\ R HE L \—@ S:3
8| [T o|® Ly Wl *|8¢
st ol S © TRAFFIC RAIL
'
g8 T
S Washer PL | “— Base PL | Washer PL .
8y a|aw &
2
"=
I 4 |4 % 3 %"
£ TYPE T631
<2
N
=3 RAIL SECTION TRAFFIC SIDE RAIL VIEW RAIL SECTION ON = v T0OT_[oe ABS_Jow TR o AES
RL xDOT September 2019 CONT | secT]| JoB HIGHWAY
o RAIL DETAILS ON BRIDGE SLAB ABUTMENT WINGWALL o evoN 6453 70} 001 }us 287, ETC
i — — T2t Mok 4 or 5 e
u . . Sociions. o 3
= Showing without overlay. ‘Showing without overlay. i N oISt OUNTY ‘ SHEET NO.
EE s W vots. PR rousToN | 48
—




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

250" or 12-6"
woeam spce - e L waeam oo e tess
! (Typ) f (Typ) f (Typ) | Gr A325 or A449) or MBGF AND END TREATMENT NOTES:
4 %" (Typ) o threaded rod (ATSM A193 This traffic railing must be anchored by metal beam guard
‘ % x2 %" Slotted ‘ Gr B7 or F1554 Gr 105) Ele fence (MBGF) and guard fence end treatments, Determine MBGF
‘ ‘ Holes (Typ) ‘ with one hardened steel = :cm length of need in accordance with the Roadway Design Manual,
c washer (ASTM F436) and NI unless otherwise specified. The minimum MBGF length of need
o' = } } } } } 4‘» } one regular lock washer £ required for anchoring the railing is 25" of MBGF plus the
M = = ) e = placed under heavy hex Lnd appropriate end treatment installed tangent to the primary roadway.
ol — s — — — — — — — -5 — — — - — & — — — — — — = H nut (ASTM A563). One
~
ot = = i F = = additional heavy hex nut CONSTRUCTION NOTES:
R f f | | f + must be furnished and Face of rail post must be plumb unless otherwise approved by
z k4 - tack welded for each ‘ ‘ 3 @ the Engineer. Post must be perpendicular to adjacent roadway
L threaded rod. £ grade. Use epoxy mortar under post base plates if gaps larger
jie W-BEAM ELEVATION 8 pce Holes Typ) ! [ than i i
§§ A n Fully anchored guardrail must be attached to each end of rail.
B A metal beam guard fence transition is not used with this rail.
3;-— o Tack At the Contractor's option anchor bolts may be an adhesive
= 12 Weld Flush or anchor system. See "Material Notes".
53 Z 4 Y% 6" Max Test adhesive anchors in accordance with Item 450.3.3, “Tests".
5 ﬁ 8 2" 2" Test 3 anchors per 100 anchors installed. Perform corrective
2 52 = i CAST-IN-PLACE & FORMED mtiasuref( ':o provildeda:!e?\ralg caRpacilly gany of ;he (e‘slsﬁdo
= not meet the required test load. Repair damage from testing
:EE | \eBoam Solce | HOLE ANCHOR BOLT OPTIONS as directed.
B P | ‘ It is recommended to show a Rail Layout with rail posts and
Ezg ‘ | W-beam splices. Fabricator must submit erection drawings to
23% the Engineer for approval.
£5 93 Traffic Direction Round or chamfer exposed edges of rail post and backer plate
>8 3 o M
EEx —— " " ‘. to approximately Yie" by grinding.
28 8~ %"Diax1 %" bution (9) see "Rall Details On Bridge Slab" and/or *Rall Section On Shop drawings are not required for this ral.
gg é head splice bolts (ASTM A307) Abutment Wingwall". MATERIAL NOTES
£§20 or with a double recessed hex o . . ) :
§ _g g nut (ASTM A563 or FBBO1). See "Material Notes" for anchor bolt information. Galvanize all steel components.
SEQ an Anchor bolts for base plate must be %" Dia ASTM F3125
“88| D) e % g ASTM A1011 O or SS Gr 33, Gr A325 or A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105
558 W-BEAM SPLICE ELEVATION or Al or S8 Gr 33 (11 Gage acceptable)). threaded rods with one tack welded heavy hex nut each) with one
25, Used f ith ! hardened steel washer (ASTM F436) and one regular lock washer
§§ z 8" @ sed for structures with overlay. placed under each heavy hex nut. Nuts must conform to ASTM
£ N A563 requirements.
g7
B34 o o (13) Used for structures without overlay. Optional adhesive anchorage system must be %" Dia ASTM A193
Fo@ [ 5 " " Gr B7 or F1554 Gr 105 fully threaded rods with one hardened
£= “\ Base Pl g X 0x8 ‘ At the nominal end of the bridge rail for payment, one 94 % steel washer (ASTM F436) and one regular lock washer placed
25§ ‘h E)r A572 Gr 50)r — L s3xs7 v or 6-3 de:Ibgam sec\l[on :s permmed':‘n C;\Taeé‘; achieve the under each heavy hex nut. Nuts must conform to ASTM A563
5 | g UAST’\; o0 o required W-Beam splice location on the . requirements. Embed fully threaded rod into slab and/or abutment
3 3 “ | ¢ ‘J wingwall using a Type Ill, Class C, D, E, or F anchor adhesive.
!; E g i Minimum adhesive anchor embedment depth is 4 %". Anchor
S e ‘h Y ‘ adhesive chosen must be able to achieve a nominal bond strength
sl 8 R in tension of a single anchor, Na, of 8 kips (edge distance must
359 ~ ‘ be accounted for). Submit signed and sealed calculations or the
£z B — —71 2 %" manufacturer’s published literature showing the proposed anchor
2 adhesive's ability to develop this load to the Engineer for approval
2 §,¢ %" Dia Holes . ES R M % prior to use. Anchqr installation, Inc]udlng hole sluze,}:‘lrilll‘r.\g, and
283 front flange & clean out, must be in accordance with ltem 450, “Railing.
A only. - W-beam must meet the requirements of ltem 540, "Metal Beam
£a¢ %R Guard Fence" except as modified in the plans. The Contractor
Lefd & may furnish rail elements of 250" or 126" (Nominal) lengths and
usgoe ~ — % asingle rail element of 9'-4 %" or 6-3" (Nominal) length.
ER N W-Beam must have slotted holes at 3'-1 %"
928> © Some part numbers from the "Task Force 13" Guide to
2 EE Y X Standardized Highway Barrier Hardware have been furnished
o — 1 - for quick reference.
§ %" Dia Holes J Hhrxan BackerPL (1) GENERAL NOTES:
H o _ _ L front flange Slotted Holes acker This railing has been successfully evaluated by full-scale
S only. crash test to meet MASH TL-3 criteria. This railing can be used
©] for speeds of 50 mph and greater.
e 5 ‘ . This rail is designed to deflect approximately 4' to 46" as it
g z w contains and redirects the errant vehicle. This rail may not be
T installed on top of or behind curbs that project above finished
2 Ml w - — W —_ g — — grade, on bridges with expansion joints providing more than 5"
£ \h - movement, on retaining walls, or on grade separations and
] I || interchanges.
‘ Repairs to impact-damaged post and base plate unit are not
@ i & % ~ permitied. Replace all impact-damaged posts with a new post
- \h [-—s3x5.7 ‘o and base plate unit.
é I (ASTM-A992) bL%x6 %xB | Average weight of ralling with no overlay: 20 pif total.
X I (ASTM A36) . ‘ ‘
' = ‘\‘ X SHEET 2 OF 2
g ks [ T T L ‘ _d__ 1 o Bridge
i I o o e | = Division
2 ‘\‘ 4} L Texas Department of Transportation Standard
o)
H [ < | | ) .
> S " Di :
. ! > ‘ ‘ i e K s TRAFFIC RAIL
g = ! < oles I °
0
< 8 \V \‘\ Y | | ]
Y — - — — — —1
SE I o ©
& i \
3 | \ % - i
2 I ! \ %" Dia = |
8 L i L Holes -
§§ T T JBasePL %x8x8 vl . L1 - TYPE T631
Sy (ASTM A529 Gr 55 B " " - - - - -
34 | | or AS72 Gr 50). ELEVATION e ow TOOT [oc AES Jow JTR  |ow AES
o _— ©n0OT  September 2019 cont [s=a1 08 | HGHWAY
. REVISIONS 6453| 70 001 |US 287, ETC|
i gy POST ELEVATION WASHER PLATE DETAIL BACKER PLATE S ‘ e ‘ [ sereo
z Socions, )
=2 ca25e5 s Nos. FK rousTon 49




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
Nominal begin MBGF

length of need 4—T—7 Nominal end of Bridge Rail for payment

25'-0" Nominal Rail Section ~ one 25'-0" W-Beam or two 12'-6" W-Beams (Typ)

63 (2)

A O)

\
| | W-Beam Splice ——( ‘ k

Nominal end of Bridge Rail for payment

s @ ‘

—=—— Nominal begin MBGF length of need

t | | b | W-Beam Splice

(Typ & Max) ‘ (Typ & Max) ‘ ‘ ‘ (Typ & Max) ‘ = P
g 3 % 3-1 %" \‘ % 6-3" 31 % | 31 % ,
o G (Typ) | ‘ ‘ ‘ ‘ (Typ) (Typ) GG R I
3 b Frstouaaipost || \ apost ———— \ \ . | | oot
| 1 First Guardrail Post ‘ C W-Beam ——— || Rail Post T Rail Post 1 _ First Guardrail Post
1
= | Variable | % | % | | Min % Min . %" | | Variable | | |

o e
g (Typ) | (Typ) | (Typ) | (Typ) (Typ) | (Typ) | | (Typ) | | |
g o T 8 ; g ==t ‘
[ T =
;

off the bridge. CRT post as part
of a guardrail end treatment may
satisfy this requirement.

Y6 %" hex head

0 %s"Diax2 Y L
bolt (ASTM A307 or FBX08a) 1-0

Limits
of Abut
[} Wingwall
771
Install @ minimum of 2 CRT
posts with blockouts immediately AT ABUTMENTS

with one regular washer or
FWCO08a and one regular
lock washer placed under

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

TXDOT assumes no responsiblity for the conversion of this standard to other formats or for incorrect results or damages resulting from Its use.

&
H two hex nuts (ASTM AS63 e
3 or FNX08a). 1%
2
g
Backer PL 3
acker ©
Il L
o%ooaxt % |3
hex head bolt 8

(ASTM A307 or

FBX14a) with
one hex nut

(ASTM AS63 or

FNX14a).

= Nominal Face of Rail

Backer PL

Construction Joint
or Controlled Joint

AT BENTS WITHOUT
SLAB EXP JOINTS

AT BENTS WITH
SLAB EXP JOINTS

L.l |
Limits [ I
of Abut % L |
Wingwall

AT ABUTMENTS

ROADWAY ELEVATION OF RAIL

Showing without overlay.

%r

‘ f=——— %" Diax2 %" hex head bolt (ASTM A307 or FBX08a)
| with one regular washer or FWC08a and one regular lock
‘ washer placed under two hex nuts (ASTM A563 or FNX08a).

1 %" Bolt

2.7 @‘

Backer PL

T

C %"Diax1 %" hexhead bolt (ASTM A307 or
FBX14a) with one hex nut (ASTM A563 or FNX14a).

Base PL

Washer PL ‘

T: \LFKDOM\Maint Contracts\0_RMC - Routine Maintenance Controcts\FY24 P1ans\6453-70-001 Houston MBGF\RMC 6390-96-001 Houston MBGF \DGN\br i

6" Min

Slab

-

Qi

“— Base PL

RAIL SECTION
RAIL DETAILS ON BRIDGE SLAB

4®
""T"

‘ LWasher PL

&

TRAFFIC SIDE RAIL VIEW

DATE: 9/11/2023 8:49:26 AM

FILE:

Showing without overlay.

1-3"
Backer Plate

Bolt

j
[
|

‘ Projection

Embed
A

= Nominal Face of Rail

1%

2.7 (@)

2-10"

3 %

&l wr

RAIL SECTION ON
ABUTMENT WINGWALL

Showing without overlay.

Install a minimum of 2 CRT
posts with blockouts immediately
off the bridge. CRT post as part
of a guardrail end treatment may
satisfy this requirement.

@ 9" Min, 59" Max

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

@ Increase 2" for structures with overlay.

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

(OPL %x1 %x1 Fwith % Dia Hole centered In PL (ASTM A36). Square Guarrall
Washer (FWRO01).

@ The post nearest to a slab joint or end of structure may be shifted up to 9" in
order to satisfy the minimum offset dimension. Drill a new %" Dia hole on the
centerline of W-beam for shifted post. Paint hole with two coats of zinc-rich
paint conforming to the Item "Galvanizing". All other posts must remain on the
typical spacing.

%" Dia formed holes for %" Dia heavy hex head anchor bolt (ASTM F3125
Gr A325 or A449) or threaded rod (ATSM A193 Gr B7 or F1554 Gr 105) with one
hardened steel washer (ASTM F436) and one regular lock washer placed under
heavy hex nut (ASTM A563). One additional heavy hex nut must be furnished and
tack welded for each threaded rod. See "Cast-In-Place & Formed Hole Anchor
Bolt Options".

%" Dia heavy hex head anchor bolt (ASTM F3125 Gr A325 or A449) or threaded
rod (ATSM A193 Gr B7 or F1554 Gr 105) with one hardened steel washer (ASTM
F436) and one regular lock washer placed under heavy hex nut (ASTM A563). One
additional heavy hex nut must be furnished and tack welded for each threaded
rod. See "Cast-In-Place & Formed Hole Anchor Bolt Options".

The use of this railing is restricted
to speeds of 45 mph or less.

SHEET 1 OF 2
g “ Bridge
Dlvlflon
I Texas Department of Transportation Standard

TRAFFIC RAIL

TYPE T631LS

e o TXOOT _[oc ABS  [ow JTR o AES
(©m0OT  September 2019 conT | secr| 108 | HiGHWAY
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DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2
. 250" or 12-6"

~ W-Beam Splice J
|

] MBGF AND END TREATMENT NOTES:
L - W-Beam Splice | %" Dia heavy hex head “This traffic railing must be anchored by metal beam guard
) anchor bolt (ASTM F3125 fence (MBGF) and/or guard fence end treatments. Determine
(Typ) f (Typ) f (Typ) ! Gr A325 or Ad49) or MBGF length of need in accordance with the Roadway Design
‘ 4 %" (Typ) o threaded rod (ATSM A193 Manual, unless otherwise specified. The minimum MBGF

Gr B7 or F1554 Gr 105) length of need required for anchoring the railing is: SGT; or
(Typ) with one hardened steel DAT plus 12.5' of MBGF, as applicable. Provide CRT posts as
washer (ASTM F436) and shown in “Roadway Elevation of Rail.” The SGT and DAT plus
—F one regular lock washer 12.5' MBGF must be installed tangent to primary roadway.
placed under heavy hex
nut (ASTM A563). One CONSTRUCTION NOTES:
additional heavy hex nut Face of rall post must be plumb unless otherwise approved by
L must be furnished and |‘ |‘ @ the Engineer. Post must be perpendicular to adjacent roadway

31 %" 31 %" 31 B

I

‘ %" x2 %" Slotted
‘ ‘ Holes (Typ)
T
I

1 %" Min
Thrd Lgth

\
b
\
\
\
\
\
\
\
i
\
\
\
\
\
\
\
\
\
\
\
O O
i
|

tack welded for each grade. Use epoxy mortar under post base plates if gaps larger
threaded rod. i | than  s" exist.
W-BEAM ELEVATION 8 Splice Holes (Typ) Fully anchored guardrail must be attached to each end of rail.
A metal beam guard fence transition is not used with this rail.
Tack :t At the Contractor's option anchor bolts may be an adhesive
12 ¥ Weld anchor system. See "Material Notes".
— o Test adhesive anchors in accordance with Item 450.3.3, “Tests”.
A " Max Test 3 anchors per 100 anchors installed. Perform corrective
> | ] measures to provide adequate capacity if any of the tests do

= i CAST-IN-PLACE & FORMED not meet the required test load. Repair damage from testing
\

Embed

Flush or

HOLE ANCHOR BOLT OPTIONS as dirocted.

[ W-Beam Splice It is recommended to show a Rail Layout with rail posts and

| W-beam splices. Fabricator must submit erection drawings to
the Engineer for approval.
Round o chamfer exposed edges of rail post and backer plate
oot to approximately 6" by grinding.
% D " ﬁTramo Direction Shop drawings are not required for this rail.
B e e (9) see "Rall Details On Bridge Slaty andlor "Rail Soction On MATERIAL NOTES:
or with a double recessed hex Abutment Wingwall”. Galvanize all steel components.

nut (ASTM A563 or FBBO1). N . N Anchor bolts for base %" i
g " plate must be 4" Dia ASTM F3125
(19 oo taria ot for snor o inormatn. Gr A325 or A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105
\an threaded rods with one tack welded heavy hex nut each) with one
W-BEAM SPLICE ELEVATION Dsciermn #1313 T ons csorss ors, Parones eetwasher (STHFF-458) s on regutr ook wacher
9 P g placed under each heavy hex nut. Nuts must conform to
ASTM A563 requirements.
Optional adhesive anchorage system must be %" Dia ASTM A193
4" 4" i Gr B7 or F1554 Gr 105 fully threaded rods with one hardened
(8 sed for snctures without veray. steel washer (ASTM F436) and one regular lock washer placed
Yn under each heavy hex nut. Nuts must conform to ASTM A563
Ls3x57 % &) Attne "Svml')"ez'rﬁ"s‘lga;':‘el::g?;"’gyfg e, e e % requirements. Embed fully threaded rod into slab and/or abutment
(ASTM A992) ecuired W-Beam sploe loaaton on the MEGE. wingwall using @ Type Ill, Class C, D, E, or F anchor adhesive.
! Minimum adhesive anchor embedment depth is 4 %". Anchor
adhesive chosen must be able to achieve a nominal bond strength
in tension of a single anchor, Na, of 8 kips (edge distance must
be accounted for). Submit signed and sealed calculations or the
manufacturer’s published literature showing the proposed anchor
2 % adhesive's ability to develop this load to the Engineer for approval
prior to use. Anchor installation, including hole size, dnlllng, and
. 1 clean out, must be in accordance with Item 450, “Railin,
& %_ % W-beam must meet the requirements of ltem 540, "Metal Beam
« Guard Fence" except as modified in the plans. The Contractor
may furnish rail elements of 250" or 12*-6" (Nominal) lengths and
@ asingle rail element of 9'-4 %" or 6-3" (Nominal) length.
W-Beam must have slotted holes at 3'-1
Some part numbers from the "Task Force 13" Guide to
.y Standardized Highway Barrier Hardware have been furnished
for quick reference.

GENERAL NOTES:

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

‘ This rail is designed to deflect approximately 2' to 2-6" as it
‘ ‘ - contains and redirects the errant vehicle. This rail may not be

Houston MBGF\DGN\bridge\RL-T631LS-23. don

(12) Used for structures with overlay.

l BasePL %x8x8
(ASTM A529 Gr 55
I or A572 Gr 50).

2%

e b

%" Dia Holes )
front flange
only.

3

2 %

The use of this standard is governed by the "Texas Engineering Practice Act”. No warranty of any kind is made by TxDOT for any purpose whatsoever.
6 %

TXDOT assumes no responsibility for the conversion of this standard to other formats o for incorrect resils o damages resulting from its use.

DISCLAIMER:

%’ Dia Holes ~ Hxan
front flange Slotted Holes
only.

Backer PL 0

2-10"

‘\ — installed on top of or behind curbs that project above finished
_ grade, on bridges with expansion joints providing more than 5"

It w H— W — ] — — movement, on retaining walls, or on grade separations and

[l - interchanges.

w \ \ Repairs to impact-damaged post and base plate unit are not

permitied. Replace all impact-damaged posts with a new post

“‘ & %" and base plate unit.

I f—s3x ‘ ‘ Average weight of railing with no overlay: 13 plf total.

Il (ASTM A992) PL %x6 %x8

i (ASTM A36)

6 %"

SHEET 2 OF 2

1%

16 %"

‘ ®
B Bridg
,,,Té,,,,, 5 ot Sraee,

I Texas Department of Transportation Standard

Il
~ %" Dia |
Holes I

Il

6 %"
4 U

TRAFFIC RAIL

6 %"

1Y

> ! I ! W Dla | !
L L L Holes
| I L }-BasePL %x8x8

- TYPE T631LS

I T T (ASTM A529 Gr 55 ‘ 1] 6 [ = ow TX00T_[owc ABS_[ow IR o ABS

or A572 Gr 50). — ' ELEVATION

T: \LFKDOM\Maint Contracts\0_RMC - Routine Maintenance Contracts\FY24 Pl1ons\6453-70-001 Houston MBGF\RMC 6330-96-001!
‘ !
I
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x
5 . -
2 =
k=]
§§ |r§ ¢ for horizontal Ena of GENERAL NOTES
=2 3l= Front Slope cleoronce protection Bridge Roil R
=2 25 Break \ (See General Notes 4,5 & 6) |/ 1. For more detail: See MBGF, SGT, and MBGF Transition standard sheets.
“g ‘:‘:En¥ ] 1 1 7 2. Quantities of metal beam guard fence (MBGF) ot individual bridge ends
go . | ! i ] B__ A A A ARARAER ore shown elsewhere in plons.
22 3 1 | I s N . .
= o * 'SGT (25:1 Straight T ) MBGF Tronsition 3. Use average daily troffic (ADT) for the current yeor to determine MBGF
z3 3 F 50 SGT (25:1 Straig oper ! length of need in accordonce with the Roadway Design Manual unless otherwise
8 2 (See note 1) (See note 9) specified. Where significant traffic volume growth is anticipated on low
8 § v volume (0-750 ADT) highways, use length determinations for the higher volume
- - ~ MBCF length of need (L) category.
gg & 3 4. MBCGF may not be required to shield departure end of bridge unless other
-a § § egin or end obstacles within the horizontal clearaonce |imits or oppasing traffic indicate
=85 2 8 structure a MBGF consideration.
o
gt’ 3 [ MBGF length of need (L) N 5. Terminal onchor sections (TAS) are only for downstream end anchorage use,
}5 T | outside the horizontal clearance orea of opposing traffic
w5
~% 2 5 B . . Tti 6. Direct connection of MBGF {at 6'-3" post spacing without transition) to
95 & 2 50 °' (25:1 Straight Toper) L MBGF_(6"- 3" Spacing) , MBCF Tronsition concrete rail are only for downstream rail connections outside the horizontal
8 N
;g z 3 (See note 1) | | (See note 9 clearance area of opposing traffic. (See Detail A)
w c
22 § 2 7 B B L] L} ] L] L] L] L] L] L] L] L] L] L] L] ] 8§ FEegd Hi—l—' 7. The crown shall be widened to accommodate MBGF. Typically the "front slope”
= - —— Ll § breok should be 2°- 0" from the bock of the MBGF post. This opplies to new
35 5 \ Front Slope |\ construction on new alignment or where existing roadway cross section is
e 9|+ Break to be widened to increase roadway width. This does not apply to rehab-
z 23 o End of ilitaotion work where existing roadway crown width is to be retained
§§ 2 % < Note: s be seq TWO LANE (RURAL) HIGHWAYS Bridge Rail (See Typical Cross Section of MBGF).
i rall taper may be decreased or
>3 35 cl° eliminoted. (See 55' stondord sheets) 8. For restrictive bridge widths: The MBGF should be proper |y transitioned
Qg < ~ - from the existing bridge rail to the adjoining MBGF (See MBGF Transition
- 4 9|, Stondards). Metal beam guord fence ot these bridge location(s) shall be
w89 End of %le flored ot the rote of 25:1 or flatter, ond be of the length necessory to
<Z 8 Bridge Rail 5| locate the terminal end at the 2 f+. moximum® offset from the shoulder edge.
Lo = Front Slope 2 3
2e : \\| Break -\ ~ 9. Tronsition length aond post spacing will vary depending on the traonsition type.
So H Transition type will be shown elsewhere in the plans.
= \ [l [l m:a]
£3 ¢ Mn AAAAR 8 @ B8 8 B A A A A B § B B B 8 i i 4 1
0i O 1 T
gi E MBGF Transition ~ MBGF {6'- 3" Spacing) | 50° SGT (25:1 Straight Taper) g
EE g (See note 91 (See note 1) £
3
28 2
W o
I MBGF _length of need (L) DIRECTION OF
25 NS £ngth of fe - Begin WBGF ADJACENT TRAFFIC
ia g - B Paymen\ -
rE S (Two or more lanes s
!§ 2 Begin or end in each direction) g RECR S il __l
) structure - 2
:: @ - « (See note 7) |
a8 3 \_T.A.S. Option & 25' MBGF flore at 25:1 see MBGF standard
Sz 2 t T Eront S'We\ for post types. CONCRETE
S‘; 5 -3" Spocing N | 25' Terminal Anchor, 8 RATL
3F a SEN MBGF length of need (L) | Section (T.A.S.) 3 Z
S« / s [
s N N
-2z U LI g L] ] T T T — [ Edge of shoulder f Z
5§ A KA T or widened crown. Terminal Connector
=1 + =
zZn : 2'-0" Buried
20 Cneck for horizontal : \
oE :-8. Clecronce protection gggn%;:age?;;?oi) ;ron; Slope Anchor Offsef TYPICAL CROSS SECTION
w2 t| tsee Generol Notes 4,5 & &) real AT MBGF DETAIL A
8 = MULTILANE UNDIVIDED (RURAL) HIGHWAYS 2L Al roil stements sholl
Es2 & gle be lapped in the direction
204 g T8 of adjacent traffic.
<0 X |«
275 © « Front Slope End of
98 f © Break Bridge Rail I//
SEE =
e 8 -~
2 oL f ! i £ 8 8 | | | | | B ] | | | | | | B B B B8 8 AAAM n\nﬂ—l—\
L T >
2 g§ 50' SGT (25:1 Straight Toper) | MBGF_(6'- 3" Spocing) g |, MBGF Tronsition
3 ';_g (See note 1) T T (See note 9)
g I ONLY FOR USE I[N MAINTENANCE REPAIRS.
' MBCF _length of need (L) P
z 3 - = & Desi
i 4 Division
<Q 3 ONE WAY TRAFFIC Begin or end I Texas Department of Transportation Standard
A 8 (Any number of lanes) o ¢ need (L structure
% @ - length of n
58 v BRIDGE END DETAILS
x
of Ly — -
28 % o ot s seoa e o e, W et (28" METAL BEAM GUARD FENCE
o -
gr v3 | | | e rore 1 [ erore APPLICATIONS TO RIGID RAILS)
L) >5 T T
= ] L] L] L] ] L} ] ] ] L} ] ] g 8 0 UHEUHEEE
Z I —— '] ] L) L) NS
M=
82 : / AN BED(28)-19
N 2% . .
E; 13 Front Slope End of Bridge Rail FiLE: Dedz81o. dgn R L o
B é g ONE WAY TRAFFIC Breok (©7TxDOT NOVEMBER 2019 cont [sect] Jon | HIGHNAY
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0 .
a %
33 - Check for horizontal Br 1 aee Fai1 GENERAL NOTES
52 e Front Slope cleorance protection
E% 'gg;v Breok _\ (See General Notes 4,5 & 6) |/ 1. For more detail: See GF(31), SGT( )31, GF(31)TR, and GF (31)TL2 standard sheets.
gt ~ 1 0 1 7 2. Quantities of metal beam guard fence (MBGF) ot individual bridge ends
o . v 8 ] [ 8 8 8 88 8 gRARARA ore as shown in the plans.
<
i"_: § ' SGT (25:1 Stragignt Tgper) | 25" MBGF | MBGF_Transition 3. Use averaoge daily traffic (ADT) for the current year to determine MBGF
¥ 3 T T length of need in accordonce with the Roadway Design Manual unless otherwise
14 2 (See note 1) (See note 10) (See note 91 specified. Where significant traffic volume growth is anticipated on low
5. i volume (0-750 ADT) highways, use length determinations for the higher volume
2, & MBGF length of need (L)
-8 o - category.
ﬁg % § SGT plus 25' MBGF plus MBGF Transition is 4. MBGF moy not be required to shield departure end of bridge unless other
- 2 S the minimum length of need (L) required. . obstacles within the horizontal clearaonce |imits or oppasing traffic indicate
35 2 S - Begin or Snd a MBGF consideration.
o g « | MBGF length of need (L) structure
g: N N S. Downstream anchor terminals (DAT) ore only for downstream end anchoroge use,
2 T | outside the horizontal cleorance orea of opposing traffic.
2% 5
28 5 5 } . .
. N . " . MBGF Tronsiti 6. Direct connection of MBGF to concrete rails are only for downstreom rail
25 & 2 I SGT_(25:1 Stroight Toper) ) MBOF_(6'- 3" Spocing) (See Note 10) N—t (ettion connections outside the horizontal clearonce orea of opposing traffic.
Ig Z § | | (See note 1) | (See note 9 (This requires a minimum of three standard |ine posts plus the DAT terminal,
z v T T See Detail A)
e ~ T T T T T T T T T T T T 38 T T T T T 8 8 8 868890 ui—'—r
s § — D=7 L] Ll § 7. The crown shall be widened to accommodate MBGF. Typ-col ly the "front slope”
Sy § oz N Front Slope N\ breck shoyld be 2’- 0" from the back of the MBCF post. This applies to new
Fail 5! 3 v 0 Breok construction on new ol-qnmen? or where ex-sf-no roadway cross section is
§5 2 b 5’ TWO LANE (RURAL) HIGHNAYS End of fo_be widened to increose rogdway width. This does not opply to rehab-
ta 2 O>a Note: Bridge Rail ilitotion work where existing roadway crown width is to be retained
§§ - ~ SGT rail taper may be decreased or (See Typical Cross Section at MBGF).
<3 eliminated, (See SGT standard sheets)
Qé < 8. For restrictive br-dqg widths: The MBGF should be properly transitioned
- K from the existing bridge rail to the adjoining MBGF (See MBGF Transition
58 o End of front SI |0 Standards). Metal beam guard fence at these bridge location(s) shall be
<% 8 Bridge Roil "°Br kope 3leg flared at the rate of 25:1 or flatter, ond be of the length necessary to
8o A eol \ c|5. locate the termingl end at the 2 ft, "moximum” offset from the shoulder edge
22 o|> & in the opproach direction.
o ¢ N\ s
o N\ [] 2 a =] P . . N P
z q A I} 9. Tronsition length and post spacing will vary depending on the transition type.
ig S £36868 8 8 8 8 8 9 8 3 8§ 8 ¢ # 8 ¢ 8 4 4 o Tronsition type will be shown elsewhere in the plons.
cC+ @ P
g: = MBGF Tronsition ~ MBGF (6°- 3" Spacing) (See Note 10 | SGT (25:1 Straight Taper) § 10. A minimum 25" length of MBGF will be required.
Eé § (See note 9) T (See note 1) §
2. 3 -
:g 2 s MEGF_length of need ) - | MBCF Trans (Non-Sym) payment
27' é -~ kN |
e S (Two or more lanes g Non-Symmetrical
2 ¢ e Begin or end in each direction) 3 L Tronsition Rail |
25 - structure - 2 .
zg ¢ - | 12'-6'", 2'- 6"
g* 2 | Var | !
828 * TePmt ] 1 | A I
o erminol . - F - =
§F a % See GF (311DAT for minimum MBGF required. 3 2'- 0" Typ. + "
23 & S (See note 7) :
s J T 13 Front slope Seem(rJ_F g's), i#gr;gord
% A - AN breagk ypes.
IR 71 N N
88 8|  cneck for norizontal Downstream Bridge Front Slope !
"8 * clearance protection End (See Detail A) Break MULTILANE UNDIVIDED (RURAL) HIGHWAYS [N
o 5| (See General Notes 4,5 & 6) -
5§ S o ggge ggnggog;g% Direction of Traffic
“ 8 wi .
52 9
4 Not
8 Front Slope End of TYPICAL CROSS SECTION 317 rol1 elenents snot
g 2 Br Rai | /AL LTSS oL e be Iapped in the direction
§= c Breok idge Rai |// AT MBGF of adjacent traffic.
[e===__1 L
2 | ! i £ 8 A ] 8 8 8 8 8 8 8 8 8 8 8 8 B8 8 8 8 B RARAA n5—|—|
¢ 28 [ i NBGF Tronsition DETAIL A
£ 8 | SGT (251 Straight Taper) ! MBGF (6" - 3" Spacing) (See Note 10) A ! Showing Downstream Roi| At tachment
§ ‘62 ISee note 1) (See note 9)
s
' MBCF _length of need (L) P
H ¢ Desi
d £ one war TharrIC Begin or end y 4 Standara
c Texas Department of Transportation tandare
% 8 | tany numoer of Ianes) structure P P
§ o - L MBGF_length of need (L) e
sc
oo, | BRIDGE END DETAILS
=] - T ey
mno : oo i MBGF Transition
20 §§ | SGT (25 u(;;rc:g:* I'I;ooer) | MBGF (6"~ 3' Spocing (See Note 10) (METAL BEAM GUARD FENCE
3t b8 | | || secnote APPLICATIONS TO RIGID RAILS)
T T
nz b ; T T T T T T ) T T T T T T T § 6 8 0 808888 u \\ BED 14
o - -
88 |o%
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r 31 5% Exist Bridge Thrie-Beam Boois (3)
3 3" Anchor Plate Terminal . Y
! ! Anchor Plate (opposite Connector 18 % 8" 10"
(as shown) hand)
Brace PL % ~ _ | g:g;’bf;:a‘e L=
[Crsom T A T IR
| | 2

) ~< 5 Approach | | Thrie-Beam = -
pal \ b (typ) ———= h Typ ——
@ [ _J .

5 o % L e e e

g o ™ = &

5N % | w© -

£4 1 I | | Anchor Plate Anchor Plate .

o 5 & (opposite (as shown) & o

829 ‘ Anchor Plate ‘J I I hand) Tl

£ f

2§ PL % ‘ Assembly ‘ ‘ ‘ ) it : © o E I

zo'C " " ERA xisting 5 1 .

L il i o A LOCATION DETAILS T202 Rail 1 ! oy ' E’slse‘;"g

532 Q

] Parapet ——=1 ! | =

5.3 PLAN ” ' 1 * ' Riding Surface

3£9 —_ , 1 - (Finished Grade)

=31 Y 1

HE 37 %" % 8 %" X : - ! ﬁ\

% 5 = A (4 ==l q

£L5 7 % 10" 8 5% . ' 1 !

284 End of HO) 1 L— Existing !

1% 3 Bridge Rail ——*1 ° Trafii Brace —————L  Wingwall

§5 T Anchor Plate z raffic P

52 . Assembly A 3 Side ——= PL % (Tv0)

$io %" Clip RN o | L% SECTION ROADSIDE ELEVATION

§§c-' oo Ry e, 0 % N Showing completed Anchor Plate assembly and Thrie-Beam

g 2 3 z " " " 1 'm & N installation Terminal Connector not shown for clarity

2E é " b o - -

oe B —

253 2 1 DETAILS OF BOLTS AND HOLES )

F1 2 e e S

o3 Thrie-Beam S 1"x 2

g7 Terminal < o Slotted Hole @

25l Connector ——== L. M= I & 3 S NN

529 el . S

2 X| &| | &

52 Tx| CONSTRUCTION NOTES:

5% § i Il N Field verify dimensions before commencing work and ordering materials.

2 b= = Plugging of newly exposed existing bolt holes is not necessary excent

3¢ 3 PLY— @ as stated here in or otherwise indicated on the plans. This work is

5T ol _ KR considered subsidiary to the pertinent bid items.

Sg Attach the MBGF Transition to the existing parapet using the Anchor

&< - €1 Brace Plate assembly and the Thrie-Beam Terminal Connection. Splice the

B " Dia P Thri Terminal C: ion to the Thrie-Beam with the normal

5 / \ , Holes @ PL% I 12 connection bolts. Refer to Metal Beam Guard Fence Transition

%] %" Clip PL % R and Metal Beam Guard Fence detail sheets for additional details and

25 B information not shown herein.

Tg

2 g MATERIAL NOTES:

S " Fabricate Anchor Plate assembly with steel conforming to either
pef ROADSIDE ELEVATION _ SECTIONA-A__ ASTM A36 or A572 Gr 50. Anchor Plate assembly must be free of
usz burrs, sharp edges and weld splatter. Grind edges and corners to
3 2 id a Ye" flat or radius. Hot-dip galvanize Anchor Plate assembly
833 ANCHOR PLATE DETAILS BRACE PLATE in with item 445, * * Anchor bolts, nuts, and
BEX —_——————————— DETAILS washers must conform to ltem 449, "Anchor Bolts."

Anchor Plate shown is detailed for one end of one side of rail only.
For other side, Anchor Plate must be built opposite hand. GENERAL NOTES:
These details are for retrofitting existing rails only, not new
ion, with a Thrie-Be Terminal Ci i
This sheet is intended as a guide in preparing job-specific details to retrofit existing Shop drawings are not required for this installation.
T202 rails with a Thrie-Beam terminal connector. This sheet may not be used without Payment for materials, fabrication, and installation of this
modification. The details shown may need to be amended if the exact existing conditions assembly are to be included in unit price bid in accordance with
are not covered. In all cases, details and notes not required are to be removed or crossed Item 540 "Mt Bm Gd Fen Trans (Anchor Plate).”
out, "(MOD)" added, and the phrase "(Not to be used as a standard)" removed from the title Estimated weight of a single Anchor Plate assembly, including bolts,
block. This sheet must be signed, sealed, and dated by a registered Professional Engineer. nuts, and washers, but not including the Thrie-Beam Terminal
The effective height of the existing rail (at the Anchor Plate location) above the Connector = 190 Lbs.

finished riding surface, as seen by an errant vehicle, must be between 2'-2" and 2'-4".
Alternate methods of retrofit must be used for effective heights beyond these limits.
Dimensions of existing rail height (traffic side) should be shown. Particular care should
be taken in identifying existing rail conditions and providing for proper Anchorage Plate
and MBGF transition positioning.

@ The Contractor must verify that locations of bolt holes match those in the Thrie-Beam Terminal

Tz \LFKDOM\Maint Controcts\0_RMC - Routine Maintenance Controcts\FY24 Pl1ans\6453-70-001

Connector to be installed in that location prior to fabrication of the Anchor Plate assembly and w
prior to coring bolt holes i the existing T202 parapet. = D
Texas Department of Transportation Standard
@ If the existing holes are aligned as expected, use the indicated existing 1" diameter hole in I exas Department of Transportatiol
Existing 1* the installation of the Anchor Plate assembly and the Thrie-Beam Terminal Connector.
= diameter holes @ If the existing holes are not aligned as expected, holes that cannot be utilized in the installation T202 TRANSITION
= and are within 3" of a new bolt hole must be filled with epoxy grout prior to coring new holes.
- @ RETROFIT GUIDE
é Drill new 1" diameter holes, each with a 2 %" diameter x 1" deep recess, through existing
M EXISTING PARAPET ANCHOR PLATE PLACEMENT ralling parapet. Recesses are only required when pedestrian sidewalks are adjacent to back of
@ —_—_— —_—— rail unless directed otherwise by the Engineer. Holes should be perpendicular to the roadside
Shown after removal of existing face of the parapet. Drill holes and recesses with coring type equipment. Percussion drilling (Not to be used as a standard)
b MBGF Transition connector and is not allowed. Patch spalls, when directed by the Engineer, in accordance with Item 429,
8 prior to coring new bolt holes "Concrete Structure Repair", at the contractor's expense. T202TR
N
= (5) 7 % dlameter ASTM F3125 Gr A325 Hex Head Anchor Bl sach with 2 ~ 1 %" 0.D. washers. e o% 00T o THDOT Jow T4DOT o TXDOT
& INSTALLATION DETAILS Place washer under each head and nut. Provide bolts of sufficient length to extend a minimum of ©T00T _ September 2019 cont |secr on I .
- %" beyond nut. Cut excess bolt length and paint cut surface with zinc-rich paint i directed by the ReviSIoNs 6453]70] 001 |uS 287, ETC
,E i Engineer. oisT counTy [ seeemno.
= LFK HOUSTON 24
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DISCLAIME!

n 3uqr 5 Y
ad Exist Bridge Thrie-Beam ¢
3" 2-7" 3" Anchor Plate Terminal Bolts @
1 - fnchr?r Pla)le Connector 18 %" 8 10"
(as shown
c ‘ Brace PL % ‘ ﬁnchorbli’lale
- _ - ssembly
3 PL % (Typ) ( 20 b —

ol ! ! N

- \ R Approach | | Thrie-Beam [ i —

3 e T ——= | Typ o
5 9 % : el el g
HEN e N —
z % ‘ © 1
S35 4 ‘ | Anchor Plate Anchor Plate 8 S
2 & T T ‘ (opposite (as shown) = '
gL Anchor Plate J hand) ¥
SE v, Assembly ~ —_—h— - — —
5 e ! 11 ! 1" ! 5% ! 10 % gl * ,

o " " " 0 U ' <

5< = -+ — - - LOCATION DETAILS . b REE '
) it X oo &
52 1 L Existing 2= Existing
3% PLAN 1 ' T2/T201 Rail s ' Surface Holes
EE ' | Parapet < . (Finished Grade)
25 7 e # - ] . N\
F _— ; Frmemta R L EEEEEEEEEED
23 27 % 0 & I L Existing !
2s End of o ' 1 Wingwall 1
% Bridge Rail  ——= 2 Traff race - . 1
gt Anchor Plate I raffic L % (Typ)
52 % Ciip Assembly —~ A 3 Side ——= ‘
g5 PL % SECTION ROADSIDE ELEVATION
55 é.....m......................n......................n.....u n\ . % Sho—wlngcompleted Anchor—PlaleassemblyandThrle-Beam
- " " " :7 ] X n— installation Terminal Connector not shown for clarity
25 © I
22 H THRIE-BEAM TERMINAL CONNECTION DETAILS ®
Se ) - N — — Cryo
S Thrie-Beam 1"x 2
&% Terminal % Slotied Hole (1)
25 Connector = - x
' el = CONSTRUCTION NOTES:
£2 NI o Field verify dimensions before commencing work and ordering
2% ¥ materials.
%5 e s — — — R On T2 rail remove any MBGF (W-beam) and attachment hardware,
gz PLY— o L% from the face of rail if present, prior to installation of new MBGF
3 Brace Transition. Dispose of these materials as directed by the Engineer.
2 8 - 1 — — — PL % Plugging of newly exposed existing bolt holes is not necessary
32 \ except as stated here in or otherwise indicated on the plans. This
38 £1"Dia e work s considered subsidiary to the pertinent bid items.
== \ Holes @ = =" Attach the MBGF Transition to the existing parapet using the
2: Y ci PL % X| ® Anchor Plate assembly and the Thrie-Beam Terminal Connection.
o w e Splice the Thrie-Beam Terminal C nd Thrie-Beam with
° the normal 12 connection bolts. Refer to Metal Beam Guard Fence
k] a Transition and Metal Beam Guard Fence detail sheets for
§ additional details and information not shown herein.
H ROADSIDE ELEVATION SECTION A-A
£
8
H
£

TXDOT assumes no respon:

T: \LFKDOM\Maint Contracts\0_RMC - Routine Maintenance Controcts\FY24 P1ans\6453-70-001 Houston MBGF \RMC 6390-96-001 Houston MBGF \DGN\br i

DATE: 9/11/2023 8:149:32 AM

FILE:

EXISTING PARAPET
Shown after removal of existing
MBGF Transition connector and
prior to coring new bolt holes

ANCHOR PLATE DETAILS

Anchor Plate shown is detailed for one end of one side of rail only.

For other side, Anchor Plate must be built opposite hand.

Existing 1"
diameter holes

®

ANCHOR PLATE PLACEMENT

7~ %" diameter ASTM F3125 Gr A325 Hex Head Anchr Bolts each with 2 ~ 1 %" 0. e o HOOT_ o T0OT Jone TXDOT _[ex: Te00T
washers. Place washer under each head and nut. Provide bolts of sufficient length to (©n0OT  September 2019 coNT sEcr‘ B ‘ HGHWAY
INSTALLATION DETAILS extend a minimum of %" beyond nut. Cut excess bolt length and paint cut surface with Revsions 6453(70| 001 _|US 287, ETC|
zinc-rich paint if directed by the Engineer. T ooy —
LFK HOUSTON _| D5

BRACE PLATE DETAIL

This sheet is intended as a guide in preparing job-specific details to retrofit existing
T2 or T201 rails with a Thrie-Beam terminal connector. This sheet may not be used without
modification. The details shown may need to be amended if the exact existing conditions
are not covered. In all cases, details and notes not required are to be removed or crossed
out, "(MOD)" added, and the phrase "(Not to be used as a standard)" removed from the title
block. This sheet must be signed, sealed, and dated by a registered Professional Engineer.

The effective height of the existing rail (at the Anchor Plate location) above the
finished riding surface, as seen by an errant vehicle, must be between 2'-2" and 2'-4"
Alternate methods of retrofit must be used for effective heights beyond these limits.
Dimensions of existing rail height (traffic side) should be shown. Particular care should

in identifying existing rail conditions and providing for proper Anchorage Plate

and MBGF transition positioning.

@ The Contractor must verify that locations of bolt holes match those in the Thrie-Beam
Terminal Connector to be installed in that location, prior to fabrication of Anchor Plate
assembly and prior to coring bolt holes in the existing T2/T201 parapet.

®

If the existing holes are aligned as expected, use the indicated existing 1" diameter hole
in the installation of the Anchor Plate assembly and the Thrie-Beam Terminal Connector.

If the existing holes are not aligned as expected, holes that cannot be utilized in the
installation and are within 3" of a new bolt hole must be filled with epoxy grout prior to
coring new holes.

Drill new 1" diameter holes, each with a 2 %" diameter x 1" deep recess, through existing
railing parapet. Note that recesses are only required when pedestrian sidewalks are adjacent

to back of rail unless directed otherwise by the Engineer. Holes should be perpendicular to

the roadside face of the parapet. Drill holes and recesses with coring type equipment.

Percussion drilling is not allowed. Patch spalls, when directed by the Engineer, in

accordance with Item 429, "Concrete Structure Repair”, at the Contractor's expense.

MATERIAL NOTES:

Fabricate Anchor Plate assembly with steel conforming to either
ASTM A36 or A572 Gr 50. Anchor Plate assembly must be free of
burrs, sharp edges and weld splatter. Grind edges and corners
toa Y%s" flat or radius. Hot-dip galvanize Anchor Plate assembly
in accordance with tem 445, "Galvanizing". Anchor bolts, nuts, and
washers must conform to Item 449, "Anchor Bolts".

GENERAL NOTES:

These details are for retrofitting existing rails only, not new
a Thri 1

Shop drawings are not required for this installation.

Payment for materials, fabrication, and installation of this
assembly are to be included in unit price bid in accordance with
Item 540 "Mt Bm Gd Fen Trans (Anchor Plate)".

Estimated weight of a single Anchor Plate assembly, including
bolts, nuts, and washers, but not including the Thrie-Beam
Terminal Connector = 190 Lbs.

=t Bridge
Division
I Texas Department of Transportation Standard

T2/T201 TRANSITION
RETROFIT GUIDE

(Not to be used as a standard)

T2/T201TR
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Rail for P + Where tubulor W-beam shape occurs Maintain 6°-3" Post spocing wherever possible B - CONSTRUCTION NOTES:
E”L"__._SL,EDLI'M‘._,. [no blockout is needed on MBGF post. (Drofr Lot it nomina1 2387 107 HoBeer e el one 3% Tubular Rail Member must be extended and connected to
(See GENERAL NOTES) (26 -0 /;" overall), Symuir]y of post spacing ot least the first soil embedded post ot each end of the
L 6'=-3" (Usual) At }eqsf’,qne space -3" (Typ)@ rS not HEC&SSGF A ST le 7°-6" SDECE fnl lowed structure. More such posts must be used to utilize 25°
s ot 3" by a single 5 -0" §nuce Ts occeptable whe Post ~ stondard sections. Approoch guord fence posts must be
End of e luin nécessory $o'miss joints. W6 x 8.5 Terminate  $poced ot 6737 odjocent to the Tubular Rail since its
| W-Beom Section i - Welds MW" ex y is similor to stondord metol beom guord fence.
. 1 57-10" Nox Stop Welds i ) hot instol| odditional posts at 3/-1 /o* centers.
L ‘-]" % bl Rail must be extended across all fixed ormor joints,
il HiH N . 1 A -3 slab span joints, or pan form joints with no change in
([ vy |7 t i HH s 4 { Jop of post spacing or continuity. At expansion armor joints of
[ i Baseplate 1 /4" or less, the splice bolts neorest the joinf ond
. @ | i H ] post mounting bolts at intervening post must be snugly
. | .z 1y« tightened to allow for rail exponsion. At exponsion armor
PLYz x2x0°-3%" joints over 1 4", suitably longer splice holes must be
- provided.
VIEW C-C Face of rail ond posts must be vertical rrgnsveraely
— 2 — less otherwise approved by the Engineer. Posts must
Limits of Abut Wingwal | Shawing Bock of Fost un
" ' > be perpendicular to adjocent roodway grade. Use ej
@1rereose 2* for strustures witn verioy = mortor under post base plates if gaps larger than e
@Tunular W-Beom Roi| Member is ;c pe fobricoted rro.Tn nominal 3 B " exist,
25'-0" W-Beom sections (26'-0 ;" overall), Additlonal post 1 Y
mounting slots are to be mode 1n each member 15" from the ROADWAY ELEVATION OF RAIL ' %o g ;{Z’ MATERIAL NOTES:
stondard slots gt 6'-3" centers. Top and bottom seams may wvorf;:‘é‘ﬁ?’:??”g?!;ﬁ“??’;nSS.&“'ﬁ“I"’J“” be
continuously welded with BOX penetration in Iieu of mtermu??em i N !
welding shown. Welds must be chipped ond ¢leaned and the 15D T [ Anchor bolts must be %" Dio ASTM A307 Grade A bol+ts
complete 27°-3 »" tubular member golvanized ofter fobricotion, ~ Eone (or A36 threaded rods with one tack welded hex nut each)
Alternate % 131 o with one hex nut and one hordened steel wosher ot eoch
(#see section Thru Splice for Washers Oz Aite " % 13 [T hess =i boi+ (1 %" 0.0. or 2" 0.D. os directed by the Engineer).
. Locu*lon@ = " Clipped washers may be used as necessary. Threaded rods
* . -] G 4" x Ypv may be 0.781" minimum diometer with rolied threads. Nuts
17-0" Min Y2, O = = T Siotted must conform to A563 requirements,
Nominal Werber are 12 Gage Steel ~ Nom telypia-pt-—tolea GENERAL NOTES:
€ %" Dla Button Faoce of Rall thickness = 0.1046 EKEIquVE I [ ] tne heat his rail wos evoluoted based on the results cf prnvlnus
Head Shoulder of protective coating. Ac cutting crcsh tests and opproved for a NCHRP Report 350 TL-2
Boit or %" Typ@ section may vory slightiy vuth or sawing) rating. The T6 rail is only approvud for low speed use,

Bolt (w/washer)
8 & Yerx 1 Yo
Vertical Siot

the monufacturer.

W-BEAM SECTION

in Post Flange € A vk 1 Y
Slots
% Nom Dia | £
Pipe Sleeve
x 3"

Long @ —1

@PL'/. % 6 x 0°-8" (% * Dia Holes)
@PLYq x 9% x 17-0"

Post ~ W6 x 8.5

J

8 ~ %" Splice nuts.

) weld to bent sheet metal

hn w\) postioners os shown, Other
1Y suitoble positioning methods
or devices may be substituted.
see N\ 2 Places | LY Ii‘ebﬁ?’l‘é“"Eui‘n”éﬁ?'"‘d‘-‘?."?r’.:mqe
sec A-4 BT, in W-Bm ot % : 3" % Yo plote washer
I or a %"e D. wosher,
iu’
Pl 2
XLO&-]' L ( /]/
SECTION THRU RAIL TUBULAR W-BEAM SPLICE DETAILS Ty0(3)
1’-0" 1'-0"
Min —— Nominal Min '*'F*:c'\;ﬂgl e
L/ L ;g?\! of il e L ol Min L Nomingl
‘ A 5" |2 %" Face of
i & b Rail
K e = = 1 ?/’. 0.0. or
& : [x w3 i 1" 0.0,
o X uE. o|g 18 o o Narrow Washer i
é zh dD‘H I i
1 '/z'J L " fg:"ﬁ-- D°I > =g = - —-
A Anchor Bolts g
%" Nom Dig Pipe J
ON ABUT WINGWALL OR FOR 7" MIN TO FOR CULVERTS OR Slheeve-x: 37 Long
CIP RETAINING WALL 8" MAX CONC DEPTH SLABS GREATER THAN 8"
POST MOUNTING DETAILS
F

VIEW B-

Showing Front of Post

-

PL '/z

A

6"

design speeds of 45 mph and le

This railing connot be used o bridges with exponsion
jeints providing more than 4" movement.

Rail onchoroge detoils shown on this stondard may
require modificotion for select structure types. See
oppropriote details elsewhere in plons for these
modi fications.

Payment for this rail must be in increments of 25.

Shop drawings to be submitted to the Engmeer for
opproval ore required only for fhe proposed rail splices

% 2 s
ST

ot exponsion joints greoter thon 1 /i". For roiis not
requiring shop drawings, erection drowings showing
splice locations must be submitted to the Engineer for

GDDFBVDI.
Average HElth of railing (6'-3" Post spacing and no
Overiay) = 23 pif.

DESlGNIREPA[R CRITERIA
posts of this rail ore ues!qneu +o break away on
rmpm:t from on erront vehicle. The rail is designed to

goge bent
Sneet Metal
S?I ice nuts.
wo Req’'d
per splice)

1 %" 0.0,
1 %" o.0.
Norrow Washer
used only with
Hex Head option.

or

Use S?onanrd

Spl |(:e Nu'

SECTION THRU SPLICE

deflect approx. two to three feef m i contains ond
redirects the errant vehicle. This rail may not be
instal led on ?DD of or behind curbs that project obove
finished gro:

Fully nnchnred guardfence must be attached to each
end of rail.

Repairs to impact-domaged post/baseplate units ore

b

not permitted. All impoct-domoged posts must
reploced with o new post/boseplote unit.

This railing is especially suitoble for use on bridge
width box culverts. The detail sheet titied "Box
Culvert Mounting Details For Type T6 Rail, T6- CM" is
then required, showing culvert curts and winowal\
modifications and additional reinforcing steel to be

included as part of the ralling for payment.

The use of this roiling is restricted
to design speeds of 45 mph or less
ond to horizontal curves with radius
greater thon 1000 feet.

Texas Department of Transportation
Bridge Oision

TRAFFIC RAIL

TYPE T6

Fie risidian o 13001 [ <007 [ow 9T [t 12007 |
©T*00T_April 2009 msmict | FEDERAL AID PROUECT et
REVISIONS LFK RMC_6233-29-001 33

canir Toowroos [t [ 208 [micemar

POLK [6233] _[29)us sq

FOR INFORMATIONAL PURPOSES ONLY

"AS

TYPE T6

BUILT"

’ TEXAS DEPARTHENT OF TRANSPORTATION
©z023

TV %8] PROJECT No. e
6 | RMC 6453-70-001 |56
srare_Jois oot
TEXAS [LFK HOUSTON
cont. [seor. | wos [ micaway we.
6453 | 70| oo1 us 287, Erd
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Note: Bridge roil must be ottached to o metal
beom guord fence transition section (nested
W-beom) which then attaches to o metal beom
Quord fence ond extends along the embankment
unless shown otherwise on the plans. See plan
sheet for details ond length for poyment. A
regulor splice is used fo join the approach

Quord fence transition to the bridge raoil.
MBGF Tronsition ~ MBGF (T101)— ;

Note: Do not provide o tube splice

in first section unless it crosses

on expansion joint.

8'-4" (Typ & Mox) 8 -4"
I

One tube shop spiice
per section is permitted
(with minimum 8'
percent penetration)(3)
I

Permissibie
g S

Rail post

Spiice@

¥

(Typ & Moxl@ 8'-4" (Typ & Mox)
T

Provide tube splices
for tubes within ponel

] over Exponsion Jcinis~]

L,;—w_

@Increose 2" for structures

with overiay

Traffic

@sm ice may be on either side
idge roil post web.

@T weld may be squore groove or

Df conflict.

]

I

Stop HSS 4 x 3

/ here with Rail Cap
Limits of Abut mnqwoul

joint.

single vee groove. Grind smooth.

@Mummm B’-4" post spocing wherever possible for
use with nominal 25° W-Beom sections (26" -0 /3"
overally. Symmetry of the post spocing on both
sides ond along the structure is not necessary.
The nominal 25" sections may olso be maintained
by introducing four post spoces ot 6°-3" at oreds

Two odjocent spoces of 8°-8" ond

AT _ABUTMENT BENTS

s Min(® |
Ewminimum aimension snown is fo
dimension may need to be increased for skewed joints
to ovoid conflict between Bolt Anchoroge Plotes ond
Bolt Anchorage Plotes may not be cut.
AT FIXED JTS, SLAB SPAN JTS
AND CG (PAN FORM) JTS

r no skew. This J

Jt Opening

AT EXPANSION JOINTS

ROADWAY ELEVATION OF RAIL

Houston MBGF\DGN\STD*1\BRIDGE\TypeT10!For Infaln|y. dgn

1 '4" Pipe Sch 40
(| 660" 0.D.,
s

Bolt, os |
shown. %_‘ +

ap| s

Bend DDHB for
slobs < 13

ON SLAB DEPTH GREATER THAN 10"

-0" each are also permissible.
Nemine | Foce . TUBE & SLEEVE MEMBERS
€ %" Dio Slotted Trus of Rail o : e - L
»:5‘5 BDallnrssa?- Hox Hood. Ul 3 (!uz.esn '(?:rrﬁ ':E%rm F 1 Exp Jts - Slob opening plus /2" Roll Merber Sleave Thickness
Bolts (ASTM-A307) with WSS 4 X 3 Punch). If punched, | %" N Splices ~ %~ Moteriol|Thickness | Moterial ~ A36
Hex Nuts ond woshers Menbers the first surfoce *'J—‘-i A 500 - .
as shown ——— penetrated will be Grode ¢ | ©0-188 0.188
placed next to post.
3 Woshers | \ A 500
X Groge B | ©-250" 0. 250"
QS %" Dio Button Head 9
houider Bolt or Hex S— X 500
Heod Bolt usm-nohj Fequired Grade A| 0.313 0. 250"
N only with Sleeve Members or A 501
Hex  Heod

Note: Other sections of equal or greater
strength ore acceptable for sleeves.

1Two #4 pars around onchor bolts.
be considered subsidiory to Rail.

hese bors are to

@11 steel posts and plates are (ASTM-A36).

POST MOUNTING DETAILS

@Ens'ml one anchoroge plote assembly in slob ot each
rail post. Do not galvanize or oil this ossembly.
Bolt Anchorage Plates may not be cut.

@Set plates under longitudinal reinforcing if necessary.

ELEVATION

g
©
&
° t 1
@ €% x1 % Dio Pin (Driving 1_ [
@ Hor iz ';‘.lzfﬂrs » or welded lug
© in post flonge _§ ¥%“Dio Hol
$ e, -
z Edge of Slab | = i o)
o] I Note: The difference between the
2 Post We X 20@ ‘ ¥ outside dimensions of the sleeve
% Front . ond the inside dimensions of the <
15 Back Flg & Web)— T o longe I roil must not exceed 0.125"
2 Va | _\ 15 Vof post : olong either oxis. E s
3 T 1 | 1 I 1 | %oDi
3 - — %"Dio
: ( L [ | W pio e
T T “Ir I tDrwmg Fin SLEEVE
SECTION THRU RAIL TUBE SPLICE DETAILS or welded 19 CABRICATION
SECTION B-B OPTION RAIL CAP
Bolt Anchor PLa(Typ) € 1"x 1 %" Siotted holes
o o e
c K %" pose AL ] © 1 Ya"Dio Mox Holes
i [ b T I |
5|8 o e
2[3 ‘K\J\Lmqiludinel Reinf 5 i * ¢ = *(?)‘ '
1 Dia Mox LA ! 8 x 0°-9" -
rormed noles 5] L . el ors i ® & s m&) tm
or 2 be embedded = - —_ =4 -
Ancnc‘r BuH‘s 4y o flush u‘mneboﬁ L) 2
ON ABUT WINGWALL OR of ‘8100 — : %2" Rad Notches |
7 g 5 ge e o . -
CIP RETAINING WALL ON 10" MAX SLAB DEPTH 1% . 6 ' Y 6 Spo ot 4 :
9 = 3 -3"
— - PLAN
L C SECTION A-A
| (e —_——
=
DRI 0 O s | @ in tieu of frent Fig weld shown, o %" fillet weld i i
ESES s all oround including edges of fionge may be used. m"'— Vo x 2
w
a2yl (® agjust horizontal reinforcing os necessary ond ploce = —

BOLT ANCHORAGE PLATES®

@Mernber.r. are 12 Goge Steel
Nom thickness = 0.1046" exclusive
of protective cooting. Actual
section may vary slightly with
the monufacturer and conforms
1o AASHTO M-180.

12 V"

A
€% “x 1 %" Siots
i

Traffic [ L | | |
At splices TR T L -
between post IS T
eliminate this AN f”‘f/
slot or provide e

Reg Siot « ¥"x 2 4"
B.H. or Hex Hd Bolt ¥ % %

Note: Provide a Button Head Shoulder Boits or Hex
Heod Bolts IASTM AJO” mtl’! Hex Nuts ot all splice siots

SPLICE POST CONN
W-BEAM DETAILS

CONSTRUCTION NOTES:

Attach section lengths of HSS 4 x 3 members continuousiy to
minimum of threée posts lexcept ot obutments with expansion
jointa).

Foce of rail and posts must be vertical tronsversely unless
otherwise approved by the Engineer. Posts nusr 2
perpendiculor to adjocent roodwoy grode. Use epoxy mortor
under post bose plates if gops lorger thon /.‘ ex.st.

At expansion siots in W-beom roil, tighten boits snugly.

For curved railing opplicotions, fobricote the tubes ond
pipes when the radius is 600’ or less ond fobricate the W-beam
to the radius when the radius is less thon 150°. Submit shop
drawings for opproval when tubes ore required to be fobricated
to o radius.

MATERIAL NOTES:
Galvanize all steel ts unless otherwise shown on plans.
Anchor bolts are %" D16 ASTM-A325 Dol e or 4449 heavy

hex bolts tor A449 threoded rods with one tack welded heavy

hex nut each) with one heovy hex nut ond one 2" 0.D. washer

0.153" Min A} one 1 %2" 0.D. hardened washer

0.122" Min thick) aof edgh bolt. Dor-nr\ully use rectonguior

% x 2 x 0°-3" ASTM-A36 plote with % “ Dia hole.

GENER!L NOTES:

is roil wos evoluoted based on the results of previous
crnsn tests and opproved for o NCHRP Report 350 TL-3 roting.
The Metal Beam Guard Fence (T101) tronsition stondord must be
used regormess of the design speed.

Tnis connot be used on Dr-dqes with expansion
joints prov.u.na more thon 4" movemen

This rail requires o Min siab vrm:xness of 8" ond is not
recommended for use with Box Beom or Double-T Structures
with aspholt over lay.

Roil onchoroge details shown on this standord moy require
modi ficotion for select structure fypes. See oppropriate
details elsewhere in plons for these modifi i

This rail is not recommended for use with more thon 3 pcsfs

: cost-in-ploce
retaining wolls, 'Irolﬂc Railing Foundations (TRF), or br\uqe
abutment wingwol |

This stondord, used in conjunction with the Rail Anchoraoge
Curb (RAC) stondard or the Rail Anchoroge Curb Retrofit (RAC-R)
stondord, ol lows this roil o be mounted on box culverts.

For all rails, erection drowings showing section lengths,
splice locations, rail post spocing ond onchor bolt setting
must be submitted to the [nulneer for opprovol.

Average weight of railing with no overlay ond with 0.25°
tubes is 39 pif.

—= Texas Department of Transportation
V 4 Bridge Divlsion

TRAFFIC RAIL

TYPE T101

FIe rista003. ogn o TXBOT [enr TaLQT [om  JIR | ext Jn
©1x001_April 2009 orsmmier | PROAET W0, et
Tovision LFK RMC 6253-82- 001 a6
cowty oo [scer | son | nicensr
NACOGDOCHES 6253 82 |001| SH 1, FIC.
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End of Bridge |

3
B
@
S
3

9/11/2023 7:

ypeT101RCFarInfoOnly. dan

Houston MBGF\DGN\STD*1\BRIDGE\T:

Houston MBGF\RMC 6330-96-001

-9

Tronsition Curb
Closs "C" concrete.

Trans
Class

WITH NO
APPROACH SLAB

" (Typ & Mox) 8

-4" (Typ & Max)

€ post on Tronsition ®|
< MBEGF (T101) — =
i Ret
G Roit Post —=
End of Existing |

]
Bricge Curb -—”—-i

Stop tubes here with |
capped ends (Typ)

for payment.

& Raii Post -

&
s

tm—t—————Showing Existing Porallel Wing
|

!
| |
[ SR |

=

TYPICAL ROADWAY ELEVATION

& Post on Transition

" (Typ & Mox)

~ MBGF(T101)

1°-10"

EXAMPLE "A"

(Showing 9" nigh or

Finish

rTrcPfic Side

(‘4) bors ot
-0" Max Spo

(#4) bars with
2" end cover.

Tronsition Curb
Closs "C" concrete. (5

-
& Rail Post —=f
I
|
|

TYPICAL PLAN

8" Min Existing Curb

e

9" Min Existing Curb

Existing Bridge Deck

———Existi

ng
Bridge Deck

RETROFIT WITH PARALLEL WING

d 8" wide curbs,

Finish
Ground

r—Tr(szic: Side

(84) bors at
17-0" Max Spa

" Min

WITH PARTIAL

WIDTH APPROACH SLAB

(84) bars with
2" end cover.

= Existing
Approoch
st
(84) bors ot
1'-6" Max Spa
Drill ond Grout

Approoch Slob.

higher ond wider curbs similar)

Transi
Closs

on Curb

¢* concrete. (5)

Finish Ground '——1ru|‘fic Sige

(=4) bors ot
17-0" Mox Spa

(=4) bors with
2" end cover.

——— Existing

into Exist

WITH FULL OR ALMOST
FULL WIDTH APPROACH SLAB

Taper troffic sice of transition |
curb flush with steel post, HNo -

cast concrete on troffic side of | 4= |
steel post. D

17-6 Yo"

& Post on Tronsition

~ MBGF (T101) -

8 -4" (Typ & Mox)

8°-4" (Typ & Mox)

i Ruu P-sr -

(D | f

I
Stop tubes here with |
copped ends (Typ}

L-— Eng of Bridge

Rail for payment,

IV U

End of
Existing
Bridge Curb —=f

Tronsition Curl

b
Crass “C* concrere.@f

iifi spiice

N o=

i i
b ¢ rRont Post—-!
I |
|

®

Install Rail Post
with unreinforced
Closs "C" concrete.

17-6 %"

& Post on Transition
~ MBGF(T101)

Poving Brocket

L Existing
: f ADDI:caDIe)

TYPICAL ROADWAY ELEVATION

8'-4" (Typ & Mox)

€ Rq.v Fosl ~
W6 x 20 x 4°

1°-0"

9]
\AQJ

—q sprice®

Tronsition
Curb Closs "C"
concrete.

Voriable

TYPICAL PLAN

.:®

8'-4" (Typ & Mox)
-
J—— & Roit ?ost4-1 i
R
i‘—ishuwmg Existi | 3
Perpendiculor Wing D e
[y
=%
%
.l
g7

ng Poving Brocket
(1f Applicable)

EXAMPLE “"B" RETROFIT WITH PERPENDICULAR WING®

(Showing 9" high ond 8" wide curbs, higher ond wider curbs similor)

@ Increase by omount of e-<-s*rwnq over lay/seal
If

coat thickness, not to exceed

thickness of Exvs'vr\g nvarruy/seul coot
+oper
overioy ot a 1:10 or Hoﬂer slope over the
shoulder width to @ thickness of 2" or less

is greater than 2" of roil,

at toe of rail.

®sp|ice may be on either side of bridge ra’l
post web.

®woten existing bridge curb height.

(@ cast tronsition curb 17 -0 into soil or top_

of concrete opprooch slab.

@Ma'cn ex-shnn bridge curb foce on troffic
ur Tronsition curb

sioe of tronsition
6" x 17 -s“ toper will remain vertical.

®uininun distonce from end of curb or open

joint in curb

to post centerline is existing

curb neight without overilay/seal coots, but
9.

not less than

@Dp*mis similar to Exomple "A" moy be
if

used

no existing structure components (like

Poving Brockets)

W-\\- \“.:

SHEET 1 OF 3

9" Min Existing Curb

Existing Bridge Deck

~——Existing
————————— Bridge

Deck

7 Bridge Divslon

T101

TYPE T101RC

—= Texos Department of Transportation

RETROFIT GUIDE FOR
RAIL ON CURBS

(MOD)

interfere with or prevent [fie: risrdozs.oon
locoting first tronsition post at 17-6 ¥~ Free ristad23. dgn ow TxDOT [ces TxDOT o JIR [
EXAMPLES OF TRANSITION CURB SECTIONS Gafacent to Fleer valt pocr ool o T © 00T hoc (1 2005 | orsmmicr | o . s
(Reinforcement moy be omittea for tronsition curbs less thon 2 ft long), existing structure. REVISIOMS LFK RMC 6253 82-001
oy [ecmna [sect iomr
NACOGDOCHES ﬁ fit.
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1°-6 %"

¥ o o T e 8°-4" (Typ & Max) 8°-4° (Typ & Mox) - \-0”
| | we_ g
jEng of Brisce i i ‘ i & 1nstalled
€ Roil Post ~ bl Tor payment. € % ox 2% Anchor Bolts
We x 20 x 4'-9° ®—j enlioE % Roil Post———= $10t1ed nq.esfﬂi__‘-
11 % Existin ! ) !
o Bridge Curnj | | — 5
Stop tubes here with Tronsition Curb ® s ( ]
copped ends (Typ) : Closs “C” concrete. I £ 3 fur two =
. il i 5 piece Weldea 5
& spiice@ | (~Showing Existing | 3| x Base Plates —, s
Toper troffic side of b . | Frored wing 4 ol & ana 3 Yy for — 1
transition curt flush | i E one piece Bent =
with steel post, No cost L I I 3 ogl Bose Plate. 2
concrete on traffic side > & < © PDS* We x 15 \6 ‘g
of steel post. 3l Poek W6 o s
c =12
El o . 8|6
® {f‘: ,,,,, 3| € Traffic Side =
| I .
= EI 3" 8
e :’
Vi i I TOP VIEW o Bose Plote %
A| T @ A (ASTM-A36)
[ | | tet—————Existing Paving Bracket 1" -0
L | (If Applicabie) - r:d
[nstall Rail Post 0 H e
with unreinforced - g b 5
Class "C" concrete. SN . | Top Side oz
TYPICAL ROADWAY ELEVATION r 55
Post W6 x 15 %
or W6 x 20 ——] }—1 S
Q Post on Transition < _gm %" Dt | | o
~ MBGF (T101) ——— I 87-4" (Typ & Mox) qﬁm/'ps L 4-i L. o) 8
€ Roil Post =~ | =~
wexzo)m‘-r@,——'! ‘F g - 5
Showing Exis | 11 %" ] e
Flored Wing B =X I |
I - i
\,, =& sorice@ ol e ] |en
Tronsition | =
Curb Closs "C" Existing Flored e
5
concrete. Wingwal| Aree 3 ERONT 'V IEW
2

iabl
Voriable (Lf Applicable)

TYPICAL PLAN
EXAMPLE "C" RETROFIT WITH FLARED WING

(Showing 9" nigh ond 8" wide curbs, higher and wider curbs similor)

N == 1134
Existing Paving Bracket b

BASE PLATE DETAILS

(Base plote can be mode oUt Of one or two plates)

Exi 5+mg

@ tncrease by omount of existing overloy/seal coat thickness,
not to exceed 2°, If thickness of existing overlay/seal coat
is greater thon 2" ot toe of roil, toper overiay ot o 1:10 or
flotter slose over ‘(he shoulder width to @ thickness of 2° or
less at toe of rail

@ spiice moy be on either side of bridge rail post web.
@Ma%cn existing bridge curb height.
(@ cast tronsition curd 1°-0° into soil.

@Motcn emshnq bridge curh rnce on traffic side of tronsition
rb.  Tronsition curb 17-6" toper will remain vertical,

@u.n-n’un distance from end of curb or open joint in curb to
post cenferiine is existing curb height without overlay/seal
coats, but not less thon 9

(® Remove al1 existing structure orea from top of existing curb.
Cut ond gring gll existing reinforcing extending from top of
existing curb flush and point ends with two coots of zine-rich
point conforming to the Item "Galvanizing”.

Notes: Bridge roil must be ottoched
to the MBGF (T101) tronsition which
then attoches to o metal beom guard
fence ond extends olong the embonkment.
The splice joining the approach guord
fence +rcnsnru=n to the bridge rail
reguires -6 no.

ae

e in first
section umess t crosses on exponsion
ormor joint.

Mointain B'-4" post spacing wherever
possible for use with nominal 25° W-Beom
secr-cns (26°-0 /" overoll). Symmetry
of the post spocing on both sides and
armg the structure is not necessary.
The nominal 25° sections moy also be
mointained by introducing four post
spoces at 6'-3* ot oreos of conflict,
Two adjacent spoces of 8'-8" ond B'-D"
eoch ore aiso permissibie.

CONSTRUCTION NOTES:

Panel Lengths of tube members must be ottoched ceontinuously
to o minimum of three posts (except at abutments with expansion
joints).

Roi| Posts must be set perpendiculor to odjocent roadway
grade. Use epoxy morfar under post base piates if gops
laroer thon Y " exist,

At exponsion siots in W-Beom rail, tignten bolts snugly.

MATER!AL NOTES:
11 steel components except reinforcing must be galvanized
UnleSS otherwise shown in plons.

GENERAL NOTES:

similor full-neight roiling (T101) has been evoluu'sd to
mem NCHRP Report 350 Test Level 3 (TL-3) criter
This retrofit railing has been structuroliy evoluoted to have
strength equol to or exceeding thot of fne tested roiling.

See Troffic Rail Type T101 stondord for details ond notes not
shown herein. Using this sheet with rhe TI0! stondord, note
thot anchor bolts, bolt onchor plates, post base plate and post
lengths ore not used as shown on the T101 stondord. This sheet
reploces or omits some items on the T101 stondord.

All bolts, nuts, washers, odhesive anchors, reinforcement,
ond transition curb concrete ore considered 0s parts of the
roil for pa: .

Erection drowings showing panel lengths, splice locations,
post spacing, onchor bolt locations ond adhesive onchor test
dota to demonstrate pullout strength must be submitted to the
Engineer for opproval. Shop drawings will not be required.

Avg weight with no overioy increose ond with 0.25" tubes:

38 pIf (9%, 11" & 12" Corbs)
23 pif (18" Curbs)
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Post W6 x 15

c:rm,:xzmn@ﬁ

See T101 Roil Standorg for hordware(d

Y 6V S

Post ~ 1'-5 4D

Exist Curb

¥4 Base Plote
(ASTM-A36).,
Se

Post W6 x 15

or W6 x 20 @»ﬁ

1 Rail Stondard for _hm—n-nre

V2. 6"

¥ Base Plate =
lAS“l -A36) | Bock
opnoﬂm
RS High / N . Fie °'>T b-
Curb Base - — — g x| "t
Plote Defm " L o
s Il
Bock 4{ ’ ™
Flg &30 @ T
eb 7V S
&~

152

a4~ %"

Dio Adhesive Anchors
with 2" 0.D.
pullout tensile strengtn

20, 000 :
inimum embedment depth 2%
62

S

woshers. Min

Lbs eoch enchor,

SECTION A-A OF 9" HIGH CURBS

{Showing example of 8" Min width curb,

wider curbs similor)

€% x 2% srm-“

& anchor Bolts t)

Bcse Plate ¥,
o s
'Buse Plate Details”.

OPTIONAL 9" HIGH
CURB BASE PLATE DETAIL

(Bend one piece bose plote)

@ increase by omount of existing overloy/senl coat thickness,
not to exceed 2 If thickness of existing overloy/seal coot
is greofer thon 2" at toe of rail, toper overioy ot @ 1:10 or
flotter slope over the shoulder width to o thickness of 2° or
less ot toe of rail.

®See elsewhere in plans for dimensions (Curb width ond height,
slob ond overlay thickness). Slope of curb may differ from
whot is snown. Adjust base plote os necessory to conform to
curb face geometry.

| 2" Bolt Projection (Typ).

In lieu of front flonge weld shown, o %" fillet weld all
oround including edges of flange moy be used.

@ renove existing roiling (including posts), cut ond grind anchor
bolts flush ond point ends with two coats of zinc-riech paint
conforming to the Item “Galvanizing”.

Optionol one piece base plme

O comprete joint penetration weld.
See "Optional 9" High Curb Bose Plate Detal

may be used,

4 -~

with 2" 0.D.

pul lout tensile strength

of 20,000 Lbs eoch anchor.
nimum

is 6709
SECTION A-A OF 11" & 12" HIGH CURBS

(Showing exomple of 8" Min width curb, wider curbs similor)

¥" Dia Adnesive inchors
. D. woshers. Min

embedment depth

6
e

a Top of Base
Plate

3"
/“_ﬂ

€ % ox 2% slm-“

& anchor BD"!TJ_j

ane Plote i x 1'-0" x
2 ¥a" (ASTM- Asﬁ). See
*aose Plate Details”

OPTIONAL 11" & 12" HIGH
CURB BASE PLATE DETAIL
T (Benc one piece bose ploter
Brote size, note cleaning ond other installotion requirements
must cenform to monufocturer’s instructions. Use o Type I11
Class C epoxy.

@ccmplals joint penetration weid. Optional one piece base plate
moy be used. 5See "Optional 11" & 12" High Curb Base Plate Detoil”.

@on ll; Curbs, Posts are 1'-3 14", On 12" Curbs, Posts are
1°-2 Y.

@Comolefe joint penetration weld.

Optional one piece base plate
moy be used. See “Optional

18" High Curb Base Plate Detail”.
@See T101 stondord for details ond notes not shown.

@ 1nis cetrorit cundwrlm will only cccommodote one top HSS 4 x 3
member under W-Bi

@See T10! stondord for post spocing, unless shown otherwise.

Post W6 x 15
or W6 x 20

See T101 Rail Standord for nurmmfe

6 Ya"

¥: Bose Plate (ASTM-A36).
See "Optional 18" mqn Curb

A

1'-8" Exist Curb

~ %"

strs—nqm of 20,000 Lbs each onchor.

1

l
g

/

1

]

1

1

)

L

Bose Plate Detoil”

4" |2~

Dio Adhesive Anchors with 2% 0.D.

SECTION A-A OF

Bosa Plote ¥
-2 ¥ (ASTM- Aze)
"Buse Plate Details™.

OPTIONAL

JReCE
oF T Y

|

T

!

|

I

i ENO]
- J

|

18"

18"
CURB BASE PLATE DETAIL

(Bend cne piece bose plote)

woshers, Min

Minimum embeoment depth is 6 /5"

HIGH CURBS

(Showing example of 8- Min width curb, wider curbs similor)

HIGH

pullout tensile

SHEET 3 OF 3

V 4
T101

SE. TYPE T101RC

=4 Texgs Department of Transportation

RETROFIT GUIDE FOR

Bridge Division

RAIL ON CURBS

(MOD)

FILE ris10023. ogn

v X0 e 13007 [om IR

©T0oT_koril 2008 | omier | ot .
v LFK RMC_6253-82-001
| coutna [scc™ | son | wicamar
wocoocEs  16253( 82 (007 @, e,

FOR INFORMATIONAL PURPOSES ONLY

SHEET 3 OF 3

"AS BUILT"
TYPE T101RC
(MOD)

’ TEXAS DEPARTHENT OF TRANSPORTATION
©z023

A PROJECT NO. e
6 | RMC 6453-70-001 | 60
sare_Jorsr. canr
TEXAS [LFK| __ HOUSTON
cowt. [seer. | uos | oAy v
6453 [ 70 | oo s 767, FT{




DocuSign Envelope ID: 048DA72E-8C45-40DA-B29A-03FDEC38B8C2

1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 [Tl. CULTURAL RESOURCES V1. HAZARDOUS MATERIALS OR CONTAMINATION [SSUES
TPDES TXR 150000: Stormwater Dischorge Permit or Construction General Permit Ref TxDOT ificoti R . . R General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with ony : :' 'I° "‘D? E:?';'«':d sfe"'f '2':’:? in me':verx n-s;or-cg: issues °'; Comply with the Hazord Communication Act (the Act) for personnel who will be working with
25 disturbed soil must protect for erosion and sedimentation in accordance with zrcnegl"q“:zl gr”"“?s ‘: e fou Dur:' :Z :m:”:: °:‘" :"“ 1“?"“3; © hozardous moterials by conducting safety meetings prior to beginning construction ond
§9 Item 506. ©f e. 091! N N acts (bones, cky L D, © :f' ete.1 cease making workers aware of potential hazords in the workplace. Ensure that all workers ore
o9 work in the immediate area and contact the Engineer immediately. rovided with \ teot! i + appropriate f hazord terial "
33 List MS4 Operator(s) that may receive discharges from this project. provided with personal protective equipment appropriate for any hazardous materials used.
25 They may need to be notified prior to construction activities, . . . N Obtain and keep on-site Moteriol Sofety Dato Sheets (MSDS) for all hozordous products
t Act R Re r Act . . . P . N
§: [0 Mo Action Requires (X Required action used on the project, which may include, but are not Iimitea to the following categoriest
5€ 1. N/ZA 1. Contractor to repair or replace in kind, at their own expense, any historic Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
o5 materials domaged (buildings, historical morkers, etc.) in the course of compounds or odditives. Provide protected storage, off bore ground ond covered, for
28 executing the work. Contractor is responsible for lacoting replacement source products which may be hazardous. Maintain product labelling as required by the Act.
P (X No Action Reauired [ Requirea Action :‘:‘; f"“gf‘?"f "“f":‘“s "‘,’"""“’ in ;"‘ course of the ""”'"" ","I’?I'E"";’“"';"":f Maintain an adequate supply of on-site spill response materials, os indicated in the MSDS.
5= ":';5 'V":':" s I°C°° ;" “rm :" D:OD::M reoo;n:s °f oot ; ote consultation In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
<5 action N with Texas Historical Commission prior fo fhe execution of repairs. in accordance with safe work practices, and contact the District Spill Coordinator
g2 ton No. IV. VEGETATION RESOURCES immediately. The Contractor shall be responsible for the proper containment and cleanup
'ig 1. The proposed work of this project is to repair/upgrade and maintenance — of all product spills.
§3 of metal beom guard fence, ottenuator systems, and bridge rail within the Houston Preserve native vegetation to the extent practical. Contact the Engineer if any of the fol lowing are detected:
“-8 County Nointenonce Section. This activity maintains the original Iine and grade, Contractor must adnere to Construction Specification Requirements Specs 162, . . . P
. . - . . . . . . * Deod or distressed vegetation (not identified as normal)
.?o hydroul ic copacity and original purpose of the site. Therefore, this project 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for » Trosh piles, drums, conister, borrels, etc.
55 meets the definition of o routine maintenonce octivity as defined in the TPDES invasive species, beneficial landscaping, and tree/brush removal commitments. % Undesirable smells or odors
gu l;zneerol'Permii No. TXR150000 issued Morch 5, 2023 ond TCEQ's TPDES CGP |3 No Action Required |:| Required Action » Evidence of leaching or seepage of substances
° s not apply.
.§,. Action No. Does the project involve any bridge class structure rehabilitation or
3% 1. N/A N replacements (bridge closs structures not including box culverts)?
,E". O ves X nNo
v [f "No", then no further action is required.
29 V. FEDERAL L(STED, PROPOSED THREATENED, ENDANGERED SPECIES, “yes® . . . . .
:g [1. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES [f "Yes", then TxDOT is responsible for completing osbestos assessment/inspection.
o§ ACT SECTIONS 401 AND 404 AND MIGRATORY BIRDS. Are the results of the asbestos inspection positive (is asbestos present)?
?3 USACE Permit required for filling, dredging, excavating or other work in any |:| Yes D No
5 water bodies, rivers, creeks, streams, wetlands or wet areas. [n order to maintain compliance with Chapter 64 of the Texas Parks and Wildlife N
3% Code and Migratory Bird Treaty Act (MBTA), construction octivities that may affect If "Yes", then TxDOT must retain a DSHS licensed asbestos consultant to assist with
°§ The Contractor must adhere to all of the terms and conditions associated with nests (i.e. tree removal, tree |imbing, bridge work) shall be conducted outside of the the notification, develop abotement/mitigation procedures, and perform monagement
2 the following permit(s): nesting season (Morch 15 to September 15). In the event birds or octive nests activities as necessary. The notification form to DSHS must be postmarked at least
°€ (eggs ond/or nestlings present) ore encountered, contoct the engineer prior to 15 working days prior to scheduled demolition.
bs conducting work
. . [f "No", then TxDOT is still required to notify DSHS 15 working days prior to ony
E: [X No Permit Required [J No Action Required X Required Action scheduled demoli+ion.
.‘1’§ [J Notionwide Permit 14 - PCN not Required (less thon 1/10th acre waters or In either case, the Contractor is responsible for providing the date(s) for abatement
£ wetlonds offected) octivities ond/or demolition with careful coordination between the Engineer and
«B 1. Red-cockaded Woodpecker (federally |isted endangered species) habitat is present asbestos consultant in order to minimize construction delays and subsequent claims,
°3 |:| Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) odjocent to the ROW olong SH 7, FM 227, ond FM 1733, Conservotion meosures
E§g |:| [ndividual 404 Permit+ Required have beenthat the proposed action will not adversely affect the red-cockaded woodpecker. Any other evidence indicating possible hazardous materials or contamination discovered
2. The conservotion mecsures below must be followed in order to be in complionce with on site. Hazardous Materials or Contamination Issues Specific to this Project:
:g.. D Other Notionwide Permit Required: NWP# the Endongered Species Act.
2 [X No Action Required [0 Required Action
] ©) NO WORK sholl be performed ot the below roadway |imits from April 1 to July 31.
Required Actions: List waters of the US permit opplies to, locotion in project b) WORK SHALL begin one hour after sunrise and cease one hour before sunset for Action No.
ond check Best Management Practices planned to control erosion, sedimentation the fol lowing roaaway Iimits pelow. 1. N/A
ond post-project TSS. ©) NO STOCKPILES or EQUIPMENT STORAGE shall be al lowed along or

within the RON glong the following roadway I|imits below.
d) NO TREE REMOVAL or TRIMMING shall occur olong or within the following

FILE: T:\LFKDOM\Maint Contracts\O_RMC - Routine Maintenance Contracts\FY24 oI 3RES6SBIP000DN GHEEE +ERrMEGF R6 36T~ JECO0TEP [ESughs or domages resulting from its use.

1. N/A roadway 1imits below without the approval of Lufkin District ENV and Area Engineer.
VII. OTHER ENVIRONMENTAL ISSUES
- SH 73 From 1.20 miles East of CR 1160/CR 4740 to 0.90 miles East of CR The fol lowing roadwa 1
. . ys traverse through comportments of the Davy Crockett
.‘;;6%52 4740 AND from 1,33 miles West of CR 1160/CR 4740 +o 1,50 miles West of CR 1160/ Notional Forest (USFS) ond require the folloving actions:
-FM 227: From 3.50 miles South of SH 21 to 4.72 miles South of SH 21
-FM 1733: Fram SH 7 1o County Rood 1070 SH 21, SH 7, FM 227, FM 1733, FM 357, and FM 232
2. Neches River rose-mallow (federally-|isted endangered species) Critical Hapitat is |:| No Action Required IX Required Action
The elevation of the ordinory high water morks of any areas requiring work present within the ROW along FM 230. The conservation meosure below
to be performed in the waters of the US requiring the use of a nationwide must befollowed in order to be in complionce with the Endongered Species Act: Action No.
permit can be found on the Bridge Loyouts. i i
9e Loy @) NO STOCKPILES or EQUIPMENT STORAGE shall be al lowed within the ROW olong om0 e Yoy oT iRl NeFiopolntarses, (USFS) erior to
Best Man nt Practi o oMy it pejov. 2 NO_stockp! I T torage of moterigl
H . O el
est Manageme: actices ?:m?g‘zﬂ::fm or VEHICLES shall leove the povement of the following roodwoys and saoi et witnin SePEo8s hoToaer Tals
Erosion Sedimentation Post-Construction TSS ' 3. NO "ees within USFS Dou'!dor-es o
to be removed or trimmed without pric] ® y
- FM 230 from 2.25 mi. West of SH 19 40 2.90 mi. West of SH 19 D
[ remporary vegetation [ sitt rence [ vegetative Filter Strips 0 from mi. West o © 2.90 mi. West o aBpraval Hom SFS. =k _ Divisor
[J Blonkets/Matting [] Rock Berm [ Retention/Irrigation Systems I Texas Department of Transportation
B [ [ triorguiar Filter Dike [ extended Detention Basin ENVIRONMENTAL PERMITS
— . ’
- [ sodding [ sand Bag Berm [ Constructed Wet lands LIST OF ABBREVIATIONS
§ [ Interceptor swale [ strow Bate Dike [ wet Bosin BWP:  Best Maagement Practice S sl fon - ISSUES AND COMMITMENTS
e [J viversion Dike [ srusn Berms [ €rosion Control Compost CGP: ~ Construction Ceneral Permit . SWP3:t Storm Water Pol lution Prevention Plan
DSHS: Texas Department of Stote Health Services poni  Pre-Construction Notification
2 [ Erosion Control Compost [ Erosion Control Compost [ Mulch Filter Berm and Socks | FHWA: Federal Higway Administration Pt Project Speoifio Locotion EPIC
g [ Muten Fitter Berm and Socks [ Mulch Filter Berm ond Socks [ Cambost Filter Berm and SOcks |rexs Veror o of Amﬂl ot TeEQ: | Texos Comission on Envircrmental Quality
E i i ion Li f ﬁ Manicipal Sg;a'o'e Smer Sewer System m. Iz: Poml Im“-‘; mmmil-m-mhm Systen FILE: epic.dgn ouTx00T_JeafS [or ¥ Jeu iR
b3 D Compost Fi lter Berm ond Socks D Compost Filter Berm and Socks D Vegetation Lined Ditches MBTA: Migratory Bird Treaty Act TxDOT: Texas Department of Transportation (©7xD0T: February 2015 cont [sect] Jo8 | HIGHNAY,
- [ stone Outlet Sediment Trops [ Sand Filter Systems il NN;'::W?;TW":?"W TeE:  Threatened and Endongered Species oozt o O 6453 70] 001 |US ‘237. ETC
M X . icrwide Permi USACE: LS. Army Corps of Engireers os-o1-14 a00eD nore secrion v, o1t oty SHEET v
3 [ seginent Basins O] crassy Swaies NOl: Natice of Infent USFHS: U.S. Fish ond Wildiife Service o et s it S ™ [TFK] WOUSTON 1




