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GENERAL NOTES:

The contract becomes effective upon receipt of the work authorization letter and covers a one (1) year period. Contractor questions on this project are to be emailed
to the following individual(s):
Sergio Reyna sergio.reyna@txdot.gov

Contractor questions will only be accepted through email to the above individuals. All contactor questions will be reviewed by the area engineer or the assistant area
engineer. Once a response is developed, it will be posted to TXDOT's Public FTP at the following address;

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

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

Plans may be reviewed at the Laredo District Office of the Texas Department of Transportation, 1817 Bob Bullock Loop, Laredo, Texas 78043. The contact person is
Sergio Reyna at sergio.reyna@txdot.gov

Questions concerning the specifications, work requirements, etc. of this contract should be directed to Sergio Reyna, Contract Specialist, at sergio.reyna@txdot.gov

This project consists of Guardrail Repair on various ys in , Kinney, , and Zavala.

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.

Allwork on this contract is callout work and a written work order will be issued as work is needed. A work order will consist of the location(s) of each repair, the bid item for
the repairs and the approximate quantity of work to be paid. Each work order is required to be completed with all of its location(s), in order be defined as a completed work
order repaired. Any additional work performed not specified in the work order will require prior approval.

When notified by work order of emergency repair, begin physical work within 48 hours of notification and complete within 96 hours, unless otherwise approved.
Notify the maintenance office(s) of cancellation of work activities, and provide a minimum of 48 hours advance notice prior to beginning work.
Remove materials or debris within the construction limits not incorporated in the project.

Liquidated damages will be assessed in accordance with Article 6 "Failure to Complete Work on Time". The working days allowed for each work order shall be as outlined
below.

1. When identified as "Emergency Repairs", the work shall be completed within 96 hours.
2. When identified as "Specialty Rail Repairs" the repairs shall be completed within 90 calendar days from the issuance date of the work order.
3. Allother work orders, not identified as emergency or specialty, shall be completed within 20 calendar days from the issuance date of the work order.

SUPERVISION;

For this project, the Maintenance Supervisors in charge are:

Kinney County Maverick County Val Verde County Zavala County
Anthony Aldaco Charles Fite Francis Schell, Jr. Alejandro Alvarez
anthony.aldaco@txdot.gov charles.fite@txdot.gov francis.a.schell@txdot.gov alejandro.alvarez@txdot.gov
SCOPE OF WORK:

If agreed upon in writing by both parties to the Contract, the Contract may be extended for an additional period of time not to exceed the original Contract time period. The
extended Contract shall be for the original bid quantities, terms and conditions plus any approved, applicable change orders.

When the Contract is extended by agreement, a performance and/or payment bond, if required shall be executed in the amount of the extension before the additional work
begins.

CONTROL OF MATERIALS

Contractor will furnish all necessary materials and deliver salvageable materials to the designated maintenance office.
Materials that are determined unsalvageable by the Engineer shall become property of the Contractor and shall be disposed in accrdance with federal, state, and local
regulations.

Working days will be computed and charged in accordance with Article 3.1.5 "Calendar Day." Working hours will be between 8:00 a.m. and 4:00 p.m. unless otherwise
approved by the Engineer. No work will be performed on Saturdays, Sundays, or national holidays without prior approval.

LIEM 7 -LEGAL RELATIONS AND RESPONSIBILITIES

Roadway closures during the following key dates and/or special events are prohibited; January1, the last Monday in May, July 4, the first Monday in September, the fourth
Thursday in November, and December 24 or 25.

IEM 421 -HYDRAULIC CEMENT CONCRETE

Sulfate resistant concrete shall be used in all situations where structural elements are in contact with the natural ground. These includes, but are not limited to, all reinforced

concrete pipe, concrete box culverts, drill shafts, bridge columns, bridge abutments, wing walls, approach slabs, inlets, manholes, junction boxes, ground boxes and all
concrete riprap.

LIEM.432 -RIPRAR
When placing Concrete Riprap, use Class B Concrete.

[IEM 450 -RAILING

Contractor is responsible for field verifying measurements for pedestrian rail in radius. Removal of the existing pedestrian rail shall be subsidiary to ltems 450-6042 and
450-6043. This work shall be considered as Specialty Rail Repairs

LIEM 502 -BARRICADES, SIGNS AND TRAFFIC HANDLING
Barricades, signs, and traffic handling (including truck mounted attenuators) shall not be paid for directly but shall be subsidiary to the various bid items of the contract.

Furnish and install all signs, barricades and other incidentals necessary for proper traffic control, in accordance the Texas Manual on Uniform Traffic Control Devices,
the Department's Compliant Work Zone Traffic Control Device List, and the Department's traffic control standards.

When shadow vehicles are called for in the standards, they shall be equipped with Truck Mounted Attenuators (TMA).
Lane closures will require prior approval from the Department and a minimum of 48 hours of advance notice. Inmediately notify th Department of changes in schedule.

Limit lane closures to a maximum of 2 miles. If more than one lane closure location is desired, provide a minimum of a 2 mile pasing zone between locations. Provide
eparate sign set up for each |ocatian. . . . - .

6\/%&% arrow lgoargs Lé?e reqmreJ, prol\ﬁge a standby unit in good working condition at the jobsite ready for immediate use.

Rumble strips shall be required as per standard WZ(RS)-16, unless otherwise directed by the Engineer.

[IEM 512 -PORTABLE CONCRETE TRAFFIC BARRIER

Do not use different types of Portable Traffic Barriers in a single continuous installation.

LIEM 544 -GUARDRAIL END TREATMENTS
ET-PLUS or X-Lite systems shall not be utilized for new installations, unless otherwise approved by the Engineer.

After installation of new SGT, repair all galvanized parts on which the galvanizing has become scratched, chipped, or otherwise damaged. Repair in accordance with
Item 445.3.5, "Repairs". This work is subsidiary to the various bid items of the contract.

Posts height will vary and dimensions will be provided by the Engineer.
LIEM 545 :CRASH CUSHION ATTENUATORS:

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

LIEM €58 -DELINEATOR AND ORJECT MARKER ASSEMBLIES:
Remove damaged delineators and replace with either a new metal delineator (TY-C)(GF1) or install as directed by the engineer.

Delineators are to be placed at 25 foot spacing on the entire side of the repaired railing. A minimum of 3 delineators are to be installed whenever the
approach or departure is less than 100 foot in length.

One delineator per rail is to be installed except on SGT-Railing.

[IEM 770 -GUARD FENCEREPAIR
Contractor shall furnish all materials and hardware as per Item 770.

Furnish and place topsoil to repair areas disturbed by construction operations, as approved. The topsoil and placement will notbe paid for directly, but will be considered
subsidiary to the various bid items.

After guardrail repair is complete, repair all galvanized parts on which the galvanizing has become scratched, chipped or otherwise damaged. Repair galvanizing in
accordance with ltem 445.3.D, "Repairs”. This work is subsidiary to the various bid items of the contract.

If only the W-beam rail element of a bridge rail is damaged, the rail shall be repaired in accordance with ltem 770-6001.

Different terminal connectors are required to attach rail to concrete bridge rail and TxDOT will provide a site specific design for Contractor to install the terminal connection
assembly. This work will be subsidiary to the bid item specified.

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

GENERAL NOTES
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LIEM 770 .GUARD FENCE REPAIR (CONT.)

When timber or steel posts are encountered in concrete riprap without an existing leave-out, the contractor will remove existing post, saw cut 18"X18" square leave out
hole and replace post, backfill, and compact with suitable material to the bottom of existing adjoining riprap and fill leave out area with grout.

Timber/steel post with concrete foundation will be defined as a post in which the entire foundation is completely encapsulated in concrete. This work will be paid for under
this Item 770-6011. All other posts, including those in riprap and mow strip will be paid for under Item 770-6010 "Remove/Replace Timber/Steel Post without Concrete
Foundation”

Repair damaged steel post by exposing the post twelve inches below the damaged area. Cut post a minimum of six inches below the damaged area and weld a new post
to the existing portion of post using full depth groove weld all the way around the post. Backfill will consist of grout.

When field welding is required, provide a "qualified" person, capable of making welds of sound quality in accordance with ltem 448.4.2, "Welder Qualification".
Do not damage existing posts when realigning posts, drill new post holes and reset existing posts as directed.

If an SGT post must be realigned, removal and resetting of supported elements will be necessary to complete the realignment of the post. This removal and
resetting of the supporting elements will be subsidiary to Item 770-6017. Concrete/grout work may be necessary to perform the realignment of posts and
shall will be subsidiary to this item.

When a curved rail is required to be replaced, the contractor shall field verify radius and provide materials to repair the location. The removal and replacement of the
existing rail type will be subsidiary to this item

MISCELLANEQUS

Certain standard sheets in the miscellaneous tab will be used as a guide for retrofitting existing structures with rails listed on those sheets. Details with
appropriate notes from these guides should be prepared for the specific application. Dimensions of existing slab thickness, curb widths, heights, etc., should
be shown. In some cases, particular care should be taken in identifying the bridge abutment wing wall conditions and providing for proper reinforcement
anchorage and approach guard fence post positioning. These sheets may not be used without modification.

The details shown may need to be amended if the exact existing condition is not covered. In all cases, details and notes not required must be crossed out or
eliminated, “(MOD)"added, and the phrase “(Not to be used as a standard)” removed, and the sheet signed and sealed.
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® QUANTITY SHEET

Texas
Department
of Transportation

CONTROLLING PROJECT ID 6375-93-001 DISTRICT Laredo COUNTY Val Verde

HIGHWAY US0090

CONTROL SECTION JOB 6375-93-001
PROJECT ID A00139603
COUNTY Val Verde TOTAL EST. T
HIGHWAY uso0090
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6028 REMOVING CONC (MISC) SY 50.000 50.000
132-6001 EMBANKMENT (FINAL)(ORD COMP)(TY A) cYy 10.000 10.000
401-6001 FLOWABLE BACKFILL cY 10.000 10.000
420-6074 | CL C CONC (MISC) cY 5.000 5.000
429-6007 CONC STR REPAIR (VERTICAL & OVERHEAD) SF 10.000 10.000
429-6009 CONC STR REPAIR (STANDARD) SF 10.000 10.000
432-6001 RIPRAP (CONC)(4 IN) cY 10.000 10.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cYy 10.000 10.000
451-6003 RETROFIT RAIL (TY T1W) LF 50.000 50.000
451-6004 RETROFIT RAIL (TY T131RC) LF 50.000 50.000
451-6030 RETROFIT RAIL (TY C1W) LF 50.000 50.000
451-6066 RETROFIT RAIL (TY PR11) LF 50.000 50.000
451-6067 RETROFIT RAIL (TY PR22) LF 30.000 30.000
500-6033 MOBILIZATION (CALLOUT) EA 15.000 15.000
500-6034 MOBILIZATION (EMERGENCY) EA 2.000 2.000
510-6002 ONE-WAY TRAF CONT (PILOT CAR) HR 50.000 50.000
512-6072 PTB (FRN&INSTL)(SGL SLP)(TY 1) OR (STL) LF 100.000 100.000
512-6074 PTB (MOVE)(SGL SLP)(TY 1) OR (STL) LF 100.000 100.000
512-6076 PTB (REMOVE)(SGL SLP)(TY 1) OR (STL) LF 100.000 100.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 800.000 800.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 25.000 25.000
540-6003 MTL THRIE-BEAM GD FEN (TIM POST) LF 16.000 16.000
540-6005 | TERMINAL ANCHOR SECTION EA 2.000 2.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 2.000 2.000
540-6009 MTL BEAM GD FEN TRANS (T6) EA 2.000 2.000
540-6015 DRIVEWAY TERMINAL ANCHOR SECTION EA 2.000 2.000
540-6016 DOWNSTREAM ANCHOR TERMINAL SECTION EA 2.000 2.000
540-6017 MTL BM GD FEN (LONG SPAN SYSTEM) LF 100.000 100.000
540-6018 MTL BM GD FEN TRANS (NON - SYM) EA 2.000 2.000
540-6019 MTL W-BEAM GD FEN (SPECIAL) LF 100.000 100.000
540-6035 MTL BM GD FEN TRANS (31"-28") EA 20.000 20.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 100.000 100.000
542-6002 REMOVE TERMINAL ANCHOR SECTION EA 2.000 2.000
544-6006 GDRAIL END TRT(INST)(WOOD POST)(TY IlI) EA 2.000 2.000
545-6003 CRASH CUSH ATTEN (MOVE & RESET) EA 2.000 2.000
545-6005 CRASH CUSH ATTEN (REMOVE) EA 2.000 2.000
545-6019 CRASH CUSH ATTEN (INSTL)(S)(N)(TL3) EA 2.000 2.000
DISTRICT COUNTY CCSJ SHEET
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 6375-93-001

DISTRICT Laredo

QUANTITY SHEET

HIGHWAY US0090
CONTROL SECTION JOB 6375-93-001
PROJECT ID A00139603
COUNTY Val Verde TOTAL EST. T
HIGHWAY uso0090
ALT BID CODE DESCRIPTION UNIT EST. FINAL
658-6015 INSTL DEL ASSM (D-SW)SZ (BRF)GF1 EA 50.000 50.000
658-6016 INSTL DEL ASSM (D-SW)SZ (BRF)GF1 (BI) EA 50.000 50.000
658-6028 INSTL DEL ASSM (D-SY)SZ (BRF)GF1 EA 100.000 100.000
770-6001 REPAIR RAIL ELEMENT (W - BEAM) LF 2,000.000 2,000.000
770-6002 REPAIR RAIL ELEMENT (THRIE - BEAM) LF 25.000 25.000
770-6003 REP RAIL ELMNT(THRIE-BM TRANS TO W -BM) LF 25.000 25.000
770-6004 REPAIR RAIL ELEMENT (CURVED RAIL) LF 25.000 25.000
770-6006 RAISE RAIL ELEMENT LF 100.000 100.000
770-6010 REM / REPL TIMBER/STL POST W/O CONC FND EA 150.000 150.000
770-6011 REM / REPL TIMBER / STL POST W/CONC FND EA 50.000 50.000
770-6017 REALIGN POSTS EA 100.000 100.000
770-6019 REMOVE & REPLACE BLOCKOUT EA 150.000 150.000
770-6021 REPLACE SINGLE GDRAIL TERMINAL RAIL LF 300.000 300.000
770-6022 REPLACE SINGLE GDRAIL TERMINAL POST EA 100.000 100.000
770-6023 REPAIR OF TERMINAL ANCHORS POSTS EA 10.000 10.000
770-6027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 25.000 25.000
770-6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 10.000 10.000
770-6029 REM & RESET SGT IMPACT HEAD EA 2.000 2.000
770-6030 REPLACE SGT CABLE ASSEMBLY EA 10.000 10.000
770-6031 REPLACE SGT CABLE ANCHOR EA 10.000 10.000
770-6032 REPLACE SGT STRUT EA 10.000 10.000
770-6033 REPLACE SGT OBJECT MARKER EA 10.000 10.000
770-6052 REPAIR STEEL POST WITH BASE PLATE EA 2.000 2.000
771-6002 REPLACE POSTS (TL-4) EA 50.000 50.000
771-6004 | CABLE SPLICE / TURNBUCKLE (TL-4) EA 10.000 10.000
771-6008 REPR OR REPLC CABLE BARR TERM SEC(TL-4) EA 3.000 3.000
771-6010 REPLACE CABLE (TL-4) LF 200.000 200.000
771-6012 REPLACE POST HARDWARE (TL-4) EA 40.000 40.000
772-6003 POST AND CABLE FENCE (NEW INSTALLATION) LF 50.000 50.000
772-6009 POST AND CABLE FENCE (REPAIR) LF 50.000 50.000
774-6058 REPAIR (BEAT - SSCC) EA 1.000 1.000
776-6001 REPAIR (STEEL POST W/ W-BEAM - T101) LF 50.000 50.000
776-6004 REPAIR (STL POST W/ DOUBLED W-BEAMS-T6) LF 50.000 50.000
776-6009 REPAIR (STL PIPE PEDESTRIAN RAIL - PR1) LF 50.000 50.000
776-6011 REP METAL POST W/ BASE PLATE(T101 RAIL) EA 5.000 5.000
776-6014 REP METAL POST W/ BASE PLATE (T6 RAIL) EA 5.000 5.000
776-6021 REPAIR (TY T1 - 101R) LF 50.000 50.000
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 6375-93-001

DISTRICT Laredo

QUANTITY SHEET

HIGHWAY US0090
CONTROL SECTION JOB 6375-93-001
PROJECT ID A00139603
TOTAL
COUNTY Val Verde TOTAL EST. FINAL
HIGHWAY USs0090
ALT BID CODE DESCRIPTION UNIT EST. FINAL
776-6035 | REPAIR (W-BEAM - T101 RAIL) LF 50.000 50.000
6185-6002 | TMA (STATIONARY) DAY 50.000 50.000
TXDOTCONNECT
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1.

10.

1.

12.

13.

1.

“"Standard Highway Sign Designs for Texas,” latest edition.

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

The Boarricade and Construction Standord Sheets (BC sheets) are intended
to show typical exomples for plocement of temporary traffic control
devices, construction pavement markings, and 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 ond design of the Traffic Control Plon (TCP)is the
responsibility of the Engineer.

The Contractor may propose chaonges 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 Controctor may not move or change
the opproximate location of any device without the approval of the Engineer.

Geometric design of lone shifts and detours should, when possible, meet the
applicable design criteriao contained in monuals such as the Americon
Association of State Highway and Transportation Officials (AASHTO),

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

When projects abut, the Engineer (s) may omit+ the END ROAD WORK, TRAFFIC
FINES DOUBLE, aond other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. 1f the
adjocent project is completed first, the Controctor shall erect the
necessory warning signs os 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 medion side of
divided highways where medion width will permit ond traffic volumes
justify the signing.

All signs shall be constructed in accordance with the details found in the
Sign details
not shown in this monual shall be shown in the plaons 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 exomples. As necessary, the Engineer will determine the most
appropriate traffic control devices to be used.

As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) and the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shall be erected in advance of the CSJ Iimits. However,
the TRAFFIC FINES DOUBLE sign will not be required on projects consisting
solely of mobile operation work, such as striping or milling edgeline rumble
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR ond END ROAD WORK signs
shall be erected at or near the CSJ Ilimits.

Except for devices required by Note 10, traffic control devices should
be in place only while work is actually in progress or a 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-way line as possible, or locoted behind o borrier or guardrail,
or os approved by the Engineer.

WORKER SAFETY APPAREL NOTES:

Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall weor high-visibility safety apparel meeting
the requirements of ISEA “Americon National Stondord for High-Visibility
Apparel, " or equivalent revisions, ond labeled as ANSI 107-2004 staondard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
DEPARTMENTAL MATERIAL SPECIFICATIONS (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
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Only pre-qualified products shall be used. The “Compliont Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and their sources and may be found on-1ine at the web address given
below or by contacting:
Texas Deportment of Tronsportation
Troffic Operations Division - TE
Phone (512) 416-3118
SHEET 1| OF 12
THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT o Oparations
http://www.txdot.gov I Texas Department of Transportation s‘}!;,’,f,‘;;’,
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GENERAL NOTES
AND REOUIREMENTS
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TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT ION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING™
SPACING
. N /A 620-10TL SIZE
e SOl wort No G20-1or A
see Note -0l . .
1ona & T T Sion  |conventionol| Expressway/ Posted| Sign
INTERSECTED | Block - Clty <= | 1000 1500 - ey * Number Road Freeway Speed 5"‘.3:.'."“
4 ROADNAY 1000° -1500° - Hwy = 1 Block - City or Series
§ ~ : [ Feet
5 X X SN » cw204 MPH (apprx. )
S x . w2) 30 | 120
& - & cwz2 48" x 48" | 48" x 48"
53 nin. 5 cw23 35 160
E onzs 20 | 240
. 45 320
£ et i, cw2, =0 200
g 620-2 Ccw7, Cws, 36" x 36" | 48" x 48" 3
2 Gz0-101 _ (orional cw9, cwi1, S5 500
& 1ond 4) cwi4 60 6002
L . 520-2 65 700 2
Nay be mounted on back of "ROAD WORK AHEAD™ (CN20-1D) sign with approval of Engineer. Cw3, Cw4, 70 8002
o (See note 2 below) w5, Cwse, 48" x 48" | 48" x 48" 7
bE 1. The typicol minimum signing on a crossrood opprooch should be @ "ROAD WORK AHEAD™ (CW20-1D)sfgn and o €SJ LIMITS AT T-INTERSECTION cws-3, 75 900
2 1620-2) "END ROAD WORK™ sign, unless noted otherwise in plons. cwio, cwi2 80 10002
25 2. The Engineer moy use the reduced size 36 x 36° ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types ond locotion of ony additional troffic control devices, 0
2 with the reduced size 36" x 18" "END ROAD WORK"{G20-2) sign on low volume crossroods (see Note 4 under such os a flogger ond accomponying signs, or other signs, thot should be used when work is * *
:3 “Typical Construction Worning Sign Size ond Spocing™). See the "Stondord Highwoy Sign Designs for being performed ot or neor an intersection.
o Texos™ monuol for sign details. The Engineer may omit the odvonce worning signs on low volume . . . ‘e .
& crossroads. The Engineer will determine whether o road is low volume. This inforntion shall be shown 2. If construction closes the road at o T-intersection the Contractor shall place the "CONTRACTOR o Dol i SPaCTgs o Jivided MidTwoys, exbresswoys ond Ireewoys.
ig in the plons. NAME" (G20-6T) sign behind the Type 3 Borricodes for the rood closure (see BC(10) olso). WITCD) typical lication dicgroms or TCP Standord Sheets.
| 3. Bosed on existing field congitions, the E"Ulﬂ'ﬂ'/lﬂim"’f moy require 00ditional $igns such os FLAGGER The "ROAD WORK NEXT X MILES™ left orrow(G20-1bTL) ond “ROAD WORK NEXT X MILES" right arrow ¥ P oo
= AHEAD, LOOSE GRAVEL, or other oppropricte signs. When odditional signs ore required, these signs will (G20-1bTR)" signs shall be reploced by the detour signing called for in the plons. . . . . .
k be considered port of the minimum requirements. The Engineer/Inspector will determine the proper a Mm;nn "';':,“ :':":' mk;;'" '°.:;';:m|'::"'m 8ign neorest e
ﬁ locotion ond spocing of ony sign not shown on the BC sheets, Traffic Control Plon sheets or the Nork work oreo or distonce betweer HH on.
Zone Stondard Sheets. GENERAL NOTES
by 4, The "ROAD WORK NEXT X MILES™(G20-1aT)sign lhllll be required at high volume crossroods to odvise
motorists of the length of constructi ither direction from the intersection. The Engineer 1. Special or larger size signs moy be used 0s necessory.
will determine whether a roodwoy is mlmreu high volume.
S 5. Additional troffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distonce between signs should be increased as required to have 1500 feet
ﬁ,'\ 6. When work occurs in the intersection oreo, oppropriate traffic control devices, os shown elsewhere in advonce worning.
é the plons or as determined by the Engineer/[nspector, sholl be in place,
% 3 between 5igns should be incregsed os required to hove 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance worning.
o WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS o
Sl 620-9TPX ¥ 4. 36" x 36" "ROAD NORK AHEAD" (CW20-1D)signs may be used on lov volume
g‘ crossroods at the discretion of the Engineer. See Note 2 under "Typical

STAY ALERT

evo

OBEY Locotion of Crossrood Signs~.

R20-5T% %
* %620-57 5. Only dionond shaped worning sign sizes ore indicoted.

Cn20-1D

R20-50TP% ¥| TALK OR TEXT LATER

% %G20-6T

6. See sign size Iisting in "TMUTCD", Sign Appendix or the “Stondard Highway
Sign Designs for Texos™ monual for complete Iist of avaflable sign design

Type 3 Barricode or sizes,

chonnel1zing devices

s
/ i v T < LEGEND,
T E — _ e e _ e e —_— Type 3 Borricade
/ / / < | /“('(T/’ / = 000 | chonnelizing Devices
y 13 // | Beginning of —
v inning of SPEED
— ke /. ek Re-1[LIMIT ® . a | si;n
x TS Limit line should 620-207 ¥ ¥
i coordinate &) See Typicol Construction
When extended distances occur between minimol work spoces, the Engineer/Inspector should ensure odditional ROAD WORK with sign Warning Sign Size aond
“ROAD WORK AHEAD" (CW20-1D)signs are ploced in odvance of these work oreds to remind drivers they are still 620-2 % ¥ location NOTES X Spacing chort or the
within the project Iimits. See the opplicable TCP sheets for exoct location and spacing of signs and TMUTCD for sign
channel fzing devices. The Contractor shall determine the oppropriate distance spacing requirements.
to be ploced on the G20-1 series signs ond "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES® (G20-5T)sign for each specific project. SHEET 2 OF 12
[ J STAY ALERT This distance shall reploce the “X" ond sholl be rounded ————
OBEY to the nearest whole mile with the approval of the Engineer. ﬁ'” Traffic
VARNING No decimals shall be used. Operations
ROAD SIoNS I Texas Department of Transportation Standord
CLOSED|R1-2 on-a TALK OR TEXT LATER STATE LAW @ The "BEGIN WORK ZONE" (G20-9TP) ond "END WORK ZONE" (G20-2bT)
Type 3 shol | be used gs shown on the somple Iayout when advonce
cm 6 Borricode or 3w G20-10T R20-31 signs ore required outside the CSJ Limits. They inform the
chomnelizing * % **

. . Tying outarde tne CoJ Limiss where rorric rincs noy aowote | BARRICADE AND CONSTRUCT ION
if .
) / if workers ore present mJEc' L I“l '

%% Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC

\ e

T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER.

FINES DOUBLE signs will not be required on projects
<& consisting solely of mobile operations work.
> E Area for plocement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2’ - l‘
ond other signs or devices as colled for on the Troffic Fiies be-14. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
// X "~ [sPEED]R2:! Control Plan. (©TxDOT November 2002 con [sect] 208 T HIcHWaY
m%"gml' Liwir @ Contractor will install o regulotory speed Iimit sign of nevistons 637593 001 [ us277,ETC.
X X the end of the work zone. 9-01 814 orsT Comt SoeeT 0,
620-2 % % 7-13 22 VARIOUS
———
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work Zone speed Iimits sholl be reguiotory, established in occordonce with the “Procedures for Establishing Speed Zones, -
ond opproved by the Texos Tronsportation Commission, or by City Ordinonce when within [ncorporoted City Limits,

Reduced speeds should only be posted in the vicinity

No worronty of ony

TxDOT assumes no responsibility for the conversion

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

king is mooe by TxDOT for ony purpose whatscever.
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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) rador transmitter.
E. Speed monitor trailers or signs.

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

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

10.For more specific guidonce concerning the type of work, work zone
conditions and foctors impacting al lowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

Signing snown for 1vi H 1 Signing shown for
Sloning snown for. ts1 of work activity ond not 'rhrpughou'r the entire project. Stontng show for. sy
o e L Regulatory work zone speed signs (R2-1) shall be removed acge B2t for LINITS
1
signing. or covered during periods when they aore not needed. signing,
| |
- _— - - - - - __ \______JQ_P___________.I_ _
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ “\\\\\\\\\\\\\\\\\\\\\\\\\\\\
1
(750" - 1500°) munn::‘;d | v See Generol ote 4 \ | (780" - 13000 m"mu
WORK .
SPEED WORK g ZONE 620-5cP SPEED
LINIT ZONE | 52075° SPEED LINLT WORK WORK Tt
70| e SPEED g%mq 70 ZONE | c20-s0p ZONE | z0-50 70
R2-1 P SPEED R2-1
Cn3-5 60 R2-1 ?_“E“E.P LIMIT
6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction
the traffic control plons when restricted geometrics with o lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geametrics to 2. Regulatory work zone speed limit signs shall be ploced on supports ot a 7 foot minimum
a higher design speed is not feasible. mounting height.
Long/ Intermediate Term Nork Zone Speed Limit signs, when approved as described 3. ?peed zgnz_sigrﬁ crefi;lusf:cﬂed for one direction of travel ond ore normally posted
above, should be posted and visible to the motorist when work octivity is present, or eoch direction of trovel.
Work octivity moy also be defined 0s @ change in the roodway that requires 4. Frequency of work zone speed |imit+ signs should be:
a reduced speed for motorists to safely negotiate the work areg, including: 20 wz and greater pg.z “I, é mi::.-.
a) rough road or domaged pavement surface 35 mph and less 0.2 to 1 mile
b} substantial alteration of roodway geometrics (diversions)
c} construction detours 5. Regulatory speed Iimit signs shall hove block legend ond border on o white reflective
d) grade background {See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions reodily apparent to the ariver . 6. Fabrication, erection ond maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long o8 ony of these conditions exist, the work zone speed Iimit signs "WORK ZONE" {G20-50P) plogue 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 zane 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 Lquenforcenezf.y e ' ' . ‘ . Traffic
borrier, when work activity is within 10 feet of the traveled way or octually B. Flogger stationed next ta sign. 0‘5%’.5""7"5
in the trovelled woy. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation | diandara

BC¢31-14

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

Fiie: be-14. dgn on: TXDOT__[ck: TXDOT[ow:_Tx00T | cx: TxDOT]
©71xDOT_November 2002 conr [seet] Jon | HIGHWAY
REVISIONS 637593 001 | US277,ETC.
3'?; 8-14 oisT conry SHeeT o,
- 22 VARIOUS
e ————

v




.;
5
g
]
.‘:!-
s
]
3
2

DISCLAIMER:

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SICNS
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5
Paved SININSTIRS Poved TR — % *
shoul der shoulder 7Y |
ez
¥ Wnen plocing skig supports on unlevel ground, the leg post lengtns must be odjusted So the 5ign oppedrs straight ond plumb.
Objects shall NOT be placed under skids os o meons of leveling.
% % Wnen plogues ore ploced on duol-leg supports, they should be ottached to the upright neorest the travel lone.
Supplemental ploques {odvisory or distonce) should not cover the surfoce of ihe porent sign.
mf , ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
nof .
will be by bolts ond nuts
:33:": or screws. Use TxDOT's or
" monufacturer’s recommended
1 procedures for attoching sign
substrates to other types of
s + sign supports
shal | not
S protrude
obove sign
WpLE R Noils shall NOT
be ol lowed.
YORKER och si
 asc dbsen | 1IN Eoch sign
Sign suoports shal | NN shall be ottached
extend more thon S 3 directly to the sign
1/2 way up the
back of the sign support. Multiple
substrate. u 8igns shall not be
FRONT ELEVATION joined or spliced by
‘Wood, metol or ony meons Wwood
Fiber Reinforced Plastic
supports sholl not be
ng embedded perforoted squore metal tubing in order to extend past extended or repaired
height will only be ol lowed when the splice is made using four bolts, two SIDE ELEVATION e
dbove ond two below the spice point. Splice must be located entirely benind by splicing or
the sign substrate, not nedr the Dase of the support. Splice insert lengtns Wood other mgons,
should be at least 5 times nominal post size, centered on the splice and
of ot leost the same gouge material.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SICNS

1. STOP/SLON poddles ore the primory method to control troffic
by floggers. The STOP/SLOW poddie Size should be 24~ x 24°
os detailed below. 1.

2. Wnen used ot night, the STOP/SLOW paddie shall be
retrorefiectorized.

3. STOP/SLON paddies may be attoched t0 o stoff with o minimum
length of 6° to the bottom of the sign.

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

WITHIN THE PROJECT LIMITS

Permonent signs ore used 1o give notice of troffic lows or regulotions, call
attention to conditions thot ore potentially hozordous to troffic operations,
show route designations, destinations, directions, distonces, services, points
of interest, and other geogrophical, recrectional, or culturol information,
Drivers proceeding through a work zone need the some, if not better route
Quidonce 0s normally installed on 0 roodwoy without construction,

OENERAL NOTES FOR WORR ZOME SICNS

troctor shall install ond maintain
sign posts shall be pointed wh

Borricades shol | NOT be used 08 5ign Suppor
A1l signs snoll be installed in gccoraonce with the plons or 0s directed by the Engineer. Signs snall De used to reguigte, warn, ond
guide the traveling public safely through the work zone.
The Contractor moy furnish either the sign design shown in the plons or in the ~Stondard Highwdy Sign Designs for Texas™ (SHSD). The
Engineer/Inspector may require the Controctor to furnish other work zone signs that ore shown in the TMUTCD but may have been omitted
from the plons. Any variation in the plons shol | be documented by written agreement between the Engineer ond the Contractor’s
Responsible Person. All chonges rust be documented in writing before being implemented. This con include documenting the chonges in
the [nspector’s TxDOT diory ond hoving both the Inspector ond Controctor initial ond dote the ogreed upon chonges.
The Contractor shall furnish llm supports |isted in the “Compliant Work Zone Traffic Control Device List™ (CWZICD). The Contractor
shall install the sign support in occordonce with the monufocturer’s recommendations. If there is o question regarding installation
procedures, the Contractor sholl furnish the Engineer a copy of the monufacturer's instal lotion recommendotions so the Engineer con
verify the correct procedures ore being followed.
The Contractor is responsible for installing signs on approved supports ond replacing signs with domoged or crocked substrotes ond/or
domoged or marred reflective sheeting os directed by the Engineer/Inspector.
[dentification morkings moy be shown only on the back of the sign substrote. The moximum height of letters and/or compony |ogos used
for igentificotion shall be 1 inch.
The Controctor shall reploce damaged wood posts. New or daomaged wood sign posts shall not be spliced,

gns in o stroight ond plumb condition ond/or 08 directed by the Engineer.

The types of sign supports, ons, ond the type of sign substrotes can vory bosed on the type of

work being performed. The Eng ng the appropriate size sign for the type of work being performed. The

Controctor Is responsible for ensuring the sign support, sign mounting height ond substrate meets monufocturer’s recommendotions fn

regord to crashworthiness ond durgtion of work requirements.

0. Long-term stationory - work that occupies @ location more thon 3 days.

b. [Intermediote-term stotionory - work that occupies a location more thon one daylight period up to 3 doys, or nighttime work losting
nore thon one hour.

¢. Short-term stotionory - doytime work thot occupies o locotion for more thon 1 hour in @ single doylight period.

d. Short, durotion - work thot occupies a location up to 1 hour.

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

. om of Long-term/[ntermediate-term signs shall be ot least 7 feet, but not more thon 9 feet, above the poved surface, except

2

3.
4.

1.

2.
3.

1.

2
3.

1.
2.
3.
4.
5.

6.
T.

05 shown for supplemental plaques mounted below other signs.

The bottom of Short-term/Short Duration signs sholl be o minimum of | foot obove the povement surfoce but no more thon 2 feet obove
the ground.

Long-term/ [ntermediate-term Signs moy be used in lieu of Short-term/Short Duration signing.

Short-term/Short Duration signs sholl be used only during daylight and shall be removed ot the end of the workdoy or roised to
oppropriote Long-term/ [ntermediote sign hefgnt.

Regulatory signs shal| be mounted ot leost 7 feet, but not mare thon 9 feet, obove the poved surfoce regordless of work durotion,

The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plons or os directed by the Engineer.

The Controctor shall ensure the sign substrate is installed in occordonce with the monufocturer's recommendations for the type of sign
support that is being used. The CWZTCD Iists eoch substrate that con be used on the different types ond models of sfgn supports.
“Mesn™ type moterigls ore NOT on opproved Sign suDstrate, regordiess of tne tigntness of the weove.

All wooden individual sign ponels fabricated from 2 or more pieces shall have one or more plywood cleat, 172" thick by 6 wide,
fostened to the bock of the sign ond extending fully ocross the sign. The cleat shall be attached to the bock of the sign using wood
screws that do not penetrate the face of the sign ponel. The screws shall be placed on both sides of the splice and spoced at 6°
centers. The Engineer may opprove other methods of splicing the sign foce.

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

White sheeting, meehrn the requirements of DMS-8300 Type A, sholl be used for signs with g white bockground.

Oronge sheeting, meeting the requirements of DNS-8300 Type By or Type Cp, sholl be used for rigid signs with oronge backgrounds.

All sign letters ond numbers shal | be cleor, ond open rounded type uppercase alphabet letters as opproved by the Federal Hi

class workmonship in occordonce with Department Stondords ond Spec
R

When sign messoges may be confusing or do not apply, the signs sholl be removed or completely covered.
Long-term stotlonary or intermediate stotfonory signs instal led on squore metol tubing moy be turned owoy from troffic 90 degrees when
the sign messoge is not opplicable. This technique not be used for signs installed in the medion of divided highways or neor any

intersections where the sign moy be seen from unw‘oc:;!nq traffic.

tration {FHWA) ond 05 published in the "Stondord Highway Sign Design for Texos™ monuol. Signs, letters ond numbers sholl be of
ications.

Signs instal led on wooden skids sholl not be turned ot 90 degree ongles to the roodwoy. These signs should be removed or completely

covered when not required.

When signs ore covered, the material used sholl be opoque, Such as heavy mil black plastic, or

entire sign foce ond mointoin their opoque properties under automobile headlights ot night, without domoging the sign sheeting.

Burlop shall NOT be used to cover signs.
Duct tape or other adhesive material sholl NOT be offixed to o sign face.

Sfgns ond onchor stubs sholl be removed ond holes backfilled upon completion of work.
SI1CN_SUPPORT WK IGHTS

Where 5ign supports require the use of weights to keep from turning over,
the use of sandbogs with dry, cohesioniess sond should be used.

SHEET 4 OF 12

other materials which will cover the

shal | only be os specifically described In Sectfon GE.03 2. Wnen permonent regulatory or worning signs conflict with work Zone conditions, & :mnmm:;:;?':::‘w' Yo keep the sond from spilling ond to ‘ ® Traffic
Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permonent sign messoge motches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted Operations
the roodway condition, for use os sign support weights. I Texas Department of Transportation s‘}!;,’,f,‘;}’,
3. Wnen existing permanent signs ore moved ond relocoted aue to construction 4. Sondbogs should weigh o minimum of 35 Ibs ond a moximum of 50 Ibs.
5. Sondbogs shol | be made of o duroble materfal that teors upon vehiculor
4, If existing signs are to be relocoted on their original supports, they shall be impoct. Rubber (such @s tire inner tubes) snall NOT be used.
instol led on croshworthy boses os shown on the SND Standord sheets. The signs 6. Rubber bol losts desi for chonnelizing devices should not be used for
shal | meet tu required mounting heights shown on the BC Sheets or the SND bal last on portable m supports, Simnguworu designed ond monufactured M|c‘u M m'm' "‘.
work should be poid for under the oppropriate pay item for with rubber boses may be used when shown on the CWZTCD Iist. 'Em s‘c" m‘l'ts
24~ ting signs. 7. Sandbogs sholl only be ploced along or loid over the base supports of the
5. If permanent signs ore to be removed ond relocoted using temporary supports, traoffic control device ond shall not be suspended above ground level or
the Controctor shall use crashworthy supports 0s shown on the BC sheets or the hung with rope, wire, chains or other fosteners. Sondbags shall be ploced
CWZTCD. The signs shol | meet the required mounting heights shown on the olong the length of the skids to weigh down the sign support,
BC Sheets or the SWD Stondards during construction, This work should be paid 8. Sondbogs shol| NOT be ploced under the skid ond shol I not be used to level Bc (4 -14
for under the appropriate pay item for relocating existing signs. sign supports ploced on slopes.
6. Any sign or froffic control device that is struck or domoged by the Contractor [1 %B be-14.dgn on: “DOT‘\””X”W\W TXDOT_[oc: Tx00T
e . N ¢ or his/her construction equipment shal | be replaced 05 s0on 05 possible by the 1. FI t ttention t ni 1ons. When used the fl TxDOT_November 2002 CONT | seT] o8 HIGHWAY
z_‘h Controctor to ensure proper quidance for the motorists. This will be subsidiory m:m m’.:ﬂm m :— f:—:r‘ :.g':m?qh: g—‘:m. or nm—mmw REVISIONS 637593 001 | US277,ETC.
Legend & Border - Wite to [tem 502. red-oronge in color. Flogs shall not be allowed to cover ony portion of 9-07 8-14 bIsT COUNTY SHEET NO.
the sign foce. 1-13 22 VARIOUS
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Maximum 24 2%6 Sign
axd 1 A 1259 ftof | | = &ia Post
H L 4 Sign face 26 ]
t
post 246 2" /Zxﬁ
1 o
ax4 60" 4x4 .
{< 12" block block desirable
] —L r.al 34" min, in | optional
n u M { strong soils, | reinforcing
] = = 4x4 Length of skids may oy 991 Bose
9 Tod be increcsed for 55" min, in sl 34" min, in
o wood ey e veok soils. (172" lorger See the CWZTCD Post
0 See BC14) post odditional stobility. thon sign ;;:o::?"m:rl‘s, tor '
328 . for sign 2x4 x 40° Teo post) x 18% veck 80118,
58] fad reight u * Sre B 2" 2x4 broce Anchor Stub
'§§3.3 requirement  —p— 26 il (174" 1orger Anchor S1uD
§a3 3/8" bolts winuts thon sign {174° lorger
e a i L o 38" x 3 1/2° postt ———! Thon sign
28| 0 L | d tmin.) log pos 1l
£o5 P—v] P— Scorens oPTION 2 -
OPTION 1 OPTION 3
" " x4 bl
igbé 40 36 “ * D::' 4x4 Dlock (Direct Embednent) (Anchor Stub) tAnchor Stub ond Reinforcing Sleevel)
< , o
2osy ront PERFORATED SOUARE METAL TUBING
¢
P SKID MOUNTED wWOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
=L
3
Y ONG/ INTERMEDIATE T TATIONARY - PORTABL KID MOUNTED SIGN SUPPORTS e —————————
: CF:_—’ L INTE| DIATE TERM § ! ES a Refer to the CNZTCD ond the monufocturer’s installation procedure for eoch type sign support.
F 33 The moximum sign squore footoge shall odhere to the monufocturer s recommendotion.
: Eg Two post Installotions con be used for lorger signs.
-t T~ —————
ggsg 16 sq. ft. or less of ony rigid sign 112" 'EDGE ANCHORS
s‘o 9 4 less- substrote |isted in section J.2,d of Dig. ttyp) Both steel ond plastic Wedge Anchor Systems os shown
%sw sa. f+, or less the CAZICD, except 5/8° plywood, . on the SMD Stondord Sheets moy be used OS tempor
88 10mm extruded 172" plywood T3 alloved. . 8ign supports for 8igns b to 10 square feet of 8
.a'- thinwol | plastic a foce. They may be set in concrete or in sturdy soi
- EE sign only if opproved by the Engineer. (See wedb oddress for
ug'og ¥ “Troffic Engineering Stondard Sheets™ on BC(1}).
Eb;ﬁ @ 3/8" x 3" gr. 5 bolt 18
(2 per support) Joining
;:g._’: sign ponel ond supports - OTHER DESIGNS
..Sog MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AN N AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
<384 AT Dfrectlen, CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
o —|
3852 1347 %1 347 x 11 foot JOENERAL NOTES
ﬁ: w2 12 go post .
EF ] é (DO NOT SPLICE) 1374 " x13/4 " x 129" Nominol lymper] Maximum | Minimum | Drilled 1. Nolls may be used in the gssembly of wooden sign
3ok, | tnole 1o hole) 12 go. support Post | of |sa. feet of | Soit | motets Supports, but 3/6" bolts with nuts or /8" x 3 172
E '538 1 1 3/4" golv. round telescopes into sleeve \/ Size |Posts| Sign Foce Required| [.:n:::mmi be used on every Joint for final
i " with 5/16" holes . 4x4 1 12 36" N
§i X or 1.3/4% x 1 3/4° ~ Ax4 Z 21 36~ NO. 2. No more thon 2 sign posts shall be ploced within a
9 X 134" x1 34" x 52° (hole > g T ft. circle, except for specific moterials noted on the
| o} - 4x6 ] 21 36 YES
o to hole) 12 ga. squore perforated - Tx6 H % 5 ES CWZTCD List.
o Upr ight must tubing diagonal brace -
5 telescope 1o \ — — - 3. When project is comleted, oll sign supports ond
i provide 7 height WOOD POST SYSTEM FOR GROUND foundations shal| be removed from the project site.
g coove._ povenent 1347 %1 47 x 32 thate . MOUNTED SIGN SUPPORTS Tnis will be consicerea suosiaiary 1o Iten S0z
F4 to hole) 12 ga. square perforated s
N tubing cross broce < PO - fon *
g g ﬁ [ see BCt4) for definition of “Nork Durotion.
=
« 7 - x4 Wood sign posts MUST be one piece. Splicing will
< l ) o P % M1 be o loved. Posts shall be pointed wnife.
o . T T
[ i o~
& h N A\ See the CNZICD for the fype of sign substrote
5| pin ot awle 2 : e @8 " x 3" gr. that con be used for eoch approved sign support.
3 — e e es1 w(s volt
mo 8 S H
g ® > 13/4° x13/4 " x 129" H SHEET S OF 12
. thole to hole) o~ . Traffic
b 2.5 12 go. squore : L S a’ Operations
8 Yelds to start on per forated ® I Texas Department of Transportation s‘}{:,’,f,;’;’,
= opposite sides tubing upright ————= . -
| going in opposite h 3
:; directions. Wininm S
ac weld, do not =2" x 2" x
2 e e comewywos | BARRICADE AND CONSTRUCT ION
- o i e TYPICAL SIGN SUPPORT
%': 2" ] Eessivecececcrsvovess] 12 go. perforated
&Zf I T—— weld storts here tubing skid 2" x 2" x 8
zf| storts . (hole to hole)
— 2] here A veld 5 12 ga. squore
vl
88 SINGLE LEG BASE s oo e BC(5)1-14
-\:';n Sige view welded to skid Frie: be-14. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
Q"._. - ©71x001 November 2002 conr [sec] | ToHAY
" o REVISIONS 637593 001 | US277,ETC.
g2 SKID MOUNTED PERFORATED SQUARE STEEL TUBING SICN SUPPORTS 907 814
= 7-13
& - 22__uaniovs




No worronty of ony
for the conversion

from its use.
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'or Incorrect results or
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The use of this standord is governed by the "Texas Engineering Proctice Act”.
or

of this stand

DISCLAIMER:
T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols

2:39:47 PM

DATE: 172872021

FILE:

WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF -NAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

PQHI.E CHANGEABLE MESSAGE SICNS

N34

ABARDS 2

1% S8E

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

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

The Enumnr/lnsnncﬂr shal | approve ol messoges used on portable . .
chongeabte message signs (POS). Phose 1: Condition Lists Phase 2: Possible Component Lists
2. k.!ml on PCMS should contain l’lﬂ IIII'E 'mf_! 8 words (obout fou: "D_
it chayosters per wordl, not including sifole words such os “TO, Road/Lane/Ramp Cl List T Action to Toke/Effect on Travel Location Warning *x Advance
3. Ihlstlams should consist of o single phose, or two phoses that 000/Lane/Ramp Closure Lis Other Condition List List List List Notice List
olternote, Three-phose messoges ore not ol lowed. Eoch phose of the
FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
should ingle thought, ond must be understood
fresrs convey o single o e stood by CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" to refer to on exit rom on o freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
“EXIT CLOSED. " Do not use the term “RAWP, "
S. Alvays use the route or interstate designotion (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
6. :lI:‘ng':i'L';m‘rﬂr:{:gmr;%&gm panel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
3 inu i _
3 o ainimen ] foet her nere possTble. AT SH XXX XXX FT XXxx FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
= 7. The message term "WEEKEND™ should be used only if the work is to
. H e ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
P t t,
“: zﬂumf:ﬂm’m":"é?ﬂ :’:I?: mm’&cmzﬁﬁ?u work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-xx X SPEED MONDAY
o is 10 begin on Fridoy evening ond/or continue into Mondoy morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector moy select one of two options which are avail-
able for disploying a two-phose message on a PCNS. Each phose may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
disployed for either four seconds eoch or for three seconds eoch. LANES LANES TRAFFIC TRAFFIC US XXX [-XX E US XXX SPEED MAY XX
9. Do not "flash” messages or words included in o messoge. The messoge CLOSED OPEN XXXX FT XXX FT SOUTH 1O I-XX N EXIT XX_MPH
10. m :emgm ?:f‘;rlm:nmurl\I: g;pm.mamoeu i.e.
i - .e., B
B e e e 1 5 S S e | [ e o | [ e s | [ v o
11. Do not use the word "Danger" in mes: X
12. Do not display the messoge "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on o PCMS. Drivers do not understond the messoge.
13. Do not display messages that scroll horizontally or veriically ocross NIGHT 1-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the foce of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14, The following toble Iists obbrevioted words ond two-word phroses thot CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
ore occeptoble for use on o POMS. Both words in o phrose must be
disployed fogetner. Words or phroses not on this 11t should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
15, :‘:’gzz;:‘:?;m:: ;:‘ﬂ:“lllge;‘ 18 inches for irailer mounted LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
units. They should be visible from of leost 1/2 (.5) mile ond the text CLOSED X MILE SH_XXXX FRI-SUN STOP XX _PM
should be legible from ot leost 600 feet ot night ond 800 feet in
daylight. Truck mounted units must have o chorocter height of 10 inches EXIT RIGHT LN BUMP Us Xxx REDUCE END DRIVE NEXT
6. g‘ﬂh"ll-':' b'f':g‘?':h:;‘l’: g Ic:::r:gooz.:!'\e message boord rather thon CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
acl ne of X
) |=H o rignt justified. . CLOSED X MILES XXX FT USE CARE AUG XX
. i A | It illegible display thot will
™" ot ‘olarm motor sts 00 wi11 only De sea 10 olars warkers hor e MALL X LANES TRAFFIC Lanes | USE WATCH TONIGHT
PCNS has malfunctioned. A pattern such os o series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars s oppropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY M
WORD OR PHRASE | ABBREVIATION CEIC-)‘S’[E,D * LANES SHIFT in Pnose 1 must De uSed with STAY IN LANE in Pnose 2. LA[\'I:E * % See Appl ication Guidel ines Note 6.
Access Road ACCS RD
Alternate ALT
Avenue 3
Best Route BEST RIE APPL [CATION GUIDEL INES WORDING ALTERNATIVES
Boulevord VD 1. Only | or 2 phases ore to be used on o PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged os oppropriote.
| Brigge BROG 2. The Ist phase (o both) should be selected from the 2. Roooway designations IH, US, SH, FM ond LP can be interchonged os
[ Connot CANT “Rood/Lone/Romp Closure List" ond the “Dther Condition List". aporopriote.
[ Conter [41] 3. A 2nd phase con be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH ond SOUTH (or obbreviations E, W, N ond S) con
E;mrmhm CONST AHD on Travel, Locotion, General Worning, or Advonce Notice be interchonged os oppropriote.
Phase Lists™, 4, Highway nomes ond numbers replaced 08 appropr iate,
| CROSSING ___ 1xiNo ____ | 4. A Locotion Phase is necessory only if o distance or location 5. ROAD, HIGHWAY ond FREEWAY con be inferchonged os needed.
| Detour Route  |DETOUR RTE | is not included in the first phase selected. 6. AHEAD may be used insteod of distonces if necessory.
Do Not DONT 5. If two PCMS ore used in sequence, they must be seporated by 7. FT ond MI, MILE ond MILES interchonged as appropriate.
Eost E o minirum of 1000 ft. Eoch POMS shall be Iimited to two phoses, 8. AT, BEFORE ond PAST interchonged os needed.
Eastbound | route) E | ond should be understandable by themsel ve: 9. Distonces or AHEAD con be el iminoted from the messoge if o
| _Emergency ____JEMER | 6. For odvonce notice, when the current dote is within seven doys location phase is used.
| Emergency vehicie | EVER VEH | of the actwal work dote, colendar doys should be reploced with
—mronce, fnter 1 EN o days of the week. Advance notification should typically be for
| Express lone  JEXPLN | H
Express EXPAY no more thon one week prior to the work. SHEET 6 “ |z
XXXX Feet XXX FT ——
Fog Aheod FOG_AHD . Traffic
Fri FRAY, FAY PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR o Operations
| freewoy ______ 1 FRWY, FWY | . Division
T - m— 10D CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | gty
HoDowrion |
| Fezoros D Tving | IA DRV | e — RS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazordous Moter ioll HAZMAT Tuesi TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
[ Hign-Occuponcy | e T
c,,;c‘?: HHOY T"‘ Minutes TIVE_MIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS m'“u “ m'u' lw
® HY
:l oy - SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. m"‘._: mm:
[ Howcs) —_ [WR, WS |
Informotion INFO
FULL MATRIX PCVS SIONS MESSAGE SICN (PCMS)
It (s (i
_.lurnhnn J 1. Wnen Full Motrix PCNS signs ore used, the choracter height and legibility/visibility requirements shall be mointained os listed in Note 15 under “PORTABLE
Left CHANGEABLE MESSAGE SIGNS" above.
|_Left Lone LFT LN Wnen symbol signs, such 0s the “Flogger Symbol~ (CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the opproval of the Engineer, it ac ‘6’ - l‘
[ _Lone Closed N_CLOSED sholl mgintoin the legibility/visibility requirement Iisted Fiie: be-14. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
| Lower Level _ [LWR LEVEL | ¥nen symbol signs are reoresented graphically on the Full Matrix POVS, they snall only supplement the use of the stotic sign represented, ond shall not substitute || 7007 Tovemer 7002 T
L__Yointenonce MAINT for, or reploce thot sign. REVISIONS 001 | US2T7,ETC.
Roadway A full motrix PCNS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 P p—
fon = | ., US . S , FM: some size orrow. 7-13
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No worronty of ony

TxDOT ossumes no responsibiiTty for the conversion

Act”,

8 stondord is governed Dy the “Texas Engineering Procti

mode by TxDOT for ony p

1. Borrier Reflectors shall be pre-qualified, ond conform to the color ond
reflectivity requirements of DMS-8600.
Reflectors can be found at the Material Producer List web oddress

shown on BC(1).

o~

T1E_TRAFF

bl

Wnere troffic is on one si.

the detail obove.

5. When CTB umraies troffic troveling in the some direction, no borrier

reflectors will be re red on top of

6. Borrier Reflector units shall be yellow or white in color to match

the edgeline being supplemented.
7. Moximum spocing of Borrier Reflectors

8. Pavement morkers or temporory flexible-reflective roodway morker tabs

shol | NOT be used as CTB dellneation.

9. Attochment of Barrier Reflectors to CTB sholl be per monufocturer’s
recommenaat ions.
10.Missing or damoged Borrier Reflectors shall be replaced os directed

the

ineer.
11.5ingle slope borriers sholl be delineoted 0s shown on the above detail.

Color of Borrier Reflectors sholl be 0s specified in the TNUTCD. The
cost of the reflectors sholl be considered subsidiory to [tem 512.

of the CTB, two (2} Borrier Reflectors
shol | be mounted in opproximotely the midsection of eoch section of CTB.
An olternate mounting location is uniformly spoced ot one end of each
CTB. This will ollow for ottochment of o barrier gropple without

ing the reflector. The Borrier Reflector mounted on the side of
the CTB shall be locoted directly below the reflector mounted on top of
the borrier, as shown in 1he detail obove.

4, where CTB seporates two-way troffic, three barrier reflectors sholl be
mounted on edch section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directionollwhile the reflectors on eoch
side of the barrier shall hove one yellow reflective foce, as shown in

Borrier Reflector on

A 1ist of prequolified Borrier 16" toll plostic brocket

Max. spocing of borrier
reflectors is 20 feet.

Attoch the delineators as per
manufocturer’s recommendat ions.

LOW PROF ILE CONCRETE BARRIER (LPCB)

Reflectors

R _(CTB)

[nstall o minimum of
3 Borrier Reflectors
0s per monufocturer’s
recommendat ions.

DEL INEATION OF END TREATMENTS

the CTB. END TREATMENTS FOR
CTB'S USED
IN WORK ZONES

End treotments used on CTB’s in vork
Zones sholl meet crashworthy stondords
os defined in the National Cooperative
Highwoy Reseorch Report 350. Refer to
the CWZTCD List for opproved end
treatments ond monufocturers.

is forty (40) feet,

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

of this stondord to other formats or for incorrect results or domages resulting from its use.

DISCLAIMER:
3 \LRDDSTMNT\FY 2021\MNT ControctsS\MBGF REPAIR UPPER\MBGF UPPER_Controct Renewals (2021)\STANDARDS (2021)\Troffic Stangdargs-2021\STANDARDS BC\bc-14.

2:39:49 PM

DATE: 172872021

FILE:

WARNING L IGHTS

1.
2.
3.

4.

5.
6.

7.
8.

Type C Worning Light or
approved substitute mounted on o 1.
drum odjocent to the trovel woy. 2.

3.

4.
5.

| 6.
1.

Worning reflector may be round 4.

or squore.Must have o yellow 5.

reflective surface oreo of ot least
30 squore inches

Worning lights shol | meet the requirements of the TMUTCD.

Worning 1ights sholl NOT be instal led on barricades.

Type A-Low Intensity Flashing Worning Lights ore commonly used with drums. They ore intended to worn of or mark o potentially hozardous
orea. Their use shall be as indicated on this sheet ond/or other sheets of the plons by the designotion "FL". The Type A Warning Lights shall
not be used with signs monufoctured with Type By or C; Sheeting meeting the requirements of Departmentol Materiol Specification DMS-8300.
Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 10 supplement other troffic control
devices. Thelr use sholl be os indicated on this sheet ond/or other sheets of the plons by the designotion "SB".

The Engineer/Inspector or the plons shall specify the locotion ond type of worning lights to be installed on the troffic control devices.
When required by the Engineer, the Contractor shall furnish o copy of the warning Iights certificotion. The worning 1ight monufacturer will
certify the worning 1ignts meet the requirements of the latest 1TE Purchose Specificaotions for Flashing ond Steody-Burn Worning Lights.
When used to delineate curves, Type-C ond Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside.

The locotion of worning 1ights ond worning reflectors on drums shol | be 05 Shown elsewhere in the plons.

WARNING L IGHTS MOUNTED ON PLASTIC DRUMS

Type A flashing worning 1ights ore intended to warn drivers that they are approoching or ore in @ poientiol ly hozordous orea.

Type A rondom floshing worning I1ights ore not intended for delineotion ond sholl not be used in @ series.

A series of sequential flashing worning lights ploced on chonnelizing devices to form o merging toper moy be used for delinegtion. [f used,
the successive flashing of the sequentiol worning Iights should occur from the beginning of the toper to the end of the merging toper in
order to ldentify the desired vehicle poth. The rate of flashing for egch Iight shall be 65 floshes per minute, plus or minus 10 flagshes.
Type C ond D steady-burn warning 1ights are intended to be used in a series to delineate the edge of the travel Iane on detours, on lane
changes, on lone closures, ond on other similor conditions.

Type A, Type C ond Type D worning lights shall be instolled ot locotions os detoiled on other sheets in the plons.

Worning Iights shal | not be installed on o drum that has @ sign, chevron or verticol ponel.

The moximun spocing for worning 1ights on drums should be identicol fo the chonnelizing device spocing.

° WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING L IGHTS

A mrnmq reflector or opproved substitute moy be mounted on 0 plostic drum os 0 substitute for o Type C, steody burn warning light ot the

The worning reflector sholl be yellow in color ond shal | be monufoctured using o sign substrate approved for use with plostic druns |isted
on the CWZTCD.

The worning reflector shall have o minimum retroreflective surfoce orea (one-side} of 30 squore inches.

Round reflectors shall be fully reflectorized, including the area where attached to the drum.

Squore substrotes must hove a minimum of 30 squore inches of reflectorized sheeting. They do not have to be reflectorized where it
ottaches to the drum,

6. The side of the warning reflector facing approoching troffic shall have sheeting meeting the color ond retroreflectivity requirements for

DMS 8300-Type B or Type C.

Arrow Boords may be located behind chonnelizing devices in ploce for o shoulder
taper or merging taper, otherwise they shaoll be delineated with four (4) channelizing
devices ploced perpendiculor to troffic on the upstreom side of troffic.

The Flulhlng Arrow Boord should be used for oll Igne closures on multi-lone roodwoys, or slow
moving maintenonce or construction octivities on the travel lones.

2. Flashing Arrow Boords should not be used on two- lane, two-v0y roodwoys, detours, diversions
or work on shoulders unless the "CAUTION™ dllpllly (see detail below) is used.
3. The Engmur/lnimtor shol | choose al | oppropriote signs, barricodes ond/or other troffic
control devices thot should be used in conjunction with the Flashing Arrow Boord.
4, The Floshing Arrow Boord should be able to display the fol lowing symbols:
O
.
.
.
.
0 0 OR O
.
. . N N
. . ° e %
. .
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION . °
° 0 0 O O O
. . . .
o000 000 e o 00 o o o . . °
. . . . .
. . . ° ° ]
DOUBLE ARROW LEFT & RIGHT CHEVRON ARROW
LEFT & RICHT
5. The "CAUTION" disploy consists of four corner lamps flashing simultoneously, or the Alternating
Digmond Coution mode as shown,
6. The straight Iine coution disploy is NOT ALLONED.
7. The Flashing Arrow Boord shall be capable of mum 50 percent dimming from roted lomp voltage.
The floshing rate of the lamps shall not be less thm 25 nor more thon 40 figshes per minute,
8. Minimum lomp "on time" shall be approximately S50 percent for the flashing orrow ond equal
intervols of 25 percent for eoch sequential phase of the flashing chevron.
9. The sequential orrow disploy is NOT ALLOWED.
10. The flashing arrow disploy is the TxDOT stondord; however, the sequenticl Chevron
disploy moy be used during daylight merohom
11. The Floshing Arrow Boord shall be moun on o vehicle, trailer or other suitoble support.
12. A Floshing Arrow Board SHALL NOT BE USEII to laterolly shift troffic.
13. A full motrix PCMS may be used to simulote o Floshing Arrow Boord provided it meets v
£10sh rate ond gimming requirements on tnis sneet for the some size orrow.
14, Minimum mounting height of trofler mounted Arrow Boords should be 7 feet from roadwoy
to bottom of panel.
ope | MiNan | WiNTwm waecn [ MERAC —
SIZE OF PANEL LAWPS DISTANCE | ATTENTION WHEN NOT IN USE. REMOVE
~ Flashing Arrow Boords THE ARROW BOARD FROM THE
B 30 x 60 13 3/4 mile shall be ped with RIGHT-OF -WAY on PLACE THE
n tomotic gimmi ices. ARROW BOARD BEHIND CONCRETE
L 148x% 15 ) mite Qutootic dimming devices TRAFFIC BARRIER OR GUARDRALL.

FLASHING ARROW BOARDS

TRUCK -MOUNTED ATTENUATORS

SHEET 7 OF 12
ﬁ . Traffic
Operations
" Division
Texas Department of Transportation Standard

1. Truck-mounted ottenuators (TMA) used on TxDOT focilities
must meet the requirements outlined in the Nationol
Cooperotive Highwoy Reseorch Report No. 350 (NCHRP 350)

or

Level 3 TI

3. Refer to the CWZTCD for o Iist of ooproved TMAs.

4. TMAs ore required on freewoys unless otherwise noted
in the plons.

5. A TMA should be used onytime thot it con be positioned
30 1o 100 feet in odvance of the area of crew exposure
without odversely affecting the work performance.

6. The only recson o TWA

Manua
R;fer to tm CWZTCD for the requirements of Level 2 or

BARR|CADE AND CONSTRUCTION
ARROW PANEL, REFLECTORS,
|WARNING LIGHTS & ATTENUATOR

BCtTY-14

I for Assessing Snfety Hordware (MASHI.

Fiie: bc-14. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]

should not be required is when o work

7. When used neor two-way troffic, both sides of the warning refiector shall be reflectorized, oreo 1s spread down the roooway ond the work crew is an ©7x00T _November 2002 cor Jseer]  ws [ wiowey

8. The worning reflector should be mounted on the side of the hondle neorest approoching traffic. extended distonce from the TMA. REVISIONS 6375 93\ 001 \ US277,ETC.

9. The maximun spacing for worning reflectors should be identical to the chonnelizing device spocing requirements. 9-07 8-14 orsT coTY SHEET NO.
7-13 22 VARIOUS

o1




No worronty of ony

TxDOT ossumes no responsibility for the conversion

The use of this stongora is governed by the "“Texos Engineering Proctice Act-.

king 18 mode by TxDOT for ony purpose whatsoever.
of this stondord to other formots or for incorrect results or domoges resulting from its use.

DISCLAIMER:

GENERAL NOTES

1. For long term stationary work zones on freewoys, drums sholl be used as Hondle 18" min
the primory chonnelizing device.
2. For intermediate term stationory work zones on freeways, drums should be Top should not 9/16" dia. (typ)
used 03 the primary chonnelizing device but may be replaced in tangent allow collection for mounting
sections by vertical ponels, or 42" iwo-piece cones. In tongent sections of woter or signs and
one-piece cones moy be used with the approval of the Engineer but only devris worning 1ights
if personnel ore w-sum on the project at all times to mointain the -
cones in proper position ond location. 47 mox
3. For short term stotionory work zones on freewoys, drums ore the preferred 4" min
chonnelizing device but moy be reploced in topers, tronsiti. 8" mox
sections by vertical ponels, two-piece cones or one-piece cones 0s Ctyp) :‘:’;n?m :’:’;':"‘
ooproved by the Engineer. P e arioonae
4. Drums ond all reloted items sholl comply with the requirements of the ::nu Ty;":ﬁ;:f 187 x 247 Sign 12 x 24"
current version of the "Texos Monual on Uniform Traffic Control Devices” reflective sneeting (Moximum Sign Dimension) Vertical Ponel
(TMUTCD) ond the “Compliont Nork Zone Traffic Control Devices List™ 2" max with the fop Stripe Chevron CW1-8, Opposing Troffic Lone mount with dicgonals
CWZTCD). typ b being ora Divider, Drivewoy sign D700, Keep Right  sioping down towords
5. Drums, bases, ond related moterials shall exhibit good workmanship ond 9 Inge. R4 series or other signs s approved travel way
shol | be free from objectionoble morks or defects thot would adversely £ H by Engineer
offect their appearance or serviceability. E h
6. The Controctor shall have o moximum of 24 hours to reploce ony plastic EIE]

drums identified for replocement by the Engineer/Inspector. The reploce- Plywood, Aluminum or Metol sign
ment device must be on opproved device. BRRHARE I substrotes snoll NOT be used on
GENERAL_DESIGH REQYIREVENTS plostic aruns

Pre-qualified plostic drums shall meet the following requirements:

[ Toper to allow

1. Plostic orums sholl be o two-piece design; the "body™ of the drum sholl for stocking o
be the top portion ond the "bose™ shall be the bottom. mini f
2. The body and bose shall lock together in such o monner that the body — wons 5 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
seporotes from the base when impocted by o vehicle traveling ot o speed g |- —_ ~ ON PLASTIC DRUMS
of 20 NPH or greater but prevents occidental seporation due to normal . =1 Bose 136
hondling ond/or air turbulence created by possing vehicles. ~ dia. mox)
3. Plos arums shal | be constructed of Iightweight flexible, and
deformable moteriols. The Controctor shall NOT use metal drums or
single piece plostic drums oS chonnel ization devices or sign supports. . - . 1. Signs used on plastic drums shol | be monufactured using
4. Drums shol | present a profile thot Is a minimm of 18 inches In width I""f::?"';= not intended, substrotes Iisted on the CNZICD.
of the 36 inch height when vieved from ony direction. The height of and the CRETED st for
drun unit (body installed on bose) sholl be o minimum of 36 inches ond CW1-6L N praviders of approved 2. Chevrons ond other work Zone Signs with on oronge bockground
@ maximum of 42 inches. e u | Detectanle Pedestr ion shol | be monufoctured with Type By, or Type Cpy Oronge
5. The top of the drum shall have o built-in hondle for eosy pickup ond = a Borr icodes sheeting meeting the color ond retrorefliectivity requirements
shall be designed to drain woter ond not col lect debris. The hondle - of DMS-B300, "Sign Foce Moteriol,” unless otherwise
shall have o minimum of two widely spoced 9/16 inch diometer holes to specified in the plons.
al lov ottochment of o warning Iight, worning reflector unit or opproved
compliont sign, 12 3. verﬂr_:ul Pme!s shall be l:uufcmu'od with oronge ond white
6. The exterior of the drum body sholl hove a minimum of four alternating Continuous smooth sheeting meeting the requirements of DMS-B300 Type A
orange ond white retrorefiective circumnferential stripes not less than roil for hond troiling Bloqt_:nnl stripes on Vertical Ponels shall slope down toward
4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" the intended troveled lane.
viﬂrh.h“m oy teo odi Stripes shall ot exceed 2 i " 4, Other sign messoges (text or symbolic) may be used 0s
7. Boses shol | hove o moximum width of 36 inches, o moximum height of 4 36" L aporoved by the Engineer, Sign dimensions sholl not exceed
inches, ond a minimum of two footholds of sufficient size to ol low base 18 incl th or 24 l"ﬁ;l“ulg:llelwf- except for the RO
10 be held down while separating the drum body from the base. series signs discussed in note ow.
8 :::‘;:wﬂ:ﬁﬂ?m:cgrogrwr;;m ::‘:;::.ed. oronges yW 5. Signs shall be installed using @ 172 inch bolt inominal}
9. Drum body shal | have o moximum unbollosted weight of 11 Ibs. ond nut, two washers, ond one locking wasner for each
10.Drum ond base shall be morked with monufocturer’s nome ond mode! nurber. 4" Oronge comection.
4" Wnite Detectable Edge 6. Mounting bol1s ond nuts shall be fully engaged ond
RETROREFLECTIVE SHEETING odequately torqued. Bolts should not extend more thon 172
e ———————— 4 | | L Tnch beyond nuts.
1. Tne stripes used on drums sholl be constructed of sheeting meeting the
color ond retroreflectivity requirements of Departmentol Moterials 7. Chevrons may be ploced on drums on the outside of curves,
Specification DMS-8300, "Sign Foce Moteriols.” Type A reflective on merging topers or on shifting topers. When used in these
sheeting sholl De supplied uniess otherwise specified in the plons. 2" Naox. locations they may be placed on every drum or spaced not
2. for use on ond shall odhere to the drum more thon on every third drum, A minimum of three (3)
surfoce such thot, uPON veniculor impoct, the sheeting snall remain should be used ot each location called for in the plons.

odhered Tn-place ond exnibit no delominoting, crocking, or loss of
ctivity other thon that 10ss due to abrasion of the sheeting 8. R9-9, R9-10, RO-11 and RI-110 Sidewalk CI signs wnic

ore 24 inches wide moy be mounted on plostic drums, with
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES — aporoval of fhe Engineer. ' '

2:39:51 PM

DATE: 172872021

FILE:

T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contrgct Renewols (2021)\STANDARDS (2021)\Troffic Stonoords-2021\STANDARDS BC\Dc-14.

1. The Direction Indicator Borricade moy be used in tapers, 1. Wnen existing pedestrion facilities are disrupted, closed, or
BALLAST tronsitions, ond otner oreos vmere specific girectionol relocated in o TTC zone, the temporary fociifties sholl be
— guidonce 1o drivers 1s necessor detectoble ond Include occessibliity feotures consistent with
1. Unbal losted bases sholl be large enough fo hold Lp to 50 Ibs. of sond. 2. T¥ used, the Direction Inalootor BorrToode should be used the featires present in jhe existing pedestrion facility. SHEET 8 OF 12
This base, when filled with the ballost moterial, should weigh between in series to direct the driver through the tronsition ond into 2. Wnere pedesirions with visual disabilities normolly use the Y I E——
. M closed sicewalk, o device that is detectable Dy @ person Traffic
35 Ibs (minimum) ond 50 Ibs Imoximum). The bal last be sond in one the intended trovel lone. 1 ti
T three 50dbogs seporare fram fhe base, sond in o send-T111ed plgstic 3. The Directlon Indlcator Borrlcade shall conalst of One-Directlon vith o visuol disobiilty troveling with the old of o long cone Ovraion”
bose, o ommar bal raeting cevices as opproved oy 1o Emgineer. Sroonin Lorge Arrow (CWI-6) s1gn In the size shown with o black orrow snall De Dloced OCross the full width of the cClased sicewolk. M 7exas Department of Transportation | &yEer,
" y " " 9 ’ Yy Y . :‘ﬂ on a background of Type By or Type Cp, Orange retrorefiective sheeting 3. Detectoble pedestrion borricodes or to the one pictured
of sondbogs will be allowed, however height of 8ondbags obove pavemen: obove o roil with Type A retrorefiective sheeting in ol ternoting 4° longitudinal chonne
surfoce moy not exceed 12 inches, white and orange stripes sloping downword at on ongle of or f nuous
2. Boses with built-in ballost shall weigh between 40 1bs. ond 50 Ibs. 45 Gegrees in the direction rood users ore to pPass. Sheeting types edging can sotisfoctorily delineote o pedestrion m|c‘u “ m'“' Im
Bul1t-in ballast con be constructed of an integral crumb rubber base or shall pe o8 per DMS 8300. 4, Tope, or plostic chain strung bet: devices are not
Q 80l id rubber base. Double orrows on the Direction Indicator Borricode will not be . e rooe, weer
3. Recycled truck tire sidewalls moy be used for bal last on drums opproved ol lowed. ‘.‘A;:‘:;"’"' ‘,":h"b: °:;"I’:{'"": :m:“'ﬁlﬂ‘:“:“,’:e:?n::' CHML |Z|m uV|CEs
for this type of bollast on the CWZTCD Iist. Approved monufacturers ore shown on the CNZTCD " mm? w! ona :" '”"“ lgnum“:m Y Aot be used
4, The bollost shall not be heavy objects, water, or ony moterial that Bollost shall be o8 oporoved by the monufocturers instructions. a‘:’ﬂ m":?"r m=:nrlm“mvmm e shoul! b
would become hazordous to motorists, pedestrions, or workers when the 5. Worning Iights shal | not be attoched to detectoble pedestrian
drum is struck by o vehicle. borr fcodes ac ‘a’ - l‘
5. When used in regions susceptible to freezing, drums shall have drainoge 6. Detectcble pedestrion borricodes moy use 8" nominal
holes in the bottoms so that woter will not collect and freeze becoming borricode ralls 08 shown on BC110) nfnlwlﬂegu:rlnfrmc top Foe: be-14.dgn on: TXDOT \m:TxDm\nw: TXDOT \cx TXDOT|
truck icle. rail provides o amooth continuous rail suitable for hond
5. S s o on Do e of i, el e wi o eainvare, e, o s a0 O 0
. WETC.
7. Adhesives moy be used to secure base of drums to povement. 2-03 7-13 o P e,
9-07 8-14 22 VARIOUS
———
o —




DISCLAIMER:

- - - - 8" to 12" 8" to0 12" - 1. Tne chevron snall be o verticol rectongle with o
8" 1012 8" to 12 |-—-||2 minimum size of 12 by 18 inches.
- T 2. Chevrons ore intended to give notice of g sharp GENERAL NOTES
i‘ chonge of alignment with the direction of travel 1. Work Zone chonnelizing devices illustroted on this sheet moy be installed
g8 ond provide additional emphosis ond guidance for in close proximity to troffic ond ore suitoble for use on high or low
y'i g . 18" vehicle operators with regord to chonges in speed roadways. The Engineer/Inspector shall ensure that spocing ond
1] 4 E Nin. horizontal ol ignment of the roodway. plocement is uniform ond in occordance with the “Texos Monual on Uniform
.’:E . > A 3. Chevrons, when used, sholl be erected on the out- Troffic Control Devices™ (TMUTCD). . .
508 ¢l ‘55 13 25 S side of 0 sharp curve or turn, or on the for side 2. Chomelizing devices shown on this sheet may hove a driveable, fixed or
L3 § of on intersection. They sholl be in Iine with ptrtu)lg bou The reauirement for self-righting chonnelizing devices must
b g +— ond of rignt ongles ta approoching traffic. e specified in the Generol Notes or otner plan neets.
gh' 7] 8 Spocing should be such thot the motorist alwoys 3. Chonnelizing d-vleu? on ulf:rlqhﬂng Supports should be used in work Zone
*5 9 VP-1R .s_ haos three in view, until the chonge in ol ignment arecs where chonnel izing devices ore frequently impocted by erront vehicles
foY 9 VP-1L K] eliminates its need. or vehicle related wind gusts moking ol ignment of the chonnelizing devices
= o) Surf d . . difficult to maintain. Locotions of these devices sholl be detailed else-
22,  Fixed Bose oce & Rigld . 4. To be effective, the chevron should be visible where in the plons. These devices sholl conform to the TMUTCD ond the
2580w Approvea Roodway T o 36 for ot least 500 feet. “Compl iont Work Zone Troffic Control Devices List™ (CNZTCD).
§3 3 Adnesjve Sur face . Suppor 5. Chevrons shal | be oronge with o block nonreflec- 4, The Controctor sholl mointain devices In o cleon conditlon ond reploce
EE b tive legend. Sheeting for the chevron shall be daomoged, nonreflective, foded, or broken devices ond bases 05 required by
r-ab) - retroreflective Type B or Type Cr, conforming to the Engineer/Inspector. The Controctor sholl be required to mointoin proper
Vi Self-rignting - Depor tmental Moteriol Specificotion DNS-8300, device spacing ond all.
2°8 N Support 12° minimm unless noted otnerwise. The legend shol | meet the 5. Portable bases shal | be fabricoted from virgin ond/or recycled rubber. Tne
E gl embeament X requirements of DUS-8300. portoble boses shal | weigh o minimum of 30 Ibs.
) . . 6. Poverent surfaces sholl be prepored in g monner that ensures proper bonding
£ g FIXED FI(XD':NB::I:/ B::' ‘:—“F I‘:‘:‘b’llen & ::;\:WJ: ':.'s::"!:",“’m"rﬂ?ci;?;:uzm, between the odhesives, the ixed mount bases and the pavement surface.
2 . e TS i Agnesives sholl De prepored ond applied occording to the monufocturer:s
2 § (Rigid or self-righting) Support con be used! chevrons moy be used to supplement M tlons.
§ 2 _DRIVE‘BLE plastic arums but not to reploce plostic arums. 7. The installotion ond removal of chonnelizing devices shall not couse
K detrimental effects to the finol povement surfoces, including povement
' 9 1. Vertical Ponels IVP's) ore I1y used 1o chonnel ize surfoce discoloration or surfoce integrity. Driveoble bases shall not be
il . i normo i 3 3
2315 traffic or divide opposing lones of traffic. CHEVRONS e oot o o el e 0F T1omd soan.PecTor Shall aperove
~BE L 8" to 127 2. VP's moy be used in daytime or nighttime :Huntl(ns. "
o Z I._.| They may be used ot the edge of shoulder dr ffs ond
§ = b ol other greas such os lone transitions where positive
o daytime ond nighttime delineation is ram:rm. The
E: o _l_ Engineer/Inspector shal | refer to the Roodwoy Design
SCa ) 4 Monual Appendix B “Treotment of Povement Drop-offs in
ooty 2 Work Zones™ for odditional guidelines on the use of
—0go 24 See VP's for drop-offs. WinTmom Suggested Max imum|
KX min, - rote 7 36" 3. VP's should be mounted bock 1o back 1f used ot the edge Desirable Spocing of
] o min. of cuts odjocent to two-way two lone roodways. Stripes ooy Formuio Toper Lengths Chonnelizing
EB ) ore to be reflective oronge and reflective white ond * % Devices
ENE 34 2 should alwoys slope downward toword the trovel lone. h * o' | 1| 12 | Ona On o
©S o 4. VP's used on expressways ond freewdys or other high lofrsetroffsetiorfset] Toper | Tongent
X &) speed roodwoys, may hove more thon 270 squore inches 30 2| 150° 165°] 180°] 30 60"
- - of retrorefiective oreo focing troffic. WS O O . O O
“ | 5. Self-righting supports ore available with portable bose. 35 L= o0 | 205" | 225° | 245 35 70
;ggé See "Compliont Work Zone Troffic Control Devices List" 40 265" | 295'] 320° 40 B8O
- (CWZTCD). g g g g v
2 ‘g 6. Sheeting for the VP's snoll be retrorefiecti 45 45°' 495" 54°' 45, 9°,
.‘!:‘E.“ [ ) 0 ) 4 conforming to Deportmental Material Sn-clflonhm DMS 8300, 50 500° | 550°| 600 50 100
of + . P uniess noted otherwise, g B g g B
. 8 (Rigid or self-righting) 7. Where the height of reflective materiol on the verticol 55 1i.ws 550, 605, 660, 55, ”o,
x0y panel Is 36 inches or greater, a ponel stripe of LONGITUDINAL CHANNEL 1ZING DEVICES (LCD? 60 600 | 660" 720 60 120
3 PORTABLE 6 inches shall be used. 65 650'| 715°| 780° 65° 130°
I — 1. LCDs ore croshworthy, |ightweight, deformoble devices thot are highly visible, have good target value ond con be 70 700° | 770°| 840" 70" 140"
o connected togetner. They Ore not designed 1o CONtain or redirect o venicle on impact. - — - - —
u VERTICAL PANELS (VPs) 2. LCDs moy be used insteod of o Iine of cones or drums. 75 750 | 825°| %00 75 150
o 3. LCDs shal| be ploced in occordonce to opplication ond installotion requirements specific to the device, ond 80 800°] 880°] 960" 80° 160" ]
> used only when shown on the CHZICD Iist, —
i 4, LCDs should not be used to provide positive protection for obstocies, pedestrions or workers. ¥ Toper 1engtns nave been rounded of
; 5. LCDs shol |l be supplemented with retroreflective delineotion os required for temporary borriers ';';::"':: :m".:" Wewiatn of °"“' F1.
F4 on BC(T) when ploced roughly porallel to the travel lones.
ul . - Py 6. LCDs used os borricodes ploced perpendiculor to traffic should hove ot leost one row of reflective
E 1. umm”nmi:u:ﬁe:nﬁz;:::nlgm:: :E-n“:m ...:::;xlm re«:;irmlafu: borricode roils as shown on BC(10) placed neor the top of the SUGCESTED MAXIMUM SPACING OF
o normal one-way roodway section to two-woy along ength of vice.
4 operation, OTLD's ore used on temporary —ML IZIm uv'“s ‘m
o - CNG-4 centerlines. The upward ond downward orrows T R T
ul 12
= f——— 1/ on the sign's foce indicote the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
| 3 traffic on either side of the
8 base is secured to the povemen 1. Woter bollaosted systems used os borriers sholl not be used solely to chonnelize rood users, but olso to protect the
2 adnesive or rubber weight to min work spoce per the appropriate NCHRP 350 crashworthiness requirements bosed on roodwoy speed ond barrier opplication,
o) coused by o vehicle impoct or wind gust. 2. water bollasted Systems used to channelize vehicular troffic shall be supplemented with retroreflective delineo SHEET 9 OF 12
8 187 . or chonnelizing devices to improve doytime/nighttime visibility. They moy also be supplemented with pavement morkings.
I 2. The OILD moy be used in combinotion with 42 3. Water bollosted systems used os borriers shall be ploced in accordonce to application ond instal lotion requirements ﬁ opraffic
£ cones or VPs, specific fo the device, ond used only when shown on the CVZTCD Iist. y 2% - Bivision”
_| . 4. Woter ballosted systems used as borriers should not be used for o merging toper except in low speed (less thon 45 MPH) lexas Department of Transportation Standard
: ¥ 3 i:"‘g;.‘;:: ;rmvg:Lgl:llmm 500 urbon oregs. When used on @ taper in 0 low Speed urbon oreo, the taper shall be delinegted ond the taper length
§ the ;)I'LD'I ‘should not exceed 100 foot spact should be designed to optimize rood user operations considering the avoilable geometric conditions.
F7 pocing. 5. When woter l:ol losted systems used 05 hu;rierl nave blunt ends exposed to traffic, they should be ottenuated
~ 4, The OTLD shall be orange with a black non- as per monufocturer recommendations or flared to o point outside the cleor zone.
28 Fehechtve e, Snening o e o1 ol BARRICADE AND CONSTRUCTION
&> be retrorefiective Type Be, or Type Cp conforming M
P o Depar tmental Materiol Specification DWS-8300, If used fo chonnelize pedestrians, longitudinal chonnelizing devices or woter bol losted L |2Im uv'“s
= [ 1 8 C unless noted otherwise, The legend shal | meet systems must hove @ continuous detectoble bottom for users of long cones ond the top
_ 2 the requirements of DNS-8300. of the unit shall not be less thon 32 inches in height.
Ny
&8 BC(9)-14
L TER AST YST| A it bo-14.don o TX0OT | cx: TXDOT[ows_TxDOT | ck: Tx00T]
hY TXD0T_Noverber 2002 o e e oy
o OPPOSING TRAFFIC LANE DIVIDERS (OTLDY LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS 0 REvISTon 6375 93} 001 } US277,ETC,
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TYPE 3 BARRICADES

. Refer to the Compliont Work Zone Traffic Control Devices List {CWZTCD)
for detoils of the Type 3 Borricodes ond o Iist of oll materiols
used in the construction of Type 3 Borricades.

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

3. Borricades extending across a roodway should have stripes thot slope
downword in the direction toword which troffic must turn in detouring.
When both right ond left turns ore provided, the chevron striping moy
slope downword in both directions from the center of the borricode.
Wnere no turns ore pr d ot o closed rood striping should slope
downword in both directions toword the center of roodwoy.

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

5. l[dentificotion morkings moy be shown only on the back of the
barricode roils. The moximum height of letters ond/or compony 10Q0S
used for identification sholl be 17,

6. Borricodes shol | not be ploced porallel to troffic unless on odequote
cleor zone is provided.

7. Worning Iights shall NOT be instolled on borricodes.

8. Where borricodes require the use of weights to keep from turning over,
the use of with ary, sond is r The

sondbags will be tied shut to keep the sond from spilling ond to

ngintoin @ constont weight. Sond bogs shall not be stocked in o monner
that covers ony portion of o borricade roils reflective sheeting.

Rock, concrete, iron, steel or other i

permitted, Sondbogs should weigh a minimum of 35 Ibs ond o moximum of

50 Ibs. Soncbogs shal | be mode of o duroble moter ol that teors upon

vehiculor impoct., Rubber (such os tire inner tubes) shall not be used

for sonabogs. SONADOGS SNall only be Ploced Glong Or Lpon the Dase
supports of the device ond sholl not be suspended obove ground level
or hung with rope, wire, choins or other fasteners.

Sheeting for barricades sholl be retroreflective Type A conforming

to Deportmentol Moterial Specification DWS-8300 unless otherwise noted.

©

Barricodes shall NOT
be used as 0 sign support.

Minimum

2y & & & ab
rumnul Reflective
Sheeting

E 7 inches.

TYPICAL S'I'RIPING DE'I'AII. FOR BARRICADE RAIL

4’ min,, 8’ mox.

I 1
L & & & & & & &,

P
stitener ([ 4V 4 & & & & S
Flat rafl

Stiffener moy be inside or outside of support, but no more thon
2 stiffeners shall be ol lowed on one barricode.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

borricoded In the some monner.

Eoch roodway of o
divided highway sholl be

PERSPECTIVE VIEW

The three rails on Type 3 barricades

shal | be reflectorized oronge ond
reflective white stripes on one side
facing one-woy troffic ond both sides
for two-woy troffic.

Borricode striping should slont
downword In the direction of detour.

1. Signs should be mounted on independent supports ot o 7 foot
mounting height in center of roodwoy. The signs should be a
minimum of 10 feet behind Type 3 Borricodes.

2. Agvonce signing snoll De os specified elsewnere in the plons.

Detour
Roadway —
-8
+—t 4+—f b
0 E'E
. .m m__m _Im, |
1] 1] 11 [11] p g
i
8' mox. length Type 3 Borricodes 'E;

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

PLAN VIEW

CULVERT WIDENING OR OTHER |SOLATED WORR WiTHIN THE PROJECT LIMITS

ive redirectiongl

= ility is provided, orums
y itted.
2. Plastic construction fencing

may be used with drums for

safety os required in the plons.

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

4, When the shoulder width i5 greoter
thon 12 feet, steody-burn Iights

PERSPECTIVE VIEW ™oy be amitted if drums are used.

These drums 5. Drums must extend the length

are not required of the culvert widening.

©On one-woy roodwoy

Typicol
Plostic Drum

LECEND

Plastic drum

Plostic drum with steady burn 1ignt
or yellov worning reflector

D
I

Steody burn warning |ight
or yellov worning reflector

Increose number of plastic drums on the
side of opprooching troffic if the crown
width makes it necessory. (minimum of 2
ond maxinum of 4 drums)

28"
min,

Two-Piece cones

orange
white
orange

white

Alternate

at 50° maximum spocing

Approx. Drums, vertical ponels or 42" cones
' .L

Alternate G-D
¢ Apnssol. J @

L
[

CONES

27 max.

2" to 6"

3" min,

One-Piece cones Tubulor Morker

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

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

1. Troffic cones ond tubulor morkers shal | be predominontly oronge, ond

Min, 2 drums Min, 2 drums meet the height ond weight requirements shown above.
o 1 Type 3 or 1 Type 3 2. One-plece cones have the body and bose of the cone molded In one consolidated
borricode unit. Two-piece cones have o cone shaped body ond @ Separate rubber base,

borricode GD
.

On one-way roods
downstream drums
or borricode may be
omitted here

De: ml:le
stockpile location
is outside
cleor zone.

®@Q

Chonnel i,

ng devices porollel to troffic
should be used when stockpile is
within 30° from trovel ione.

<&

=

TRAFF |C CONTROL FOR MATERIAL STOCKPILES

or ballost, thot is odded to keep the device upright ond in ploce.

3. Two-piece cones moy have o hondie or 100D extending up to 8" obove the mil
height shown, in order to ofd in retrieving the device.

4, Cones or tubulor morkers used at night shall have white or white ond oronge
reflective bands as shown obove. The reflective bonds
outer surfoce ond meet the requirements of Deportmental Moterial Specificotion
DMS-8300 Type A.

5. 28" cones and tubulor morkers ore generolly suitable for short duration ond
short-term stotionory work os defined on BCt4). Tnese should not be used
for intermediate-term or long-term stationory work uniess personnel is on-site
to maintoin them in their proper upright posi

shal| hove o smooth, sealed

6. 42° two-piece cones, vertical ponels or drums are Suitdble for oIl work zone
durations.

7. Cones or tubulor morkers used on eoch project snould be of the some size
ong shape.

. Tnis device s intended only for use in ploce of o vertical ponel to

4, The bose must weigh o minimum of 30 Ibs.

THIS DEVICE SHALL NOT BE USED ON
PROJECTS LET AFTER MARCH 2014,

EDGEL INE
CHANNEL [ZER

chonnel ize traffic by indicating the edge of the travel lone, It is
not intended to be used in tronsitions or topers.

This device shall not be used to seporate lanes of troffic {opposing
or otherwise) or worn of objects.

This device is bosed on o 42 inch, two-piece cone with on olternate
striping pottern: four 4 Inch retroreflective bonds, with on
opproximote 2 inch gop between bonds. The color of the bond should
correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline} for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective
Type A conforming to Deportmental Moteriol Specificotion DMS-8300,
unless otherwise nated.
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Tempurory FiexiDlie-Refigctive
WORK ZONE PAVEMENT MARKINGS l!oooyvoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED} DMS- 4200
TRAFF TT DMS- 4300
g8 GENERAL REMOVAL OF PAVEMENT MARK INGS IC BUTTONS
;: 1. The Controctor sholl be responsible for mointaining work zone ond 1. Povement morkings that ore no longer opplicoble, could create confusion ToP VIEW FRONT VIEW SIDE VIEW JEPOXY AND ADHESIVES Dws-6100
~ existing povement markings, in with the standord or direct a motorist toword or into the closed portion of the ri BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
E =-= specificotions ond special provisions, on all roodways open to troffic shall be removed or obliterated before the roadwoy is opened to traffic. E====3 T } PERMANENT PREFABRICATED PAVEWENT VARKINGS NS-8240
within the CSJ Iimits unless otherwise stated in the plans. z
ve3 2. The above shall not opply to detours in ploce for less thon three .
g"!{ 2. Color, potterns ond dimensions shall be in conformonce with the doys, where floggers ond/or sufficient chonnelizing devices ore used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
25_53 “Texas Manuol on Uniform Traffic Control Devices™ (TMUTCDI. in Iieu of morkings to outline the detour route. _l . PAVEMENT MARKINGS
re2 3. Additional supplemental povement morking detolls moy be found in the 3. Povement morkings sholl be removed to the ful lest extent possible, [} ;gﬂﬁ:m:‘;g:lgksg REFLECTIVE DMS-8242
--?.9 plons or specifications. s0 05 not to leave @ discernable marking. Tnis snall be by ony method Adhesive pod
o7y 4, Paverent markings shall be Installed in occordance with the TMUTCD :'f-m', zr:)_(wT ::c;‘:,:::'m Item 677 for “Eliminating Existing Height of sheeting A list of prequolified reflective raised pavement morkers,
23E ond 0s shown on the plons. ings 8. 15 usuol ly more thon non-reflective troffic buttons, roodwoy marker tabs ond other
EE . . 4, The removal of povement morkings moy require resurfocing or seal 1747 ond less thon 1°. pavement markings con be found at the Moterial Producer List
L= S. When short term morkings ore required on the plons, short term cooting portions of the roodwoy as described in Item 677, web oddress shown on BCt1).
oul morkings shall conform with the TMUTCD, the plons ond detoils as

TxDOT ossumes no res

y TxDOT for ony purpose wnotgoever.

of this stondord to other formats or for incorrect results or

The use of this stondord is governed by the "Texos Engineering Proctice Act”.
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shown on the Stondord Plon Sheet WZ(STPM). 5. Subject to the approval of the Engineer, ony method that proves to be

6. Wnen stondord povement morkings ore not in ploce ond the roadwoy
is opened to traffic, DO NOT PASS signs shall be erected to mork
1he beginning of the sections where possing is prohibited ond
PASS WITH CARE signs ot the beginning of sections where possing
is permitted.

7. All work zone pavement markings shall be installed in accordonce
with [tem 662, "Work Zone Pavement Morkings. "

RAISED PAVEMENT MARKERS

1. Roised pavement morkers ore to be placed occording to the patterns
on BCI2).

2. All roised povement morkers used for work zone morkings shall meet
the requirements of 1tem 672, "RAISED PAVEMENT MARKERS™ ond Deportmental
Moteriol Specificotion DMS-4200 or DWS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Removoble prefobricoted povement morkings shall meet the requirements
of DMS-B241.

2. Non-removable prefobricated povement morkings (foil bock) sholl meet
the requirements of DNS-8240.

TA K PA T_MARK

1. The Controctor will be responsible for maintaining work zone pavement
morkings within the work 1imits,

2. Work zone povement markings sholl be inspected In occordonce with
the frequency ond reporting requirements of work zone troffic control
device inspections os required by Form 599,

3. The morkings should provide o visible reference for a minimum
distonce of 300 feet dur normal doylight hours and 160 feet when
illuninated by outomobile low-beam headlights ot night, unless sight
distonce is restricted by roodwoy geometrics.

~

Morkings foiling to meet this criterio within the firsat 30 doys ofter
plocement sholl be reploced ot the expense of the Controctor os per
Specification 1ten 662.

successful on o poarticulor type pavement may be used.

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

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

8. Removal of raised povement morkers shall be as directed by the
Engineer.

9. Removol of existing pavement morkings ond morkers will be poid for
directly in occordonce with Item 677, “ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, = unless otherwise stated in ihe plons.

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

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

1. Temporary flexible-reflective roodwdy morker tabs used 05 guidemarks
shall meet the requirements of DMS-8242.

2. Tobs detailed on this sheet ore to be inspected ond occepted by the
Engineer or designated representotive. Sompling ond testing fs not
normal ly required, however ot the option of the Engineer, either A"
or "B" below may be imposed to assure quolity before plocement on the
roadway.

A, Select five {5) or more tobs of rondom from each lot or shipment
ond submit to the Construction Division, Materials ond Pavement
Section to determine specification complionce.

B. Select five (5) tobs ond perform the fol lowing test. Affix five
(5) tabs ot 24 Inch iIntervols on on aspholtic povement In a
straight line. Using o mediun size possenger vehicle or pickup,
run over the morkers with the front ond rear tires ot o speed
of 35 to 40 miles per hour, four (4) times in eoch direction. No
more thon one (1) out of the five (5) reflective surfoces shall
be lost or displaced as a result of this test.

3. Small design varionces moy be noted between tob monufocturers.

4. See Stondord Sheet WZ(STPM) for tab placement on new pavements. See
Stondard Sheet TCP(7-1) for tab plocement on seal coat work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Roised pavement morkers used 0s guidemorks shall be from the opproved
product |ist, ond meet the requirements of DMS-4200.

2. A1l temporory construction roised povement morkers provided on o
project shall be of the some monufocturer.

3. Adnesive for guidemorks shall be bituminous material hot applied or
butyl rubber pod for oll surfoces, or thermoplostic for concrete
surfoces.

Guidemorks shall be designoted as:
YELLOW - (two omber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).
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PAVEMENT MARKING PATTERNS

m;o 12" <'|;|

o> Yellow Y veliow &

10 to 12- Type 11-A-A

Type 11-A-A
uué/\\:uu

iuooouoo?

Type Y buttans

mooowmo

oo ooo
-L,uooouooouooouowo}u%ouooouoeouo
I:l'> Type I1-A-A

REFLECTORIZED PAVEVENT MARRINGS - PATTERN A

RAISED PAVEMENT MARRERS - PATTERN A

Dabe oww —

Yellow

Type L1-A-A <

oou gooouo&oouooouooouooou

oouao’ o ooono y uuwu ?u
Type Y buttons ¢ to 8- Type 11-A-A

REFLECTORIZED PAVEMENT MARRINGS -

RAISED PAVEMENT MARRERS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if opproved by the Engineer.

Prefobr icoted morkings may be swstituted for reflectorized pavement markings.

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

—wmiredl

-— e ow — —

AN

= =

Yellow

'S — Wnite :— — —

REFLECTORIZED PAVEMENT MARRINGS
Prefobricated markings moy be substituted for reflectorized pavement markings.

TWO-WAY HICHWAYS

Type 1-C

oOooo0oo0OO0OOODOOOCODOOODOOOOOOODOOODODOOODOOODOOOOD

Type W buttons

ooo ooo ooo ooo oog
Type 1-A Type Y buttons

00000000OOODOOOOOOODOOOOOOODODOOOOOOODOOODOOOOD

/TypelcorllCR <

0000000000000 O000000000000O000O0O00O0O0O0O0OCOODOO0OO0OODO
Type I1-A Type Y buttons
ooo ooo ooo ooo ooo ooo
T’”"‘W*““a—\o Type 1-C or 11-C-R
omooopmooopmooonomooono opopooonoooopmooopmooonooooan
RAISED PAVEMENT MARKERS X
Type 1-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

White #5 &

Type 1-C Q:'

Type Y buttons

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" : 3 Type 11-A-A  Type Y buttons
RA[SED 3 -
DOUBLE ouisD 4o 12- 40 0 0 0 @ o o o\m o oo o
O o o o oo o o o o oo
NO-PASSING 4 4
REFLECTORIZED (]
LINE owew 4 to 12 ¥ L] \
“Vellm
Type 1-C , I-A or 11-A-A Type W or Y buttons
SOLID EDGE LINE cAveunT 0O oo otb oo ooooo0m0o o
MARKERS
LINES OR SINGLE 80" + 3"
NO-PASSING L INE
ta- White or Yellow
Type 1-C - 60+ 3 Type W buttons
WIDE ,::é::,,z...‘_u/ooouooouooouo
LINE wamnERS o ooooomoooo0ado
8
CFOR LEFT TURN CHANMELI1ZING L INE "E":-AE::.:'I‘_IW
OR CHANMEL | ZING LINE USED TO MARK [NOS.

DISCOURAGE LANE CHANGING. )

Type 1-C or I1-A-A
a \‘u o o

CENTER i 0 O O i

waegrs o 100 —she—— 300 ——|

LINE
OR
—a0 s 1 ——
LANE FEPLECTONZD o a L —
LINE WG o efe 30"—4\/ White or Yellow
Type I-C or 11-A-A
BLRIONKEESN ’r(a:hen r:;.:iredl
,,,,E,,uyu 9'|:||:| o o uu_/:u
faeerel
AUX‘I”I;IARY MARKERS Type 1-C or 11-C-R
LANEDROP )
LINE weo ([ [ | [ | + |
PAVEMENT B .
NARKERS I.i.l.;.l
REMOVABLE MARK [NGS 5 + 6" —1
WITH RAISED [r—c—

—C—
k1o s 300 —

Roised Pavement Morkers

PAVEMENT MARKERS

If roised pavement markers ore used
10 supplement REMOVABLE morkings,
the markers sholl be opplied to the
top of the tope ot the opproximate
mid length of tope used for broken — —
lines or at 20 foot spocing for
so0lid lines. This ollows on eosier
removal of roised povement morkers
ond tope.

20 :1°
Centerline only - not to be used on edge |ines
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Type 1-C
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS
Prefabricated markings moy be substituted for reflectorized pavement markings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HICHWAYS
<:| Type l-C\: Q:'
— — — — ooo ooo ooo oo ooao ogo
Swnite”” < <
oeooooono ocono OOUODOUD OUOOO OOOUDOOUOOOUOOOU
— — — — ooa ooao ooo
Yellow Type Y buttons Type ” Thh
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Roised pavement morkers used as stondard
povement morkings shall be from the opproved
products |ist ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS.
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REFLECTORIZED PAVEMENT MARRINGS
Prefobr icoted morkings may be substituted for reflectorized povement markings.

RA|ISED PAVEMENT MARRERS

TWO-WAY LEFT TURN LANE
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DISCLAIMER:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
q
SIZE 1 SIZE 2 SIZE 3 SIZE SINGLE DOUBLE INSTL DEL ASSM (D-§ 194 XXXX) XXX (
g.g 3- WARER OF AEFLECTONS
" " = Single
k1] c 4 M )<3>1 D = Dowle
:E COLOR OF REFLECTORS
5 . N . W s ownite
I * . Y * Yellow
gg, £ "i ~ 3 R * Red
wE] oevice 7% |eerecton wir size
2: 5 DEVICE < Y e 2
i TYPE OF POST OR DEL INEATOR
E_:'g WC = Wing Chonnel Post
<.e¢ YFLX = Yellow Flexible Post
883 WFLX * Wnite Flexible Post
:ii BRF = Barrier Reflector
SEE TYPE OF NOUNT
& . GND - Embedded (drivable or Set in concrete}
EE 1-Size 2 reflector | 1-Size | reflector | 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Borrier Mount
) unit unit units units GF1 or GF2 = Guord Fence Attochment
ig “1 SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
F]
'@Sg 1. Size 1 ond 4 - Direct opplied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting mlf::‘:g:_"
s post (fix). Bl » Bi-Directional
g3§] notE 2. Size 2 ona 3 - F 1ng chonnel el post only. U eq POST TYPE we YFLX, WFLX we YFLX, WFLX BR « Bi-Directional with red on bock
2= . Size 2 o - For use on wing chonnel (wc) Dost only. Use approv
g metal, plastic or fiberglass bockplaote with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX)  (XXXX) XXX (XX)]
¢
EEEI OBJECT MARKERS TYPE OF 0BUECT MARRER
2 V203,
RS
- - T (OM-3) - NUMBER OF REFLECTORS OR DIRECTION
ggé Type 1 (OM-11} Type 2 (OM-2) yoe 3 (OM-3 Type 4 (OM-4) e REFLECTONS OF ! e 2 ey
Y 3 reflect it only)
ggg OoM-1 OM-2x OoM-2Y oM-2Z OM-3L OM-3R OM-3C oM-4 7 38078 1 or 1 Size 4 reflensor nit(s) Type 2 aniyd
oy L = Left Side {Type 3 Object Morker only)
®Qa R = Right Side (Type 3 Object Morker only}
=2 C = Center (Type 3 Object Morker only)
4 ; 1YPE OF POST
b‘ 12" 12 127 WC  + Wing Chonnel Post
g; 2z, WFLX = Wwnite Flexible Post
2~ ®. ~ r TWT = Thin Wol led Tubing
228 oevice 1PE OF NOUNT
+ o GND = Embedced (orivablie}
o3 A A A SRF = Surface Mount
° ™| M| M| WAS = Wedge Anchor Steel
gg . WAP = Wedge Anchor Plastic
s ® DIRECTION
2 If ired
" e% S v Bl a7 Dicect fonal
z 3-Size 1 reflector
‘% 3-Size 2 reflector | 1-Size 3 refiector units DEPARTMENTAL MATERIAL SPECIFICATIONS
3 wnits unit or 1-Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | pue 2000
o (EMBEDDED & SURFACE MOUNT TYPES)
ol . . Alternoting ocrylic block ond retroflective . B
& sueeTING | Yellow-Type B or ¢ Sheeting Yellow - Type B or C Sneeting yellow - Type By or Cp, Sheeting Red -Type B or CpSheeting | Nq o FACE MATERIALS DMS-8300
u
g| PoOST TYRE AL we we WFLX ™o ™ DELINEATORS, OBJECT MARKERS AND BARRIER [ . oo
Zll MOUNT TrPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
o .
E BARRIER REFLECTORS (BRP) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
= Delineator and object morker
g GF1 GF2 c18 substrates ond sign substrates
N shal | be 0.080" Aluminum sign
i blonk to conform to ASTM B-209
o Alloy 6061-T6 or approved
2 N
g DEVICE DEVICE alternative.
. Traffi
£ -6 - .
§i = Texas Department of Transportation o
: DEVICE w-8 I Standard
2 Tk DEL INEATOR &
I~ 18"x 24" 3 30°x 36" | 36" x 48" 48" x 24" 60" x 30
3§ SIZE W x L) liconventional (cog::::i'g‘fl (Expressway) | (Freeway) SIZE ™ x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
S >l 1. Borrier reflectors shall meet the requirements MATERIAL
Ty of DMS B600. g
&g MOUNT ING HE IGHT 4°-0" or 7'-0" 7-0" Only MOUNTING HEIGHT v-er DESCRIPTION
E 2. Approved Barrier Reflectors are listed on the
Nl "Borrier Reflectors" Moterial Producer List 1. CHEVRON (W1-8) signs aond ONE DIRECTION LARGE ARROW (W1-6) Signs l
&8 of: www. txdot. gov. shall be installed per Sign Mounting Details (SMD} Standord D & OM(1)-20
é': - NOTE Sheets ond paid under I[tem 644 (Smol| Roodside Sign Assemblies). Fice: doml-20.dgn on: TXDOT _[ek: TXDOT[ow TXDOT | cx: TXDOT]
S7) SHEETING Yellow, Wnite, Red 2. When th . ¢ to i s spicuity, the Texas versi " ©7x001__ August 2004 o [seo] e oy
- . . . e . en ere isS g nee 0 INCregse conspicuity, e lexgs version O N
& !+ Reflective sheeting shall hove o minimum the ONE DIRECTION LARGE ARRON sign (N1-OT) moy be used insteod of s e 637593 001 | US2T7.ETC,
= o NOTE dimension of 3 inches oand minimum surface the ONE DIRECTION LARGE ARROW (W!-86) orsT CouNTY SHEET WO,
34 greo of 9 square inches. ° 4-10 7-20 22 VARIOUS




No worronty of ony
8iDility for the conversion

TxDOT ossumes no respon:

The use of this standord is governed by the "Texas Engineering Proctice Act”,
y TxDOT for ony purpose whatsoever.

king is mooe D:

DISCLAIMER:

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS

WING CHANNEL (WO) FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
@ o~ - © &2 boasor o
= Rnflm_:ﬂva I i(;pprox.)
— D :::GI:?::VQ D D material k3
T 1 g §
Ground H = Eg
Line H 12" 15 :_": )
H I €6z
el e
17"
Post Post 21+| 30° 20"
S
-
B Eamnd . CONCRETE TRAFFIC BARRIER (CTB)
& 2 ° rrier r
? : 12" Dia. 12" D E[:_!:?:pagr tr:n a?::l(:‘l“gf
g g Bose lof
MRS
OTES EMBEDDED SURFACE MOUNT STEEL PLASTIC

NOTES

1. See "Flexible Delineator and Object Marker Posts®
Moteriol Producer List for opproved devices.

1. Embedded Wing Chonnel (WC}
post option moy be used for
Type 2 Object Markers aond

2:40:11 PM

DATE: 172872021

Delineators only. 2. Install per monufacturer’s recommendations. NOTE
2. 1.12 1bs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per monufocturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible pos‘rs GENERAL NOTES
to seporate opoosmq direction of travel, such @ 1. Ploce delineotors on o section of roodwoy ot o consistent
g:n;:néce or medion use, the flexible posts shall distance from the edoe of povement.
2. Where o restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 pavement edge, ...Zli’fa;’.?'o‘f"’:ﬁi*iﬂa?‘:’éif _Markers in line
wi nner U 1 .
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object morkers ond delineotors ore more than
B'-0" from the edge of the pavement, it may not be possible
to maintain o height of opproximotely 4°-0". If this is the
case, place the obJect marker or delineator as close to the
M desired height os possible.
D 4, Install all delineators, object markers ond barrier reflectors

in accordonce with the monufocturer’s recommendotion.

FILE: T:\LRDDSTMNT\FY 2021 \MNT ControctS\MBGF REPAIR UPPER\MBGF UPPER_ContreicfhkerfRhRersT d2U2 orhsr ANINDS 920%an INEafaet S gty 0 - SO CIVARERTS oBohis:

2 5. Barrier reflectors should be instolled o minimum of 18 inches
® above the edge of the pavement surface.
]
g 6. Diogonal stripes on Type 3 object markers shall slope down
° toward the intended trovel laone.
a Povement
° g surface N " ggg‘;
= Y I Texas Department of Transportation s‘}';,’,f,’g;’,
Ground
2°-0" to 8'-0" or .
NOTE in front of object
NOTE _ . being marked D & m(z’ '20
Mounting at 4 feet to the bottom Chevrons 30" x 36" ond lorger shall be
of the chevron is permitted for mounted at o height of 7° to the bottom Fie:  dom2-20.dgn on: TXDOT _[ck: TXDOT [ow= TXDOT | cx: TXDOT]
chevrons that will not exceed of the chevron. Chevron sign and ONE ©7Tx00T _ August 2004 con [sect] o8 T HoHwAY
o height of 6'-6" to the fop of DIRECTION LARGE ARROW sign (W1-9T)shall See general naotes 1, 2 ond 3. REVISIONS 637593] 001 [ US277,ETC.
the chevron (sizes 24" x 30" ond be installed per SMD standord sheets ond 10-03 3-15 orsT conTy SHEET W0,
smol ler) poid under item 644. 4-107-20 22 VARIOUS
— _— e ————




No worronty of ony
8iDility for the conversion

TxDOT ossumes no respon:

The use of this standord is governed by the "Texas Engineering Proctice Act”,

DISCLAIMER:

2:40:15 PM
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DATE: 172872021

MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS
R DELINEATOR AND CHEVRON
TmoonT By wnien - SPACING CONDITION REQUIRED TREATMENT MINIMUM SPACING
Advisory Speed Curve Advisory Speed
is less than Torn Corve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy./Exp. Tangent RPMs See PM-series and FPM-series
c) Posted Speed 130 MPH or less) (35 MPH or more) FEET stondard sheets
5 MPH & 10 MPH © RPMs ® RPMs Degree| Rodi s R S R Chevron Frwy./Exp. Curve Single delineators on right side See del ineotor spocing table
of adius pacing pacing -
15 WPH & 20 MWPH * RPMs ond One Direction © RPMs and Chevrons; or corve| of in Jin Spacing Single delineators on ot least one | 100 feet on rom tangents
Lorge Arrow sign © RPMs and One Direction Large Curve | Curve (Straigntawoy| cyrye Frwy/Exp. Romp side of ramp (should be on outside Use del ineator spacing toble for
Arrow Sign where geometric T T 5 of curves) (see Detail 3 on D&OM(4)) | romp curves ("stroightway spocing”
conditions or roadside does not opply to romp curves)
obstacles prevent the 1 5730 225 450 _— - -
instol lation of chevrons. 2 2865 160 320 p— :cceleruhon/Decelernhm Douwle delineators (see Detoil 3 100 feet (See Detail 3 on D & OM (1))
one on D&OM(4))
3 1910 130 260 200
25 MPH & more . . ® RPMs and Chevrons
RPMs and Chevrons; or V! 4 1433 110 220 160 Truck Escope Romp Single red delineators on both sides | 50 feet
® RPMs and One Direction 5 1146 100 200 160
Large Arrow sign where 3 955 ) 180 160 Bi-D'recHor_ml Del ineators when
geometric conditions or Bridge Roll (steel or undivided with one lone each
roodside obstacles prevent ; :I‘: :-'5’ ‘;g ‘:g o rerand Netal © direction Equal spocing (100°max) but
the installgtion of 1 1 - . f not less thon 3 delineators
Beam Guard Fence Single Delineotors when multiple
chevrons 9 637 15 150 120 lones each direction
10 573 70 140 120
SUGGESTED SPACING FOR DELINEATORS 11 521 65 130 120 Concrete Traffic Borrier (CTB) | Barrier reflectors matching EqQual spacing 100° max
ON HORIZONTAL CURVES 12 278 60 120 120 or Steel Troffic Borrier the color of the edge line al P 9
13 441 60 120 120 . N
ONE DIRECTION i 205 =5 o 80 Coble Borrier Reflectors matching the color Every 5th cable borrier post (up to
ARGE. ARROY 5 362 = T 20 of the edge line 100° max)
1
SSlGN 16 358 55 110 80 Divided highway - Object marker on Eequire: r:flecﬂve ;h:e;'i‘n?v?;():vided
e Spaci . . aopprooch end y manufacturer per or
Curve Spacing 19 302 50 100 80 Guord Raoil Terminus/Impoct a Type 3 Object Morker (OM-3) in
9 S 23 249 40 80 80 Head undivided 2-lane highways - front of the terminal end
S Re0 N 140“_0,-%’ 29 198 35 70 20 gbjec: mnrkez on approoch and See D & OM (5) and D & OM (6)
v leporture en:
T A AR RN EC N T o e o ervar vt
\ W9 e U ;, 101 20 40 40 . N ype ject Morker (OM-3)
s“‘;:{oﬁw‘" 2> 4 "GJD"’%,'?D - — — mmmmd | Bridges with no Approach ot end of rail and 3 single See D & OM(S)
K ¥ T i Curve delineator approoch ond departure Rail delineators apporoaching rail
'Lh ?4 spacing should include 3 del ineators
hﬂ% :Q}: 2 spaced ot 2A. This spacing should be Requi;:s ;eflecf;_vefsheeﬁng
A 4 used during design preporation or when Reduced Width Approoches to T i e oS e s B,
A ype 2 ond Type 3 Object D & OM (VIA) or o Type 3 Object
-‘gv‘_ -‘Q the degree of curve is known. Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in frc’x‘-’\f of 1F'|e
del ineators approaching bridge terminal end
See D & OM (5)
Extension of the i
center|line of the Culverts without MBGF Type 2 Object Morkers See Detail 2 on D & OM(4)
tongent section of
approach lone
D! Crossovers Double yellow delineators ond RPMs See Detail 1 on D & OM (4)
Pavement Narrowing Single del ineators adjacent
NOTE DELINEATOR AND CHEVRON ({lone merge) on to offected lone for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freewoys/Expresswoy length of tronsition
should be located at opproximotely ond
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tongent section of R A Chevron
opproach lone. Advisory|Spacing| Spacing Spacing 1. Unless indicoted otherwise, the delineator or baorrier reflector color shall conform
Speed n _in in to the color of the pavement edge Iine on the side of the road where the delineators
SUGGESTED SPACING FOR CHEVRONS (MPH) Curve [Straightaway Curve or barrier reflectors are placed.
ON HORIZONTAL CURVES A 2xA B 2. Barrier reflectors moy be used to reploce required del ineators.
65 130 260 200 . .
) T10 220 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
1 way driver opplications
23#3;3; Point of 55 100 200 160 y dari pplicati
+angent 50 85 170 160 ﬁ ggg‘;
45 75 150 120 " Division
20 70 740 120 I Texas Department of Transportation Standard
35 60 120 120
30 1
N T - 50 LEGEND DEL INEATOR &
20 | 40 50 50 Bi-girectional OBJECT MARKER
15 35 70 40 De! ineator PLACEMENT DETAILS
;;IT::ngggr::o:fngu;;e ti:»: :::e:m'nea R De!ineator
i i y i
based on the Advisory Speed of the - si D & w (3) -20
NOTE curve. Use the del ineator curve spacing 19N e o 20.d - n
— for each Advisory Speed (MPHY . " jom3-20. dgn on: TXDOT _[ck: TXDOT [ow= TXDOT | cx: TXDOT]
At least one (_:hevron pair |s_|ns+al led ©7TxD0T  August 2004 conT szcr‘ JoB \ HIGHWAY
::‘y:(:?gnfhe point of tongent in tongent REVISIONS 6375 93‘ 001 ‘ US277,ETC.
. 3-15 8-15 orsT oty SHEET o,
i5 2 22 VARIOUS
—




CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION /DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

No worronty of any

TxDOT ossumes no responsiDility for the conversion

The use of this standord is governed by the "Texas Engineering Proctice Act”,

king is mooe Dy TxDOT for ony purpose whotsoever.

FILE: T:\LRDDSTMNT\FY 2021 \MNT ControctS\MBGF REPAIR UPPER\MBGF UPPER_ContreicfhkerfRhRers  d2U2 orhsr ANINDS 920%an INEaftaet S gty 0 - SO CIVARERTS otohils:

DISCLAIMER:

2:40:19 PM
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] 0
4 Type [-A
RPM's ot 20° | bowsle
spacing yel low
del ineator
Double
|—Type I11-C-R
Z:: ;z:ufor* :.:’n"c?n:f 10"
DETAIL 1
FOR CULVERTS
WITHOUT MBGF
OM-2 to be I] OM-2 to be

placed if safety
end treotment

Is less thon 15°
from travel lane.

ploced if culvert

headwol | is greater

thon 20° in length

ond is less thon

15° from traovel

lone or within the
|j cleor zone

co=i1zz-z--Z 30

I] N

DHW-Z to be

ploced if culvert
|] headwall is less
than 15° from
travel lane or
within the cleor
zone

Spacing of white

del ineators for
occeleration or
decelerotion lones

is opproximotely 100 ft.

| —Romp tangents-
100" mox spacing
Romp curves-
Use delineator
spacing table
("Stroightoway
spacing” does
not apply).
Delineators
should be on
outside of
curve.

DETAIL 3

el T = '~ Deod End
‘*‘.\Burrlcude

Optional type 4
100° object morkers

usual

|
|
|
4

Worning devices
os per D & OM(3)
or Additional
devices os
necessary

|
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

1 8’ |
I ]
AN me
AN (AN I I, V4L
max.
AN (SN IV lm
L—Cenfer of

Travel Lones

NOTES

1. Barricade striping shall be red ond white reflective sheeting for all permonent
rood closures.

2. Barricade striping is red ond white sloping toward the center of the roadway.

3. Type 3 Barricade Supports should be onchored to soil or pavement as described
in compliont Work Zone Traffic Control Devices List, section D.2.f ond D.2.Q.

DETAIL 5§

—t Traffic
Safety

I Texas Department of Transportation Division

LEGEND

Bidirectional Delineotor

DEL INEATOR &
OBJECT MARKER
bl PLACEMENT DETAILS

#7##)| Borricade

(03

Del ineator

1 il D & OM(4)-20
DETAIL 2 oM-2 Fices domd-20. dgn on: TXDOT _[ck: TXDOT [ow= TXDOT | cx: TXDOT]
©7TxD0T  August 2004 conr [seet] 108 | HIGHWAY
g Double Delineator 305 REVISIONS 637593 001 | US277,ETC.
720 orsT CounTy SHEET M.
22 VARIOUS
e ————

—
200




DISCLAIMER:

TWO-WAY, TWO LANE ROADWAY TWO-WAY,TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGF) BRIDGE WITH NO APPROACH RAIL

See Note 1

See Note 1 See Note 1 & 8
25 11, 0 / - T T

See Note 1

25 ft. [I

No worronty of any
ity for the conversion
n

3- Type 3-T
é p-sw X @ 0 ﬁ X o™
25 ft. 25 ft. del ineators delineators
0 0 spaced 25° spaced 25°
i é - aport apart

é l— MBGFj

Type D-SW [| ﬁ
delineators

biairectional é

| "IN
u O T

Type D-SW
delineators
é bidirectional é

EO IR O3

TxDOT Ossumes No responsib

The use of this standord is governed by the "Texas Engineering Proctice Act”,

g
B
8
2
< i |j |j Y . One borrier
One barrier 0 reflector shall
reflector shaoll ( be ploced
8 0 be placed ['Steel or concrete P directly behind
gé I directly behind Bridge roil Pd  eoch OM-3.
each OM-3. The others
EE ‘LSTeeI or cancrefeg- é é J:??Iomsgs I] will nave
I} Briage rail equal spacing ecua.l Spacing
H | (100" max), but
3 - . (100 max), but pqd not less thon 3
§ Bidirectional I] . . not less than 3 bidirectional
<| white borrier Bidirectional bidirectional I] b white barrier
5 reflectors or white barrier Equol in white barrier flect
v delineotors reflectors or . é 700’ mpasing reflectors reflectors
5 é é delineators Equo! spacing . 0 nor1eas than T
max
':g I] not less T;mn 3 bidirectional
3 3 bidirectional white borrier 0 b
Equal white barrier reflectors or
E Equal spacing reflectors or 0 é del ineators
- spacing (100° max), del ineators
5 ;IEO' Tuxl, I] but not I]
ol ut no 1 th
g less thon 3e:a+ Im“l
F SSreral otal. 1] dar® W R 3- Type
: é é i D-SW
F del ineators
8 [I MBGI L spoced 25° I] aellneafor:s
g apart spaced 25
% . I;l D - I w < oport
wl
o é Q
3 0 Tyoe D-SW wo|s (& 0 ol w l
o) Type D-SW delineators 8|3 b X
g del ineators bidirectionol 0 3 3
5 bidirectionol 3|8 & 3
[ &5 (8 I S| &
F & 0 & &
E
5 N @ 0 %
[~
: A I + % 2
P = < .
g o~ = » Traffic
: 25 o1, HE 8 3 2 25 o1, o U I 25 o, LEGEND 2 L
é [ ] w| @ § - - © I Texas Department of Transportation s‘}';,’,f,’g;’,
| X I] v X § § 8l 3 v é Bidirectional Delineator
€| ol €
2 See Note 1 See Note 1 See Note 1 e | 7 See Note 1 ¢ |petineator DEL INEATOR &
o
8K - OBJECT MARKER
O >
e a3 PLACEMENT DETAILS
F4
3 NOTE: NOTE:
=
Ny -
<8 1. Terminal ends require reflective 1. Terminal ends require reflective I;l OM-2 D & w‘s) -20
é';. shee;lr&\qoartl:;}:?d by nﬁnufugfurer shee;l:qoar?;}:e:d by m;mufngfurer Fiee doms-20.dgn on:_TXDOT_[ck: TD0T [owe_TxDOT_|ex= TxDOT
S per or o Type per or a Type .
-+ Object Morker (OM-3) in front of Object Marker (OM-3) in front : 7 |1ermina1 Ena ©1x001 Aigelssfmsgw st;r:’rs 5;;} (;::I } us;:;wéTc
oo the terminol end. of the terminal end. 7-20 * =
[T <=| Traffic Flow oist oty SHEET o,
<= 22 VARIOUS
Ou e
20E




No worronty of any

TxDOT ossumes no responsiDility for the conversion

The use of this standord is governed by the "Texas Engineering Proctice Act”,

king is mooe Dy TxDOT for ony purpose whotsoever.

T: \LRODSTMNT\FY 2021 \MNT Contrgocts\MBGF REPAIR UPPER\MBGF UPPER_Contr@dcfnkerfRARPIS™ d2U2 0F ST ARINDS 920%an INEarart S gty - S0P CIVAREMRTS ofohts:

DISCLAIMER:

2:40:26 PM

1/28/2021

DATE:

MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGPF) FENCE (MBGPF)

Concrete or
Steel
Troffic

Borrier Every 5th
\ 1 | cable
See See borrier
_ Note 3 0 ] Note 3 @ﬂ @ ‘ I post morked
IR i with yellow
] ] 111 R T reflector
0 ] ] or up to
= I i | o mox imum
0 25 ft. @ @ 25 ft. I 0 = ‘ spacing 100°.
I 0 * MBGF 0 \ !
b i = = w1 |- 5 odjocent
=1 ] 14 yellow
0 0 MBGF 1] 1] reflectors
MBCF L1 on cable
bad 1] = X or }=1 ] R barrier ot
cTB b i 1 crossover.
I] —Double
0 1 =
4 o X MBGF See = yellow
or w ® Note 1 1] del ineators
0 es 1]
Equal spacing Equal spocing ] hr =
white barrier [ M| wnite borrier =1 R se See R ] 1] ]
reflectors reflectors See 0 0 N : ) Note 2
100° max 0 100° max Note 1 ore U] 1 < g/ FOR OFFICAL
24 = x ] - 1 OR EMERCENCY]
0 0 i = VEHICLE USE
®
= ﬂ u | Loy
A ™ X ] i =1 RS-117
0 F_ =3 ] = . Conventional: 30x30
Doub le i 0 Expresswoy: 48x48
" o Yellow 25 ft. Freeway: 48x48
] = ] 0 =1 B = 1 }
by I = 0 ] 25 ft. ﬁ ﬁ i | ﬁﬂ ﬁ
X r See
® i L Note 3 I + I
ﬁ} ﬁ 25 ft. 25 f+.
Py 0 M L 0 0 4{ See ] ‘
e M o M Note 3 i 1
b ] HE 4047
77B§g 0 ] 0%9 - See 3; 0 0 : 35 See 5 _?_:’ ] ?_:' v
&e gls Note 3 [ 3| & = Note 3 1 a8 .
il w wl » 2|y ol 3 Cable Borrier
ale 0
; J‘ 0 0 sl 1 3 &
Equal spacing
yellow barrier
reflectors (either
bidirectional on top
or single direction
on eoch side}. 100"
max.
o Traffic
LEGEND ot Loty
NOTES I Texas Department of Transportation s‘}';,’,f,’g;’,

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

thon 3 single directional white borrier
reflectors or delineators. On Continuos
Borrier, equal spacing (100’ mox.)

DEL INEATOR &
OBJECT MARKER
oM-3 PLACEMENT DETAILS

-2 D & OM{6)-20

Delineator

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

3. Terminal ends require reflective sheeting Fie domb-20.dgn on:_TXDOT_[ck: TD0T [owe_TxDOT_|ex= TxDOT

ﬁ(l-c:l;\‘ﬂad}

provided by manufacturer per D & OM (VIA) Terminal End © 1007 August 2075 ot [sec] ) oy

or a Type 3_0bjec1 Marker (OM-3)in front REVISTONS 8375 93} 001 } US277,ETC.

of the terminal end. Traffic Flow T2 oisT countr SHEET o
2l _vsios

FILE:

20F




No worronty of any
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for ony purpose whatsoever.

ontrfcthkerheeus” 4zt OF ST ARIND'S 020tan INEeTTaet SESHILY JS- JOPIAEIOM CIVARDMRDS CBohts o:3%

The use of this standord is governed by the "Texas Engineering Proctice Act”,

king is mooe D:

DISCLAIMER:

EXIT
444

M| e wnow
/AN
s
/

Object morker installed
per monufacturer:s
recommendat fons.

120
2 /4" minimum;

# Adjust to fit
ot tenuator 2
per manufacturer's 10" ~
recommendation, or o -
os directed by the

2:40:30 PM

DATE: 172872021

Engineer ‘ k | variable to match width of |
. exit gore sign.
=° . z
- o~
2 Y= minimum,
/ \ @
v <
2
OBJECT MARKERS SMALLER THAN 3 FT -
NOTES
1. Object Markers shall conform to the Texas MUTCD ond meet the color
« ond reflectivity requirement of Deportment Moterial Specificotion DMS 8300.
Background shall be yellow reflective sheeting (Type B or C) ond Chevron
NOTES shal | be black.
%1, Spacing should be adjusted 2. Object Markers moy be fobricoted from odhesive bocked reflective sheeting
to ottach through centerline opplied directly to Quordrail end treotment, or opplied directly to on
of drum, per attenuator "end cop” os per the monufacturer's recommendotion. Direct applied
monufacturers recommendation, sheeting shall provide o smooth surface ond have no wrinkles, air
or os directed by the Engineer. bubbles, cuts or tears. A radius ot the corners is not required for
2 direct opplied sheeting.
* Mounting should be flush . . . . . .
36" with +°g of attenuotor. 3. Object Marker size moy be reduced to fit smoller devices. Width of alternoting
Minimum size 96 x 24". black ond yellow stripes ore typicolly 6". Object Morkers smaller thon 3ft
may hove reduced width stripes of o minimum of 2 '/4".
4. Pop rivets, screws, or nuts and bolts moy be used to attoch object morkers
ond reflectors. Holes, slots or other openings may be cut or drilled through
object morkers to allow cable or other attachments.
12"R 5. Object Marker at nose of ottenuator is subsidiory to the attenuator. ﬁ” gfg‘;
" Division
6. See D & OM (1-4) for required barrier reflectors. ITexas Department of Transportation Standard

DEL INEATOR &

T ' "R OBJECT MARKER

FOR VEHICLE IMPACT
ATTENUATORS

24
D & OM(VIA)-20
FiLe:  domvio20.dgn on: TXDOT _[ck: TXDOT [ow= TXDOT | cx: TXDOT]
B (©7TxDOT December 1983 conr [seet] 108 | HIGHWAY
L : * . REVISIONS 637593 001 | US277,ETC.

orsT CouNTY SHEET No.
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END LEGEND
ROAD WORK ghu_malizing Type 3 Barricode ®® |Channelizing Devices
oo evices
G20-2 . Truck Mounted
48" x 24 fsee note 2) A I3 [Heovy Work venicie | @R |iivenvorer ciMA)
(see note 22A | | Trof ler Mounted Portoble Changeable
Flashing Arrov Boord Messoge Sign (PCMS)
| ROAENV[I)ORK | a [sion &2 [rrarric Fiow
See note 1) 9 k‘l‘klmqmlizing 0\ Flog u-o F 1agger
8|8 Toee ore 21 A | o2
53 (See note 2)A iR —
et < CW20-10 s Desirable Soacing of winimm | ested
és. N < ag"x 48" o H . Ps:r:: Formulo Toper Lengtns cnonnel izing spog:‘u Long! tudinal
g 3 < 2N {Flags- 4 I | * * % Devices -x-  |Buffer Spoce
Q =| ;0= 2 100 [ 1|12 on o on o once 8"
See rote 1) il O ]3] 8288 seemote 1B < || loritetorrssrorraed] ooer | rompan [0
5 &) 2835 LIF3 N | N oR 30 2| 1507 165 180°| 30" 60" | 120" 90"
ol F £y 3 8 550 | 35 L. % 205°| 225°] 245°] 35" 70" | 160" 120"
ToaN= ol3 3 I 3| g=82 . 40 2657 295°| 320°] 40" 80" | 240 155°
Wi @ 7] N _‘_”lﬂ 45 450°] 495°[ 540°] 45’ 90° 320° 195°
. a 52 8354 | 50 500" 550°| 600°| 50° | 100" | 400" 240"
- 3| |2 | 7 . 55 | .wg [550°[ 605" 660'| 55° [ 110" | s00° 295°
’= - ol L ¥ 60 600°| 660° | 720" 60" 120" 600° 350°
a o | * | 65 650°| 715°| 780° 65" 130° 700° 410"
Chonnel1zing i 4 ¢ 70 700°| 770° | 840°| 70° | 140" | 800" 475"
I(Jseevieesf 24 58 v o S| Inactive 75 15&&25' 900" 75" 15_0' 900" 540"
© note é Yy I ol v:,'ﬁ’:,, % Conventional Roods Only
3 Nl (See Note 3) || %% Taper lengths hove been rounded off.
Q . Wi .
Chonnelizing " 5 Work vehicles or ”l L=Length of Taper (FT) W=Wiath of Offset(FT} S=Posted Speed{MPH)
devices moy be 5" 8 other equipment 3 <
LAy I 3 ey Ry W - S =
minimm of 30° x @ os trucks, moveobie 7 3| TYPICAL USAGE
from the neorest ¥ crones, etc., shall T MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
troveled woy.— | Sh el 5 remoin in areas .. L DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Eﬂux."r"g e = seporated from °
8 pitn M o0, lones of troffic by » £l 4 ra
Shadow Vehicle b S A 9, 'y zar.nnlizgﬂ?fli +h 8 o
with TMA and high e & vices ot o imes. a - | GCENERAL NOTES
intensity rotating ﬁE ing or o —
flashing, ’ =z ¥ strobe qugfa. . X | 1. Flogs ottoched to signs where shown ore REQUIRED.
oscillating $ {See notes 4 & 5 Shadow Yehicle 8 2. Al troffic control devices illustrated ore REQUIRED, except those
or strobe Iigh‘is: L r :im infe:‘siry . denoted with the triongle symbol moy be omitted when stoted elsewhere
(See notes 4 & 5) v ;:;9”22‘ flgruhfnq. o | é:q;m plons, or for routine maintenonce work, when opproved Dy the
| - 3 o s+r:lsb9 |5$+a. | 3. Inoctive work vehicles or other equipment should be porked near the
o (See notes 4 & 5) right-of-way line ond not porked on the paved shoulder.
- § I | ’ L — | 4. A Shodow Vehicle with o TMA should be used anytime it con be positioned
5|2 30 to 100 feet in odvonce of the orea of crew exposure without odversely
| v | L | o affecting the performance or quality of the work., If workers are no
é‘ g o t but road or work conditions require the traffic control
o | ploce, Type 3 Borricodes or other channelizing devices
| 2 5 L | L moy be substituted for the Shodow Vehicle and TMA,
5/ | . a . 5. Additional Shodow Vehicles with TMAS moy be positioned off the paved
Q% . L - surfoce, next to those shown in order to protect wider work spaces.
Channe! izing | o <|™ N | Y N | . : | 6. ?:: TcP:s-I)for shoulder work on divided highwoys, expressways and
Teee ore 214 - 2 9 b . N | 7. CW21-5 -SHOULDER WORK" signs moy be used in place of CW20-1D
] "ROAD WORK AHEAD" signs for shoulder wark on conventional
| = ® | o | roodways.
v | - E Channel izing 4 3
5o Devices @ .
v | v 620-2 00 n (See note 2) A OIG Eé
8 4 48" x 24~ | 8 1 5o |
3 0 4 3 {See note 2‘ o o0 n )
g [ s "y | s
I 52 2|8 |
- [k M) .
| [~ r~ | ol ﬁ' Traffic
Chonnel izin | Bl ™ | Operations
CW20-1D Devices -0 | m \~I " I Texas Department of Transportation Division
48* x 48" (See note 2)A m I -
| éFloq:- e [ .
ee notes TRAFF Ic CONTROL PLM'
lroso wors] CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" x 24"
W20-10 (See note 21 A
48" x 48"
TCP (1-1a) TCP (1-1b) (Fiags- TCP (1-1¢) : TCP¢1-11-18
See notes 1 & 7 See notes 1 & T) e fopl-1-18.don o 2 Jowe Jexe
©Tx00T December 1985 cont [sect 3 HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER R sarsios oo | usorr e,
Conventional Roads Convent ionol Roods Convent ional Roods ] vzrszr AC;U[N; < SHeET o,
- 7 m
e ——————
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DATE: 172872021

LEGEND

Warning Sign Sequence ——
Type 3 Borricade L]

in Opposite Direction
Same os Below

CW20-4D

@ |Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

@ Traller Mounted @ Portoble Changeable
- €]

G20-2

48" X 24" CWN3-4
T el
R1-2 (See note 2)A

X o

o+ C

Q2 x2"xe § 0
I g28

w

o

~N

Heavy Work vehicle

Flashing Arrow Boord Messoge Sign (PCMS)
Troffic Flow

Sign

Cw20-1D
48" x 48"
(Flogs-
See note 1}

T0 3 o3
ONCOMING | 2 | X1
TRAFFIC !
R1-20P . i
48" X 36" *

{See note 8)

Flag u.o F 1ogger

sﬂ;::’ W:'M Iﬂsn'i;‘un Suggested [Stopping
spacing |Lomitudinal | Signt
_ _ ices | P20 um'r-:—B Spoce|Distance
R N L
30 2| 150"/ 165°| 180" 30° 60" 120° 90° 200"
35 |- 5 [205- (2257 2457 35° | 710" | 160° 120° 250"
40 265°| 295°| 320" 40° 80" 240° 155° 305°
a5 450 495°| 540'| 45° | 90" | 320" 795 360"
50 500° | 550°| 600" 50' 100° 400° 240° 425
550’ 605') 660°] 55° 110° 500" 295° 495°
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"
UL CE B o e ——
% Conventional Roods Only
%% Toper lengths hove been rounded off.
L=Length of Toper (FT} W:Width of Offset(FT) S=Posted Speed(MPH)
TY L

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURAT ION STATIONARY TERM STAT[ONARY STATIONARY

< <

Desirabie
ulo Toper Lengths
* %

N
T

CW16-2P

-
150°

24" X 18"
{See note 2) A

Chonnel izing devices
seporote work spoce

from troveled WY’Z

Except in
emergencies,
flogger stotions

o|ul
o|u|
-
.
=
w

illuminoted
ot night

Work Spoce

MOBILE

% —Shodow Vehicle with
TMA ond high intensity

= rotating, flashing,

. oscillating or strobe GENERAL NOTES

I

. Flogs attached to sfgns where shown are REQUIRED.

2. All traffic control devices illustrated are REQUIRED, except those denoted with the
triongle symbol may be omitted when stoted elsewhere in the plons, or for routine
mointenonce work, when opproved by the Engineer.

3. The CN3-4 "BE PREPARED TO STOP" sign moy be instolled ofter the CW20-4D “ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4, Sign spocing moy be increcsed or on odditional CW20-1D “ROAD WORK AHEAD™ sign may be
used if advonce warning aheod of the flogger or R1-2 "YIELD" sign is less thon 1500 feet,

5. A Shodow Vehicle with o TMA should be used onytime it con be positioned 30 to 100 feet
in odvonce of the oreo of crew exposure without odversely affecting the performonce or

Ccw20-7 quality of the work. [f workers ore no longer present but rood or work conditions require

48" X 48" the traffic control to remain in place, Type 3 Borricodes or other chonnelizing devices
moy be substituted for the Shodow Vehicle ond TMA.

6. Additional Shodow Vehicles with TMAs may be positioned off the paved surfoce, next to
those shown in order to protect wider work spaces.

TCP_(1:-20)

] cwie-2p 7. R1-2 "Y]ELD" sign troffic control may be used on projects with opproaches that hove

24" x 18" odequate sight distonce. For projects in urbon oreos, work spoces should be no longer

J (see note 2 A thon one half city block. In rural arecs on roodwoys with less than 2000 ADT, work
spoces should be no longer thon 400 feet.

8. R1-2 "Y]ELD" sign with R1-20P "TO ONCOMING TRAFFIC" plaque shall be ploced on @ support

ot o 7 foot minimum mounting height.

ICP_(1-2D)

x
| - 9. Floggers should use two-way rodios or other methods of communication to control troffic.
Cw3-4 10. Length of work spoce should be bosed on the ability of floggers to communicote.

48" x 48" 11. If the work spoce is located neor o horizontal or vertical curve, the buffer distonces

{See note 21 A should be increcsed in order to signt o the flagger
ond a queue of stopped venicles (see toble obove).

12. Chonnelizing devices on the center-Iine may De omitfed wnen a pilot cor is leoding
troffic ond approved by the Engineer.

13. Floggers should use 24~ STOP/SLON poddles to control traffic. Flags should be

Iimited to emergency situations.
ﬁm Traffic
Operations

I Texas Department of Transportation s‘}{:,’,f,;’;’,

Iights. (See notes 5 & 6}

Work Space

30°
Nin.

with TMA ond high
intensity rototing,
floshing,

\ g oscillatin

or strobe lights.
(See notes 5 & 6)

Il @ Shodow Vehicle

.
. .
50 Min,
100° Mox.
Devices at
20° spoci

2" xa - xa

To Except in
ONCOMING 2;:2‘:’36. ?meraancies, .
TRAFFIC [cSee note 8) sr':‘ll?!;e!fohong
I i illuminoted

=
ot night ——1——]| P
° s ON

e W N 88— |8 — &
B

2
X 48"

Cw20-4D

END
ROAD WORK

G2
48" X 24"

48" x 48"

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (1-20)
cuzo- 10 TCP (1-2b) TCP1-2)-18

NE LANE Tm-'AY (Flags- Fiie: tepl-2-18.dgn on [ex: Jowe [ees

— e See vote 11 ONE LANE TWO-WAY b e I
CONTROL WITH YIELD SICNS — T e 637503 001 | USETR.ETC.

(Less thon 2000 ADT - See note 7) CONTROL WITH FLAGGERS L% .

1.97 2.18 22 VARIOUS
” e —————
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CW20-1D LEGEN
48" x 48" —

(F lags- Type 3 Borricaode

See note 1)
) I:m: Heovy Work Vehicle

Trailer Mounted
Flashing Arrow Boord Messoge Sign (PCMS)
oie |Sign Troffic Flow

O\ Flog u-o F logger

DEI'J"::I Suggested Maximum|

siroble t of

oW -4R 2 Fosteal Formulo|  Taper Lengths cn“‘m‘??z.nq s;‘g":' Lm‘:ﬂa

28" x 48" pes: * Device %9 [purter soace
R 3 |oi s

Taper T + Distonce

180° 30° 60° 120° 920"
45° 35° 70" 160" 120
20°] 40’ 80" 240° 155°
[5407| _45° | 90 | 320" 195
600" 50° 100° 400" 240"
660°] 55° 110° 500° 295
720 60" 120" 600" 350°
65 780° 65° 130° 700° 410°
70 700°| 770° | 840° 70° 140° 800 415"
75 750" 825'1 9007 75 | 150" | 900" 540°
% Conventionol Roods Only

%% Taper lengths have been rounded off.

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

PREPARED
T0 STOP,

® |Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Portaoble Changeable

cwW3- cw20-7
48" x 48"A 48" x 48"A

For either TCP(1-3a} or TCP(1-3D}
<7|45 USE OwLY wEN FLAGGERS
USE Ot WM FLAGGERS

CONTROL TRAFFIC
(See Notes 2 & 3

Cw20-1D
48" x 48"
(F10gs-

See note 1)

ANED(Y

cm: P
X 24 J
(See note 2) A

-

-

[

L]

I &
4

e

END
ROAD WORK
G20-2
48" x 24"

X 24°
lSee note 2) A

LI

Shou ider

Cw1-6aT
36" X 36

al|ul;
o|w|lo

Shodow Vehicle with

TMA ond high intensity
rotating, flqahmq.
oscilloting or strobe

lights. (See notes 2 & 6) A

CW1-6aT .
36" X 36"

Chonnel 1zing devices
ploced ocross closed r
lone (See note ) ———— | ] [

CW1-4L
48" x 48

CW13-1P
24" x 24"
(See note 2' A
Shadow venicle with —— | . .
T™MA ond h'?h mfenl:fy

rotating, Iuahmq.
oscilloting or strol

172 L

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
o DURATION STATIONARY | TERM STATIONARY STATIONARY
L a

GENERAL NOTES

Flogs attoched to signs where shown ore REOUIRED.

. All troffic control devices illustroted ore REQUIRED, except those denoted
with the triangle symbol moy be omitted when stoted elsewhere in the plons,
or for routine mointenonce work, when oppraoved by the Engineer.

3. Fluwer control should NOT be used unless roadway conditions or heovy

volume require odditionol emphosis to sofely control traffic.

——Shadow Vehicle with m onal floggers moy be positioned in advonce of troffic queues to

TMA ond high intensity alert troffic to reduce speed.

Cotating. rigsnine. . 4. DO NOT PASS, PASS WITH CARE ond construction regulatory speed

‘I’?‘;u"gz :"m:: % 7 Zone signs may be installed downstream of the ROAD WORK AHEAD signs.

" 5. When the work zone is made up of severol work spoces, chonnelizing devices
should be placed loteral ly ocross the closed lone to re-emphasize closure.
Lateral Iy placed chonnelizing devices should be repeated every 500 to 1000
o feet in urbon oreos ond every 174 to 1/2 mile in rurol oreos.

6. A Shadow Vehicle with o TMA should be used onytime it con be positioned

CW1 -6aT 30 to 100 feet in odvonce of the orea of crew exposure without

36" X 36" adversely aoffecting the performonce or quality of the work. 1f

(See note 2)A Cw-6aT workers ore no longer present but rood or work conditions require the

(Jssee xn:fe 2A traffic control to remain in place, Type 3 Borricodes or other chonnelizing

de: s moy be substituted for the Shodow Vehicle ond TMA.

Aaditional Shadow Vehicles with TMAS moy be positioned off the poved

surface, next to those shown in order to protect wider work spaces.

8. Wnere troffic is directed over o yellow centerline, channelizing devices

AN which seporote two-way troffic should be spoced on topers ot 20°, or 157

oW1 -4L if posted speed ore 35 mpn or siower, ond for tongent sections, ot 1/2§
where S is the speed in mph. This tighter device spacing is intended for the
area of conflicting markings not the entire work zone.

~N—

4
(See note 2) A

Work Spoce

30
Min,
Work Spoce

lights. (See notes 6 ]

owi-aL
48" X 48"

172 L
~

CW1-6aT
36" X 367
(See note 2) A

Cw13-1P
24" 24"
(See note 2) A

X

CW1-4L
48" x 48"

172 L

172 L
a

]
X
a
<
>
a
<

o
cwi3-1P [l -
24" x 24"
(See note 21A r

- ® Traffic

C'!J 1P . a Operations
24" x 24 " Division
(See note 2)A Texas Department of Transportation Standard

Shoulder
[

CW1-60T
36" X 36
{See note 2) A

Shoulder

TRAFFIC CONTROL PLAN
TRAFFIC SHIFTS ON
TWO LANE ROADS

G20-2
C:ZO 0 48" x 24"

END
ROAD WORK
48"
(F1

TCP (1-3q) See more 1) TCP (1-3b) Tce l 1
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS CPt1-31-18

G20-2
48" x 24"

tepl-3-18.dgn \ Ke ‘Dw ‘m
ONE LANE CLOSED ONE_LANE CLOSED

REVISIONS 637593] 001 | US277,ETC.

bIsT CouNTY SHEET No.

December 1385 cont [ sect] 3 | HIGHWAY
ADEOUATE FIELD OF VIEW INADEOUATE FIELD OF VIEW

22 VARIOUS
e —————




DISCLAIMER:

LEC
Type 3 Borricade Channel izing Devices
R Truck Mounted
5 [0 |weovy work venicie | @R |atrenuator Twar
= 48" x 24- Trailer Mounted Portable Chongeable
s cvzonioN 8" x 2 @ Flashing Arrow Boord Message Sign (PCMS)
O
.’:E ;] (Fiogs- 2 |sign QJ Traffic Flow
§ g See note 1) «
4 55 | |ololole S Jres 00 [Froee
=
rL) 59 Winimm + H i
i " 620-2 Desirable sm.sm. 739"::'” "'s""""" Suggested
s é § 48" x 24" A Formula Toper Lengtns Chonnel izing chvh‘w Longi tuginal
E.:g e N N 5 peed * Devices 5 Buffer Spoce|
<o n |y 8 8 < 2 * on o 0n o [pistonce 8"
sng |8 2 - % 3 Toper | Tongent
8 g | 2 | | gl .¢ 2 30 30" | 60 | 120" 50"
gip o “| o2 35 35 [ 70" | 160" 120°
e 4 40 40° 80° 240° 155°
gn ) ** 45 45’ 90° 320° 195
g 0 t— L ¥ 50 50° 100° 400 240°
kL —
Esﬁ L o 55 L=WS 550’ | 605°| 660" 55° 110° 500" 295°
s P 60 600°[ 660°[ 720°] 60° [ 120° | 600 350°
E.!i IR 65 650°| 715°| 780" 65° 130" 700° 410"
2 ah | ® ol oW1 -4R 70 700°| 770° | 840" 70° 140° 800° 475°
e Sy 30 \[F . " 0 g g g g 0 0
EL L) o gL\g- v 48" x 48 75 750 | 825°'| 900 75 150 900 540
£ D) e —— T —
» | . g L] :' & XX CWI3-1P % Conventional Roods Only
297 [] of & - - MPH | 24" x 24 ¥ Toper lengths have been rounded off.
g!é Shodow venicle with _ Az 4 L— (See note 2 A L=Length of Taper (FT) WsWidth of Offset(FT) S=Posted Speed(MPH)
TMA ond high nsity v
gig rof71' inq.' flashing, 2 —
oscillating or strobe 0
23F] tionts.(see notes 4 & 5 = 8 SHORT Tsr:nlrc:::uus‘lﬁfznmnm: LONG TERM
;E. . {See note 7) . i g MoBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
b - 5 BIE ¢ Fa——
u -
4 Shodow Vehicle wit M -]
=§§ TR ond nigh fntensity h = GENERAL_NOTES
° rotating, flashing, i W . Fl n
» @ 1 . Flogs attoched to signs where shown are REQUIRED.
£=§ e tied Sorer 8 5 7 H 2. Il traffic control devices 11lustrated ore REQUIRED, except thase cenoted
P » H with the triongle symbol moy be omitted when stoted elsewhere in the plons,
° s N or for routine mointenonce work, when opproved by the Engineer.
’E s B 3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
3- s o visibiiTty of the work zone is less thon 1500 feet.
F- = n 4. A Shadow Vehicle with o TMA should be used onytime it con be positioned
= oL * % 30 to 100 feet in odvance of the area of crew exposure without odversely
Eﬁ o |le . offecting the performonce or quality of the work. 1f workers are no longer
I o~ present but rood or work conditions require the troffic control to remofn In
§ . N[= CW!-GnT " place, Type 3 Barricades or other chonnelizing devices may be substituted
o ‘- “ ) 36" x 36 for the Shodow Vehicle ond TMA.
o ¢ (See note 2) A 5. Additionol Shadow Vehicles with TMAS may be positioned of f the paved
g Q‘i“" surface, next to those shown in order to protect wider work spoces.
n
: . o 1CP ¢1-49)
g I e 6. If this TCP is used for o left lone closure , CW20-5TL "LEFT LANE CLOSED"
2 . 8igns shall be used ond chonnelizing devices shall be placed on the
[ G centerline where needed to protect the work space from opposing troffic with
& . the arrow pone!l ploced in the clased lone neor the end of the merging toper.
|
2 5 % “ . ICP_¢t1-4p)
< 2 < I . 1. Wnere troffic is directed over o yellow centerline, chomnelizing devices
ﬁ §_ 3 L which seporate two-woy troffic should be spaced on tapers ot 20° or 15'
| 5 § “ if posted speeds ore 35 mph or slower, ond for tongent sections, ot 1/2S
| “« o where S is the speed in mph, This tighter device spacing is intended
3 for tne oreos of conflicting morkings, not the entire work Zone.
H
b4
8 o Traffic
b ) ﬁ' Operations
é END I Texas Department of Transportation s‘}';,’,f,g;’,
] |ROAD WORK]
E% 2:0: 2 f:‘.";‘: 24 0|0 G|G TRAFF IC CONTROL PLAN
o
58 8 X LANE CLOSURES ON MULTILANE
S| See note 1)
£y CONVENT IONAL ROADS
N
F4
H
& TCP (1-4q) TCP (1-4b)
88 TCP(1-4)-18
o Frie: topl-4-18.dgn on [exs [ows [exs
N o
i ONE LANE CLOSED TWO LANES CLOSED " NI = e
oo 2-0 498 AL
T See note 1) 8-08 2-12 pIST COUNTY SHEET NO.
25 1-97 _2-18 2& VARIOUS
4]




No worronty of ony
8iDility for the conversion

TxDOT ossumes no respon:

The use of this standord is governed by the "Texas Engineering Proctice Act”,
y TxDOT for ony purpose whatsoever.

king is mooe D:

DISCLAIMER:

LEGEND
1 Type 3 Borricade ® 8 |[Channelizing Devices
Truck Mount:
110 Jheovy work venicie | @R |Rrack Nounted s
I N @ Trailer Mounted @ Portable Chm?:gaéf
L ) ) Flashing Arrow Boord Messoge Sign
I " I s s
i o G § 0 0 ™o N :3_ 0 | 0 g ROAENV[J)ORK i |Sign ¢ Troffic Flow
3 & — <\ [Fiog n-o F lagger
2 I g eHz0- 1N N I N ROAD WORK See note 1) | g0z
0% 48> UL ALY o R
(Flags- - § § G20-2 (See note 2)A D‘:lr"rm. Suggested Maximum| . .0
| See note 1) 3 | 3 48" x 24" Formuta|  Tomer Lenothe Spacing of Sign Suggested
2 g (See note 21 A I Speed i s soocing |00 oo
0 11 12 on on . B’
I é" 35 I | orraerorrsetoriser] Tover | rangent | DF3tOnce
o8|°t Bl I 30 2 165'| 180°] 30" | 60" | 120 90°
w=|50 a2 L' prooe g g g g g g
55 * 1 E, oé 35 L-W 225°| 245 35 70 160 120
See note 1) | 89 x | d < LT | 40 2657 795° 320°| 40" 80 | 240" 155°
x o ng eb :'" I 45 450°| 495°| 540° 45° 90 320° 195°
” | I Sla x |” ) 50 500°] 550°[ 600°] 50° | 100° | 400" 240°
FAEY - < 55 550°] 605°'] 660°| 55 [ 110" | 500° 295°
88 | . L=Ws
= la o ¢ Ta . 60 600" | 660°] 720°] 60° | 120° | 600 350°
5|® | | o S . =Y 65 650" | 715°| 780°| 65 | 130° | 700 410°
5 § =y < | 70 700'| 770’ 840°| 70° | 140°_ | 800’ 475"
. o I o€ Work venicies . wolkmszri‘l':le 75 7501 825 900" 75° 150° 900" 540°
"y et or other equipment [ o (See Note 7) % Conventional Roods Only
L |* necessary for the °
S |x work operotion, = | %% Taper lengths hove been rounded off.
” | | such as trucks, L=Length of Taper (FT) W:Width of Offset(FT) S=Posted Speed(MPH}
—F
x moveable crones, | L == o —
etc., sholl remain in = TYPICAL USAGE
oreos seporoted from "
Channel 1zing deyices r | 8 lanes of troffic by —F SHORT | SHORT TERM | INTERMEDIATE LONG TERM
moy omitted if ti -1 MOBILE
work oreo is @ minimum a chonnel izing devices | DURATION | STATIONARY | TERM STATIONARY | STATIONARY
2 z
of 30° from the . of oll times.—— = 7 7 7 v
neorest traveled woy. | | g _; E \'\ |
=
GENERAL NOTES

(See notes 4 & 5! I

1. Flags attoched to signs where snown, ore REQUIRED.

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

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

| 4, Shadow Vehicle with TMA and high intensity rotating, floshing,

Work Spoce

Right-of-way Line

(See notes 4 & 5) L |

173 L

oscillating or strobe Iights. A Shodow Vehicle with o TMA should be

used onytime it con be positioned 30 to 100 feet in odvonce of

the oreo of crew exposure without odversely offecting the

| per formonce or quality of the work. [f workers are no longer present
but road or work conditions require the troffic control to remoin in

place, Type 3 Borricades or other chonnelizing devices moy be

substituted for the Shadow Vehicle ond TMA.

| 5. Additionol Shodow vehicles with TMAS moy be positioned off the poved
surfoce, next to those shown in order to protect a wider work space.

(See notes 4 & 5% I

50 mph
.

Eu
o
gy
e

5
4
x

3x for over '

50 mph

x for 50 mph
or less

™ 3x for over

. 6. See TCP(5-1) for shoulder work on divided highwoys, expresswoys ond
freeways.
| 7. Inactive work vehicles or other equipment should be parked neor the
rignt-of-way Iine and not parked on the paved shoulder,
8. CW21-5 "SHOULDER WORK" signs moy be used in ploce of CW20-1D

I

Shoulder
Shoul der

2:40:50 PM
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TCP (2-1q)

WORK SPACE NEAR SHOULDER

Conventional

WORK SPACE ON SHOULDER

Convent ional

Roaods

See note 1)

TCP (2-1¢)

WORK VEHICLES ON SHOULDER
Conventional Roads

5 I § N . | “ROAD WORK AHEAD" signs for shoulder work on conventional roodwoys.
END 3 F & | 8
ROAD WORK| 4 5 E §
I G20-2 I @ v
cH20-1D 48" x 2a° |
:Fula:sj‘ (See note 2) A E'.':‘:";'g-- 0 0
See note 1) - Tratic
(F logs- [
See ore 1) 6z0-z I ot ) Operations
48" X 24 I Texas Department of Transportation Standard
(See note 2) A | w2015
48" x 48"
¢ lags- TRAFF 1C CONTROL PLAN

CONVENT IONAL ROAD
SHOULDER WORK

TCP(2-1)-18

i tope-1 18,000 o o v Jox
©1x001 December 1985 cont [ sect] Jon | HiGHwAY

REVISIONS 637593 001 Us277,ETC.
2-94 4-98 ‘ ‘ .
898 2-12 oist oty SHEET o,
1-91 _2-18 22 VARIOUS




No worronty of any
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for any purpose whatsoever.
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The use of this standord is governed by the "Texas Engineering Proctice Act”,

king is mooe D:

DISCLAIMER:

2:40:54 PM

DATE: 172872021

LEGEND
warginq sianSeq.lence Type 3 Borricode @@ |[Chaonnelizing Devices
in Opposite Direction
. Truck Mounted
Same as Below T3 |Heovy work venicie | @S |atyenuaser (iuas
J1Eanip Trailer Mounted Portable Changeable
(See note 2)A Flashing Arrow Board Message Sign (PCMS)
PREPARED c"o 0 ols |Sign <:l Traffic Flow
TO STOP 48" x 48" S E !!Q
(Flags- Flog F 1agger
r See mote 1) S BT P LT B R
ONCOMING | . | (See Note 2)A g Formula] T D“'[ml:n Sp:clnu of ~ "'s"i';“"" Suggested | stopping
oper Lengths Cnonne 1 izing Longitudinal| Signt
TRAFFIC | & Soeed %% Devices ©__| 509610 |00, oo e] nreronce
- 0 | 11’ ] 12 | Ono On o 1 "8”
P, I ] rrserorfseriorfser] Taper | Tangen: | DiStoe
(See note 9} . a' 30 2| 150 165°| 180" 30° 60° 120" 90° 200°
8lx 35 |- :3 [2057 [ 225° | 245" 35 70" | 160" 120° 250"
23 40 [265° [ 295°] 320° 40° 80" 240" 155° 305"
Devices ot 20° . 295 a0 a5 50 1 o g g
B etas o 2o Towr/ ol tW16-2P 45 450'T455°T540°] 45~ 90 320 195” 360
8; 24" x 18"A 50 500" | 550°| 600" 50 100" 400° 240 425°
e . 55 L=ws | 250°] 605" 660° 55 110° 500 295° 495°
E— xcep n - - 0 0 O O O 0 0 .
e eTes, 48" X 24 60 600" 660°| 720°| 60" | 120" | 600 350 570
fluoqer stotions 65 650°| 715°| 780°'] 65’ 130" 700" 410" 645°
shall be 70 | 0 0 0 g 0 O O 0
T 70 7007 770°[840°| 70" | 140" | 800 475 130
ot nignt z 150" 525 [ 00| 75" T 50" | soo” T 540" J w20" |
8 % Conventional Roads Only
4 Temparar: %% Toper lengths have been rounded off.
g 24" Stop Line L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
c ¥ (See Note 2} A . —
= é 'gg .ADP"":- TYPICAL USAGE
vices o
Shadow Vehicle with 20° s i SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA and high intensity pocing MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
rofnhnq flashing,
nsc:llahs.ngorirs"_“ v v v
lights. ¢ notes
fo | GENERAL NOTES
® 1. Flogs ottached fo signs where shown, ore REQUIRED.
@ g 2. AII rrnf control devices illustrated are REQUIRED, except those denoted with the triangle symbol
-1 ed when stoted elsewhere in the plons, or for routine maintenonce work, when opproved
L ] Shadow Vehicle e Dy fht Engi
. |2 R1-2 with TMA ongd Ei ¥ 3. The W3- g 's: PREPARED TO STOP" sign may be installed ofter the CN20-4 "ONE LANE
Devices of 20° £lg @ xa-xa | high intensity 5 ROAD XXX FT* sign, but proper sign spacing shall be maintained.
spocing on the Tapgr — 1 ———9 = flashmg' 4, Floggers should use two-woy rodios or other methods of communicotion to control troffic.
o 8 TO ascil ll'-\f"nﬂ or 5. Length of work space should be baosed on the obility of flaggers to communicote.
\d wni= strobe lights. 6. A Shodow Vehicle with o TMA should be used onytime it con be positioned 30 to 100 feet
< ONCOMING [R1-20P (See notes 6 & 7)-] in advonce of the orea of crew exposure without odversely offecting the performonce or quality of
Te_mporofy TRAFFIC 4Lx 36 the work. [f workers ore no longer present but rood or work conditions require the troffic control
Yield Line P ¢ note 9) to remain in place, Type 3 Borricades or other chonnelizing devices may be substituted for the Shodow
(See Note 2 A ——— o vehicle ond TMA.
- Cw20-7 7. Additional Shodow Vehicles with TMAs may be positioned off the paved surfoce, next to those shown
Devices ot 48" x 48" in order to protect o wider work spoce.
20° spacing *
on the Taper o cWi6-2p CP 12-20)
— ¢ FEET H -
Except in 2 24" x 18"A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches thot have odequote sight
. emergencies, 1O distonce. For projects in urban orecs, work spoce should be no longer thon one holf city block.
/ 48" x 48" flogger stations peos In rurgl oreos, roadwoys with less thon 2000 ADT, work space should be no longer thon 400 feet.
Ulihl‘l:‘ g:"d | x 9, The R1-20P "YIELD TO ONCOMING TRAFFIC" sign sholl be ploced on o support at o 7 foot minimum
i i i T
« ot Right / . mounting heignt.
| I w3-4 1CP (2-20}
1 Temporary 48" x 48" 10.Chonne 1 izing devices on the center |ine may be omitted when o pilot car is leading traffic ond
| - 24" stop'Line y ol (see note 2) A ooproved by the Engineer.
(See Note 2) A 11.1f the work spoce Is located neor o horizontal or vertical curve, the buffer distonces should be
increosed in order to maintoin stopping sight distonce to the flagger ond 0 queue of Stopped vehicles.
2230;42!_ (See table obove).
* 12.Floggers should use 24" STOP/SLON poddlies to control troffic. Flogs should be Iimited to
emergency situtations,
Cw20-4
48" x 48"
ﬁm Traffic
Operations
2:9 X 24 | I Texas Department of Transportation s‘}';,’,f,g;’,
END
xgo-10 ROAD WORK TRAFFIC CONTROL PLAN
(Falng 4 207 e Nzo 10y ONE-LANE TWO-WAY
x 48"
See note 1) (Flags- m ROL
See note 1) TRAFF Ic c T
TCP (2-20) TCP (2-20)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2) - 13
e Top-2-16.dan e ox o
ONE LANE TWO-WAY ONE LANE TWO-WAY oA P A o e A
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS T
. 187 212 y
{Less thon 2000 ADT - See Note 9) i 22 ___various
e




No worronty of any
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for ony purpose whatsoever.
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DATE: 172872021

[EnD LEGEND
END 620-2 —1 e Tt .
ROAD WORK| 520-2 ROAD WORK 48 % 24~ Type 3 Borricode ® 8 |channelizing Devices
— Ja48" x 24" —_—
T3 [Heovy work venicie 7] m‘::u!ww?un
Troiler Mounted eeee |Raised Pavement
0 O Flashing Arrow Board Morkers Ty I1-AA
See note 1) See note 1) * | mﬁf It ooplicdle 2 [sion &Ko [rrotric Fiov
- - |
= ” DO i CARE | Ra-2 O\ |ries 0o [rioocer
DO PASS If opplicable NOT * 247 x 307 ™
NOT | WITH 41 PASS 4" Dowble Desircble swg;:r’mu::lm uinimm | suggestea
B 1 - CARE | R4-2 24~ x 30" Yellow Fosteg|Formuto]  Toper Lengths | cnomerizing | (31 |Longitugingl
R4-1 PASS 24" x 30" - ! *% Devices 252" [Butfer sooce
247 X 30" ~ S ;n Buffer * oo I“"x "8
S sland Tongent
x 2 once
* 30 150" 60" | 120 90"
| 35 JL- % 205" 35° 70° | 160" 120"
= o 40 265" 20" 80° | 240° 155°
. 45 450° 45 90° 320° 195°
w1 -4R o 50 500" 50°_| 100°_| 400" 240"
- - x 1 ——
487 x 48 N oW1 -4R N N 55 | L.y [550° 55 | 1o | s00° 205°
X X t 8" x 48 cm-gaT RE 60 600" 80" | 120° | 600" 350"
[TIE BRI v L g 5 65 650" €5 | 130" | 700" a10°
24" x 24" : - < oW1 -4R 70 700° 70° 140 800" 475°
S . s cwi-6aT 28" x 48" 75 750" 75" | 150° | 900" 540"
= 1 . ——— le— e
i 36" x 36 4 solid % Conventlonal Roods Only
t Wnite CW13-1P %% Toper lengths have been rounded aff.
@ Emelimi 24" x 24" LsLength of Toper (FT! W=Nidth of Offset(FT) S:Posted Speed(MPH)
TYPICAL USAGE
-
SHORT SHORT TERM | INTERMEDIATE LONG TERM
g Type [1-A-A VOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Raised
Pavement TCP (2- 301 ONLY
-4 Markers on 7
Shadow Vehicle with 48" x 48 40" c-C.
oo foenenas notes S
oscillating or strobe U3 1P 4" Double 1. Flogs otfoched fo 8igns where shown, ore REQUIRED.
lights. (See notes 7 & 8} 24" x 24 Yellow Line 2. All troffic control devices illustroted ore REOUIRED, except those denoted
2 with the triongle symbol moy be omitted when stated elsewhere in the plons,
§ === ;Trunsveru Chonnelizing or for routine maintenonce work, when opproved by the Engineer,
v A . T Devices spoced ot 500° to J13. When work spoce will be in ploce less thon three doys existing pavement
3 Shodow vehicle with - 1000° in urbon areags, or morkings may remain in place. Chonnelizing devices shall be used to seporate
; ;r_!:o??:uhng?u;:?::anry 174 t0 1/2 mile in rural troffic.
Tliot: p Oreos betweem recurrent 4, Flogger control should NOT be used unless roodway conditions or heavy troffic
2=|-4L“ ??gu:h(ggeorr\u:;;ql’el 8) g vork spaces volume require aaditional emphosis to safely control troffic. Flogger should
" x 48" be positioned ot end of traffic queue.
- Cm_-ﬁnT " — : 5. The R4-1 "DO NOT PASS, " R4-2 = PASS WITH CARE" ond construction
XX @ (355 X 375 24 1 5 regulotory speed zone signs may be installed within CWZ0-1D "ROAD WORK
CWI3-1P ee note -] 1 b = AHEAD" signs. Proper spacing of signs shal| be mointained.
24" x 24" MPH - 1 6. Conflicting povement morking shall be removed for long term projects.
< 1 7. A Shodow Vehicle with o TMA should be used onytime it con be positioned
- cw-a x q J o Cwi-aL 30 to 100 feet in odvonce of the oreo of crew exposure without adversely
- 48" x 48 J 48" x 48" offecting the performonce or qual ity of the work. If workers ore no longer
o \ present but rood or work conditions require the traffic control to remain
sl ® x in ploce, Type 3 Borricodes or other chonnelizing devices moy be substituted.
L - - | Cw13-1P 8. Additional Shodow Vehicles with TMAs may be positioned off the paved surfoce,
cwi-4L Cw13-1P = - "
— —1 48" X 48" 24" x 24" o 24" x 24 next to those shown In order to protect o wider work space.
cw1-6aT = 1CP_t2-30)
(Jsﬁeexnu!fﬁg 214 > CWI3-1P - 9. Conflicting povement morkings sholl be removed for long-term projects.
24" x 24" . = For shorter durations where troffic is directed over o yellow centerline,
- —] | > chonnelizing devices which seporate two-woy traffic should be spaced on
- x| topers ot 20° or 15° if posted speeds ore 35 mph or sliower, ond for tongent
DO sections, ot 1/2{S) where S is the speed in mph. This tighter device spacing
PASS > ggl':"‘;s“ - is intended for the orea of the conflicting markings, not the entire work zone.
NOT
(See note 2)

Ra-2 (V:IAlmi 5 & | o Bla —t PASS | Ra-1 A 8 § B p— o
- -3 24" x 30" ° >
24" x 30" 3 g PASS 3 3 I Texas Department of Transportation Division

If opplicable & & WITH /—'l' é HE S
w
3 2 nez LoaRe 3 . TRAFFIC CONTROL PLAN
4 4 | o
e o 1% opol fcaore AL TRAFFIC SHIFTS ON
" " - . -
48" x 24 Lizoio See note 1) Tm-L.'lE ROADS
“x 48" 620-2 0AD WORK
- 48" X 48 a5 x 24-R
TCP (2-30) IF 1 ogs- TCP (2-3b) CP 1
See note 1)
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS C (2-3‘) - P
Fie top(2-3)-18.dgn on o on o
ONE LANE CLOSED ONE LANE CLOSED ©Tx00T__ December 1985 | cor [seet] _ wm | ey
———————————————————————— ———————— e e s 30T §375(93] 001 | US277,ETC.
ADEOUATE FIELD OF VIEW INADEOQUATE FIELD OF VIEW !
4-98 2-18 2& VARIOUS
113 —




No worronty of any

TxDOT ossumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Proctice Act”,
y TxDOT for ony purpose whatsoever.

king is mooe D:

DISCLAIMER:

01 PM

2:41

DATE: 172872021

LEGEND

——
Type 3 Barricade @ ® |Chonnelizing Devices
Truck Mounted

| | [T Jneavy work venicie Attenuator (TMA)

7]
@ Trailer Mounted @ Portable Chongedble
Floshing Arrow Board Measoge Sign (PCMS)
A ROAD WORK

ofs [Sign
G20-2 WinTmm T e i
pocing of
Chone!

Cw20-1D
48" X 48"
(F 10gs-

See note 1}

Troffic Flow

2 - Desircole
48" x 24 Posted]| Formulo Toper Lengtns ..osn‘?:ﬂ'iﬁu
Speed * % Buffer Spoce|

Shoul der

Shoul der
Shou | der
Shou Il der

10" 1 12° a
orraesiorrsetiorrser] Toper | Tongent | P'Stoce

30 2] 150°| 165 180°| 30" | 60" | 120" 90"
I = 35 L.% 2057 225 | 2457] 35 | 70" | 160" 120"
a0 2657 295°| 320°'| _40°_|_80° | 240" 155
[ 450°| 495 | 540'| 45 | 90 | 320" 195"
500° | 550°| 600°| _50°_| 100" | 400" 240°
550 605°| 660°| 55° | 110" | 500" 295"
600°| 660" 720°| 60° | 120° | 600° 350"
65 650°| 715°] 780°] 65 | 130°_| 700’ a0’
70 700°| 770" 840°| _70° | 140" | 800" a5’
75 750 | 8251 900°| 75~ | 150" ] 900’ 540"
1 % Conventional Roads Only
%% Toper lengths have been rounded off.
L=Length of Toper (FT} W=Nidth of Offset(FT) S=Posted Speed (MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
(See note 8) \d Cw1-4R DURATION STATIONARY | TERM STATIONARY STATIONARY

48" X 48" 7 2

cn3-1P  JGENERAL NOTES

24" x 24 1. FIOgS Ottached fo Signs where Snown, ore 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 mointenance work, when approved by the Engineer.

3. Tne downstreom toper is optional. Wnen used, it should be 100 feet minimum
length per lone.

4, For short term aopplications, when post mounted signs are not used, the distonce
legend moy be shown on the sign foce rother thon on o CWI6-30P suoplemental
ploque.

5. A Shadow Vehicle with a TMA should be used onytime it con be positioned
30 to 100 feet in advance of the orea of crew exposure without odversely offecting

CW1-60T the performonce or quality of the work. If workers are no longer present but rood

36" x 36 or work conditions require the troffic control to remain in ploce, Type 3

Barricaodes or other channelizing devices may be substituted for the Shadow

Vehicle ond TMA.

. 6. Additional Shodow Vehicles with TMAs moy be positioned in each closed
I lane, on the shoulder or off the paved surfoce, next to those shown in order
>

See note 1)

{See note 4}

<

Rk o
5
2

3x for over 50 WPH

CW1-6aT
36" X 36"

X for S0 MPH or less

Lz

e

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or |

K
200"
PProx.

30
MIN.

Work Spoce

X

strobe lights.
(See notes 5 & 6) I

o8 m WyW m m ®

“
L

s
i

Work Space

= Shodow Vehicle with
NS TMA and high intensity
o4 v rotating, fiashing, [ ]
oscilloting or strobe =
L J

x Iights. (See notes 5 & 6)

ov*
172 L

to protect o wider work spoce.
- TCP_(2-40)
Y oW -4 7. If this TCP is used for o left lone closure, CW20-5TL "LEFT LANE CLOSED"signs
Y 48" L4 " shall be used ond chonnelizing devices shall be placed on the centerline to
. 8" X 48 protect the work spoce from opposing troffic with the orrow boord placed in the
. - XX closed lane neor the end of the merging taper.
| .

L

X 12"

& we | M3 lee ¢2-4my
8. For shorter durotions where troffic is directed over o yellow centerline,
channel izing devices which separote two-woy traffic should be spoced on topers
at 20" or 15" if posted speeds are 35 mph or slower, ond for tongent sections, at
1/72(S) where S is the speed in mph. This tighter devices spocing is intended for
the oreo of conflicting morkings, not the entire work zone.

0"
[

END |
ROAD WORK

G20-2 ]
48" X 24"

® Traffic
g‘ Operations
" Division
Texas Department of Transportation Standard

OO0 |0

Shou lder
Shoul der
Shoulder
Shoulder

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENT[ONAL ROADS

TICP(2-41-18

See note 1)

TCP (2-40) TCP (2-4b)

Fie:  top2-4-18.dgn [exs [ows ke

ONE LANE CLOSED TWO LANES CLOSED o/ Flees ©T00T__Decerber 1955 | cow wo] s | oy

8-95 3-03 6375(93] 001 | US277,ETC.

1-97 212 bIsT CouNTY SHEET No.
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No worronty of any

TxDOT ossumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Proctice Act”,
y TxDOT for ony purpose whatsoever.

king is mooe D:

DISCLAIMER:

106 PM

2:41

DATE: 172872021

LEGEND

—
Tyoe 3 Borricade

Channel izing Devices

Truck Mounted
Attenuator (TMA)

Portable Chongeoble
Message Sign (PCMS)

Troffic Flow

Heavy Work Vehicle

620-2 i -
48" x 24" Troiler Mounted
Flashing Arrow Boord
-

>

Sign
Flag

S |7

ROAD WORK

G20-2
48" x 24"

F logger

Shou | der
>
>

Shoul der

Shou | der

Wt E Minimum
Desiroble Spocing of Suggested
Formuio]  Toper Lengths Chonnelizing Ston | ool tuginal
* % Devices _—m Buf fer Space|
o

Posteo|
* 1 ices |
10 1 12 Oon o on o
JorFserorrsetiorrset] Taper | rangen: | DiS1once
30 3

Shoul der
500° min, _‘

Shoul der
o
>

Shoulder

| 150°) 165" | 180°] 30° 60" 120° 90"
225" 245°] 35° 70" 160" 120"
295°) 320°| 40’ 80" 240 155"
495°| 540° 45° 90° 320° 195°
550°'| 600°] 50° 100° 400" 240’
605'| 660" 55° 110" 500" 295°
660°| 720" 60’ 120° 600" 350"
715'| 780" 65° 130° 700° 410°
770°| 840°| 70° 140° 800" 475"
50 [ 825" ﬂ 75° ISL 900 540°
% Conventional Roads Only
%% Toper lengths have been rounded off.
| L=Length of Toper (FT) W=Nidth of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

SHORT SHORT TERM [NTERMEDIATE LONG TERM
DURAT ION STATIONARY | TERM STAT [ONARY STATIONARY

4 4

4
>

L&

Min.

Pavement
Marking
(See note

500"

o]

Work Space

A
00

(See notes

J 00
“TApprox.
Work Space

Pavement
Morking
{See note 5

b ] -
g
(See notes (See notes 6 & 7.
68N .
"

nQ
{See note 5}

Median

@ MOBILE

J Lﬂ' Min.

Work Spoce

JGENERAL NOTES

a 1. Flogs attoched to signs where shown, ore REQUIRED.
2. All troffic control devices illustroted ore REQUIRED, except those
denoted with the triongle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenonce work, when approved by the Engineer.
=} Chonnelizing devices used to close lones moy be supplemented
by with the Chevron Alignment Sign placed on every other channelizing

s = device. Chevrons may be attoched to plastic drums os per BC Stondards.

@ 4. Channelizing devices used along the work spoce or along tangent sections
moy be supplemented with verticol ponels (VP ploced on everyother
chonnelizing device. [f night time conditions make i+ difficult to see ot
leost two VPs, the VPs may be ploced on eoch channelizing device.

5. The placement of pavement markings moy be omitted on Intermediote-term
stationory work zones with the opprovol of the Engineer.

6. Shadow Vehicle with TMA ond high intensity rotating, flashing,oscillating
or strobe Iights. Shodow Vehicle with TMA ond high intensity rotating,
floshing, oscillating or strobe lights. A Shadow Vehicle with o TMA
should be used onytime it con be po: oned 30 to 100 feet in odvonce
of the areo of crew exposure without odversely affecting the performonce
or quality of the work., If workers are no longer present but rood or work

c"?-r"” A conditions require the traffic control to remain in ploce, Type 3

48" x 48 Borricades or other chonnelizing devices moy be substituted for the
Shodaw Vehicle ond TMA,

7. Aoditionol Shodow Vehicles with TMAs may be positioned in each

in. closed lane, on the shoulder or off the paved surfoce, next to those

shown in order to protect o wider work spoce.

FRONTAGE RD.

Hd

Medion

EXIT =

N

E5-1
48" x 42"

Shou I der

R11-20T
48" x 30"

Min,

EXIT
XX

MPH

cwi3-2
48" x 60"A

|-Channel izing
Devices ot
20" spocing

»

»

B, 1See TCP(2-50)

L] for lone closure

L

details if o lone . Traffic

closure is needed ﬁ' Operations
I Te D f Tr " Division

which is normally exas Department of Transportation Standard

1 " Marking
v 30 x 12 (See notes 51

¢ 48" X 427
Pavement q@ ° 2
l
a

500°

1/3 L

required to enter
e TRAFF|C CONTROL PLAN
LANE CLOSURES ON
CLOSED DIVIDED HIGHWAYS
AHEAD

CHz0RP- 30 TCP(2-61-18

H |
\5.. TCP (2-6) KS“ TCP (2-60)

for odvonce

worning signs
for lone closure :g:nﬁé‘ﬁgn.

for lone closure

(F 10gs-
See note 1)

TCP (2-60) TCP (2-6b) TCP (2-6¢)

Fie fop2-6-18.dqn on evs Jowe Jexe

©1xD0T December 1985 cont [ sect] Jon | HIGHWAY

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 200 a0g " 637593] 001 | userr,ElC.

8-95 2-12 orsT counTY SHEET No.
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No worronty of any

TxDOT ossumes no responsibility for the conversion

y TxDOT for ony purpose whatsoever.
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DISCLAIMER:

10 PM

2:41

DATE: 172872021

LEGEND

Type 3 Borricade L]

Chonnelizing Devices

N Truck Mounted
Heovy Work Venicle Attenuator (TMA)

@ Troiler Mounted Portable Changeable
-l

7]
F lashing Arrow Board @ Message Sign (PCMS)
Sign o [trattic Fiov

Flag

G20-2
48" x 24"

§ *

* 10° 1 12 [on o
a of rsetjoff: f fset] Toer
5
=

500"
in.

CW20-1D
48" x 48"

F 1agger

Shoul der
<
<
Shoul der
oo
L%
>
=
<
<
Shoul der
Shoul der
»
>

DI:'rlilnl;:l Euqanaﬂ Max fmum

sirable Spocing of Sugges+

Posted| Formula Toper Lengtns Crﬂncl?zlﬂﬂ Lwlf;;ﬁ-:l

Speed Devices Buffer Space|
8-

1600°

1600

Oon a
Tongent
30" 60" 90°
35" 10° 120°
40° 80° 155°
540'| 45° | 90" 195"
50 500" | 550°| 600°| 50" 100° 240
55 | .y [ 550716057 660°] 55 110° 295" |
60 600° | 660°| 720°] 60" 120° 35
- @ 65 650° | 715°'] 780°| 65° | 130° 410
70
15
80

Work Spoce

Shodow Vehicle with
TMA and high intesity,—]
I rototing, flashing,

oscillating or ~ N
strobe |ights.

Shadow Vehicle with —

I TMA and high intesity,
rototing, flashing,

oscilloting or

strobe |ights.

LEFT
SHOULDER
CLOSED,

700°| 770°| 840°| 70° 140" 475°
750 | 825°| 900°] 75° 150" 540°
800 880°| 960°'] 80

615°

*
500
*

160°

CW21-5oL | | *
48" x 48" ! Roads Only
%% Toper lengths have been rounded off.

L=Length of Toper (FT) W:Nidth of Offset (FT) S=Posted Speed(MPH

L]
173 L
x
g
H
;
3

1000

A\ d
_“Il3 L

e

A d

LEFT
SHOULDER »
CLOSED,
I I

W21 -50L
* 48" x 48"

500°

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMED]ATE LONG TERM
DURAT ION STATIONARY | TERM STATIONARY| STATI1ONARY

L4 48" x 48" TCP (5-10} TCP (5-1D) TCP 15-1D)

1000°

1/3 L
1/3 L

GENERAL NOTES

1. A Shodow Venicle with o TMA should be used onytime it con
be positioned 30° to 100° in odvonce of the oreo of crew
exposure without odversely effecting the performonce
or quality of the work. Type 3 borricades or drums moy be
substituted when workers on foot ore no longer present when
opproved by the Engineer.

CW21-50R
48" x 48"

1
Shadow Vehicle with
TMA ond high intesity,
rototing, flashing,
oscilla or
strobe lights.

Shadow Vehicle with
TMA ond high intesity,
rototing, flashing,
oscillating or
strobe lights.

2. 28" toll or toller one-piece cones will be aollowed only for
Short Duration or Short Term stotionary operotions when
workers are present to mointain the devices upright ond in
proper locotion. Intermedigte Term stationory work oreos
should use Drums, Vertical Panels or 42" tall two-piece
cones.

0

3
Min.

I

Work Space
Work Space
3_0'
in,

CW21-5bR
48" x 48"

Shou I der
>
2

Shou Ider

Shou I der
©
S

Shou lder

500°
Min.

® Traffic
g‘ Operations
" Division
Texas Department of Transportation Standard

Shoul der
Shoul der

620-2
48" X 24"

TRAFFIC CONTROL PLAN
SHOULDER WORK FOR
FREEWAYS / EXPRESSWAYS

TCP(5-1)-18

TCP (5-1q) TCP (5-1b)

WORK AREA ON SHOULDER WORK AREA ON SHOULDER S S

©1x001 February 2012 | con [seer] Jon HiGHwAY

REVISTONS 637593] 001 | US277,ETC.

2-18 DIST COUNTY SHEET NO.

22 VARIOUS
e —————
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No worronty of any
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for ony purpose whatsoever.

The use of this staondord is governed by the "Texas Engineering Proctice Act”.
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13 PM

2:41

DATE: 172872021

LE
Type 3 Borricode L]

€Y
|
F4
O

Chonnel izing Devices

Truck Mounted
Attenuotor (TMA)

Portable Chongeoble
Message Sign (PCMS)

Troffic Flow

Heovy Work Vehicle

Shoul der
Shoul der

Min.

See Note 13

CIp
g &
[oN

Shou lder
Shou lger

Trailer Mounted
Flashing Arrow Board

Sign

5NED(D

G20-2
48" X 24"
- — See Note 13

Flaog F lagger

Desiroble . Spacing of Suggested
Toper Lengths "L Cnonnelizing Longi tudinal
* % Devices Buffer Spoce
B

§
H

Formulo

0n o on o
Taper | Tongent
45° 90° 195°
500°| 550°| 600°] 50' 100° 240"
550°| 605°| 660°] 55° 110° 295"
600° | 660°| 720" 60" 120° 350°
650° | 715°| 780°] 65’ 130" 410°
700°| 770°| 840° 70° 140° 475"
750" | 825" | 900°] 75° 150° 540"
[ 80 800" 880" 960°| 80" | 160 615"
%% Taper lengths have been rounded off.

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

with TMA ond
high intensity
rotating,

floshing, ‘
oscilloting or
strobe 1ights

|1

| | | Shodow Vehicles

X
30"
Min.

Work Spoce

Y
|

500° Min.

L=WS

o|~|~lo|a|ala
o|u|o|w|o|a|o

Shadow Vehicle
with TMA ond

high intensity
rototing, floshi
oscillating or
strobe |ight

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

4 < <

Work Spoce

See nate

) I‘ond 1\3_

GENERAL NOTES

1. All traffic control devices 11lustrated ore REQUIRED. Devices denoted with the
triongle symbol moy be omitted when stoted elsewhere in the plans.

. Drums or 42-cones ore the typical chonnelizing devices. For [ntermediote Term
Stationory work, drums shal | be used on tapers with drums or 42" cones used on
tangent sections. Other chonnelizing devices moy be used as directed by the Engineer.

3. A1l construction signs ond barricodes ploced during ony phose of work shall remain
in place until removal is opproved by the Engineer.

4, The Engineer may direct the Controctor to furnish odditionol signs ond barricades os
required to maintoin traffic flow, detours ond motorist sofety during construction.

5. Static messoge boords or chongeable messoge signs stating the date ond duration of
ramp or freewoy lone closures shall be ploced o minimum of seven {7) calendor doys
in advonce of the octual closure.

6. Pnase 2 of the PCMS messoge snould include appropriote information formotted os shown
on BC(6), such os "MERGE LEFT," recommended odvisory speed, deloy information, or
other specific wornings.

7. Duplicate construction warning signs should be erected on the medions side of freeways

-
= 3 where medion width will permit ong troffic volume justifies the signing.
Q ;e, 8. The number of closed lones may be increased provided the spocing of troffic control
= o

2L Nin.
~

See note p
1 ond 7

L 4
173 L]
1000 L
T

devices, taper lengths and tangent lengths meet the requirements of the TMUTCD.

9. Worning signs for intermediote term stotionory work should be mounted ot 7° to the
bottom of the sign.

10.Worning signs shown shall be oppropriotely altered for left lone closures. When signs
ore mounted at 1’ height for short term statfonory or short durotion work, sign versions
shown in the SHSD for Texas with distonces on the sign foce rother thon mounted on

RIGHT LN XXXX CW20-5aTR a plaque below the sign may be used.
@ CLOSED XXXX 48" x 48" 11.When possible, PCMS units should be located in odvonce of the last ovaildble exit romp
——Z—— (See note 10) prior to the lone closure to al low motorists on alternate route. They may also be

5 AHEAD XXXX 3 1/2MILE relocated to imorove odvance warning in case of unonticipoted aueuing or congestion.

3 PHASE 1 sI’HASE 2 | | | & 12.For Intermediote Term Stationory work ot night, floodlights should be used to illuminote

See note
CW16-3aP 1 ang 7
30" x 12"

F
1000° | 1600° _I_

See note
1 ona T4 30- x 12- the work orea ond equipment crossings. Floodlights shall not produce a disobling glore
E @ condition for rood users or workers.
- — 13.The END ROAD WORK (G20-2) sign moy be omitted when it conflicts with G20-2 signs
L\ 2 RIGHT " XXXX already in ploce on the project.
LANES ]| xxxx

cLosep [ xxxx =t Texas Deportment of Transporiotion
PHASE 1 PHASE 2 % A snadow venicle equipped with y 4 Traffic Gperatlans Oivision Standord

(See note 6 0 Truck Mounted Aftenuator is

typically required. A shadow

e uees 11 11 can be postioned TRAFF |C CONTROL PLAN
30° to 100" in odvonce of thi

orea of crew exposure ¥ithout FREEWAY LANE CLOSURES
odversely aoffecting the work
per formonce.

CW16-3aP
(See note 6)

ololo)o T el || ]

TCP (6-10) TCP (6-1D) CN20-1F
x 48 TCP(6-11-12

TYP l CAL FRE E'AY TYP l CAL FREE'AY FiLes Topb- 1. dgn o TXDOT_[cx: TxD0T o TxDOT_|cx: TxDOT}

e ———— ©7x001_February 1998 | covr [seer] _we | wiowav
ONE LANE CLOSURE TWO LANE CLOSURE o 6375 93] 001 | USZT7,ETC.

orsT CouNTY SHEET No.

22 VARIOUS
e ———

o




No worronty of ony
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for ony purpose whotsoever.

The use of this staondord is governed by the "Texas Engineering Proctice Act”.
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Type 3 Borricode ® ® |Chamnel izing Devices

Truck Mounted
Heovy Work Vehicle Attenuotor (TMA)

48" x 24° @ Trailer Mounted Portable Chongeoble
-

>
S
S
S

Shoulder

N
{See Note 4) Flashing Arrow Boord @ Messoge Sign (PCMS)
Sign < b Troffic Flow

Flog

G20-2
48" x 24"
{See Note 4)

F 10gger

ANAS T

Desiroble Spocing of Suggested

Toper Lengtns "L™ Chonnelizing L i tuainal
[Seg] Formuto * % Devices Burter spoce
1 12 on o Oon o 8"
|| orrseriottsatorssed ooor |toent| |
45 450° 540" 45° 90° 195°
. > 50 500" 600°| 50’ 100° 240°
- 3 55 L=WS 550" 660" 55° 110° 295
X 60 | [600 660" 720 60~ | 120° | 350°
. 8 65 650" 7807 65 | 130° ai0°
. & 70 700 840" 70° 140° 475
. * xolS ¥ 75 750" 900’| 75" | 150 540"
m|z 5 =0 | v g - g g
* cwa-38 : (20 800" 8807 9607] BO” | 607 | ®15
LI 48" x 48" R %% Toper lengths have been rounded off.
- See note 2) ﬁgﬂ"xe;g'e LsLength of Toper (FT! W=Width of Offset(FT) S:Posted Speed(MPH)
high intensity
| | t rototing, flashing, TYPICAL USAGE
oscillating or
H SHORT SHORT TERM | INTERMEDIATE LONG TERM
. | | strobe lignts MOBILE DURATION | STATIONARY | TERM STATIONARY | STaTIONARY
v v v
[]
. (0 RAMP GENERAL NOTES
AHEAD CLOSED 1. All traffic control devices illustrated ore REQUIRED, Devices
wgo-w . R11-20T denoted with the triongle symbol moy be omitted when stoted
48" x 48 o 48- x 30" elsewhere in the plans.
[] T A 2. ADDED LANE Symbol (CWA-3) sign moy be omitted when sign
Snadow venlcle XX P o between ramo ond mainiane con be seen from both roodwoys.
with TMA ang - MPH 10" (See note 1) 3. See "Advonce Notice List™ on BC(6) for recommended date
nigh intensity | L ee note ond time formotting options for PCMS Phase 2 message.
rotating, floshing, . CNI3-1PA M 4. The END ROAD WORK (G20-2) sign moy be omitted when it
oscil |c+:ng or | ﬁmxuz‘ conflicts with G20-2 signs already in place on the project.
strape lights—__ | coe gofa " e Romp to remain closed
(J until work space is 1500°
| — past entronce to freeway
0 0 0 L] —F %A shadow vehicle equipped with o Truck Mounted Attenuator is
typicol ly required. A shodow vehicle equipped with o TMA sholl
L] o . be used if it con be positioned 30° to 100° in advance of the
L v g areo of crew exposure without adversely offecting the work
K} 8 R per formance.
3 3
] 14 @ - | T DAUD |
; - | Hlo -
< ENT RAMP XXXX%
L] ﬂ— M T0 BE XXXX Additionol requirements for lone closures ond advonce signing
. CLOSED XXXX shal |l be 0s shown on TCP (6-1) or os directed by the Engineer.
— PHASE 1 PHASE 2
. (See note 3)
. °
. - | ]
‘O See TCP(6-1)for
. @ Lane Closure
ol —+ Details ond
R = ;?;l‘ Trl‘:nul 1 o] = Texas Deportment of Transporiotion
G|G|G|G L >y — & 1rarric aorattons oivision Stondora
HIHIH | 4 | Lost
CLOSED
Seo TEP 16111 For cLoses TRAFF |C CONTROL PLAN
Lone Closure
Detoils ond -
st icns CuzomP -3 WORK AREA NEAR RAWP
igning.

TCP (6-2a) TCP (6-2p) TCP(6-21-12

Fie: Topb-2. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED 0 Februory 1991 | v [see] e | v

WORK WITHIN 500° OF RANMP o1 o 35001 [wsETnETe

Y
82
>

-12 22 VARIOUS
2 el ARIOLS

1




No worronty of ony
8iDility for the conversion
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Shou I der

Shodow Vehicle
with TMA ond

high intensity
rotaoting, flaoshing,
oscilloting or
strobe Ilﬂ’ﬂ‘l—‘\

5004

Shou | der

H 4

Shadow venicle

with TMA and

high intensity
rototing, flashin

oscillating or

strobe |ights —

Shoulder

NI

Shou lder

Work Space

RAMP
CLOSED
R11-20T
48" x 30"

173

L
See TCP(6-1) for
Lone Closure
Detoi Is ond
Additionol Signing.

1000

xx]

e
LEGEND
—
Type 3 Borricade ® ® |Channelizing Devices
0 |neovy work ventcie | @m0 [iventoer tnua
Trailer Mounted Portable Chongeable
Flashing Arrow Boord Message Sign (PCMS)
[x¥] a [sign & Jirotfic Fiow
EXIT [N T 0o |riogger
g
Minimum
Existing ' DQI:irul:rl\: . Spocing of Suggested
oper Leng “L™] cnonnelizing 1 tual
ey | Formuto *% Devices Borter spoce
100 [ 1|2 on o On o 8"
I ofrset|0f fsetof fset] Toper | Tongent
45 45071 495" 540°] 45" 90° 195°
50 500’ | 550°| 600°] 50" 100" 240"
55 | .yg | 550°] 605'] 660°) 55° 110" 295"
60 600° | 660’ | 720" 60° 120" 350"
65 650°| 715°| 780" 65° 130° 410°
RI1-20 10 700°| 770° | 840° 70" 140° 475
48" X 30" 15 750’ | 825°| 900° 75° 150° 540°
80 800 | 880° | 960°] 80° 160" 615"
) e e ——— —
I EXIT XY %% Toper lengths have been rounded off.
L=Length of Toper(FT) W:Width of Offset(FT} S=Posted Speed(MPH
Street B TYPICAL USAGE
’ MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STAT[ONARY | TERM STATIONARY STAT[ONARY
EXISTING 4 4 "4

GENERAL NOTES:

RAMP
CLOSED

A1l troffic control devices illustrated ore REQUIRED. Devices
denoted with the triangle symbol may be omitted when stated elsewhere

fn the plons.

EXIT

el

Existing

%A shodow vehicle equipped with o Truck Mounted Attenuotor is

typically required. A shodow vehicle equipped with o TMA shall
be used if it con be positioned 30° to 100° in advonce of the
orea of crew exposure without odversely offecting the work
per formonce.

[extr xx ]

Street A

Additional requirements for lone closures ond

. odvonce
. ’ shall be as shown on TCP (6-1) or as directed by the Engineer.
.
| | “‘ / Existing
See TCPI6-1) for 1= | | |
Lone Closure _2"_
Aoattional Stgning. STREET B USE =k Texas Deportment of Transportotion
Q 0 0 G EXIT STREET A y 4 Trofflc Operatlons Division Standard
A YA fi—-1 CLosep | [_exit
e ore mmperen TRAFF |C CONTROL PLAN
EXIT XY USE
cLoseo | [ExiT xx WORK AREA BEYOND RAMP
TCP (6-30) TCP (6-3b) T avants of oPeer A TICP(6-31-12
exit. Frie: +cp6-3. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
ENTRANCE RAMP OPEN EXIT RAMP CLOSED OV ooy 51 [l = [ e
RevIstons T Us2TT,ETC.
TRAFFIC EXITS PRIOR TO CLOSED RAMP e T
V. i)

i




No worronty of ony
Shoul der

TxDOT ossumes no responsiDility for the conversion

y TxDOT for any purpose whatsoever.

NS

The use of this standord is governed by the "Texas Engineering Proctice Act”,

king is mooe D:

DISCLAIMER:
Work Spoce

\

4

o8 s W W

1/3 L

23 PM

2:41

N

TCP (6-40)
EXIT RAMP CLOSED

Shou | der

[E31]

EXIT

el

G 0 Existing

Shou | der

Existing
Exit Gore
Sign

Shoulder

[ExiT _xv]

Work Spoce

& & ssags

ololotl)
?L*

1000

i
/.

RAMP

CLOSED
AHEAD

L

Street B
Existing
[xx]
EXIT
N
Existing
| ExtT xx
Street A
Existing

173 L

a
e
EXIT
| | * OPEN
T T 52 -
. 48" X 36
.
.
.
.
3@
| | | 9
IRE
L

.
s

s
Py

500 0| | miasne

Additional

'CW20RP-
48" x 4
STREET A USE
EXIT STREET B
CLOSED EXIT

Or, 03 on option when
exits ore numbered

EXIT xX USE

CLOSED EXIT xY

Ploce 1 mile (approx.)
in advonce of closed ramp,
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DATE: 172872021

TRAFFIC EXITS PAST CLOSED RAMP

| | | Detalls and

signing.

TCP (6-4b)
EXIT RAMP OPEN

200° opprox. gop|

LE

Type 3 Borricode

(CDs?

Chonnel izing Devices

Heovy Work Vehicle

Truck Mounted
Attenuator (TMA)

Portable Chongeable
Message Sign {PCMS)

GEND
[ ]
I:In: 7Y
@ Traller Mounted @
Floshing Arrow Boord
- <@
Q io

LsLength of Toper (FT} W=Width of Offset(FT) S:Posted Speed(MPH)

TYP]CAL

Sign Traffic Flow
Flog F logger
WTnTmom i
Toour Lengne 1| comaing |
lizing Longi tudinal
(Srees | Formuta * % Devices Burvter Spoce
1 12 ona on o 8"
of rset/Of fsetiorfset| Toper | Tongen
45 450° 45° 90° 195°
50 500" 50" 100° 240°
55 || -ws |550° 55° 110" 295°
60 600" 60" 120" 350"
65 650" 65° 130" 410"
70 700 70° 140° 475"
75 750° 75° 150" 540°
80 800" 80° 160" 615"
%% Taper lengths have been rounded off.

USAGE

MOBILE owraTIoN | sTaTionaRY

SHORT SHORT TERM

INTERMEDIATE LONG TERM
TERM STATIONARY STATIONARY

v v

v

— Shadow Vehicle
with TMA ond
high intensity
rotating,
flashing,
oscilloting or
strobe |ights

GENERAL NOTES

1. All troffic control devices illustroted are REOUIRED. Devices

denoted with the triongle symbol moy be omitted when stated elsewhere

in the plons,

2. See BC Stondords for sign details.

%A shodow vehicle equipped with o

per formance,

Truck Mounted Attenuotor is

typicolly required. A shodow vehicle equipped with o TMA shall
be used Tf It con be positioned 30° to 100° in advonce of the
area of crew exposure without odversely affecting the work

Additional requirements for lane closures ond odvonce signing
sholl be as shown on TCP {6-1) or as directed by the Engineer.
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DISCLAIMER:

No worronty of any

The use of this standord is governed by the "Texas Engineering Proctice Act”,

N e
Ho 00 Q)8 e
E § Type 3 Borricode @ ® |[Chamnelizing Devices
L F R Truck Mounted
[ § n " l:ﬂn Heovy Work Vehicle @ |atrenvotor (Twa)
® § Trailer Mounted Portoble Chongeoble
& Flashing Arrow Board Messoge Sign (PCMS)
Ec o [sign <o [rratric Fiow
g: 0\ Flog u-() F 1agger
5
:g § WTnTmom i
: H Desiroble Spocing of Suggested
'_g . Posted ¢ o my1o| 708" Len@tNs L7 cnonnelizing | Longitudinal
5 ¥ € Speeg | FO"™!'© *% Devices Buffer Spoce
‘s § |_—Shodow venicle ] = 1 2 Oon o on o L
& 3 with TMA ond orrserioffsetorfsed] Tooer |Tongent | |
34 @ high+zn1enﬁfy St‘:ﬂuxmf‘:l" a5 450" 540°| 45° 90" 195"
x rotating, wi o g g g g g
EF £ Froshing. high imtenstty 50 500 600°'| 50" | 100 240
= oscillating or - rotating, 55 L=WS 550" 660° 55° 110 295°
E strove Ifgnts olge f'ﬂﬁ:"g-' 60 600" 720°] 60" | 120 350°
5 | = | 220 |
3% ] Srrove ligate. 65 650" 780 65 | 130° a0’
“g 3 70 700 840" 70° 140° 475"
Ei m|ge hd \ 75 750° g00‘| 75° 150° 540°
2 ¥ a3 . 80 800" 960°| 80" | 160° 615"
< N Existing Exit e e ——— —
. Core Sign %% Toper lengths have been rounded of f.
$ . . L:Length of Toper (FT} W:=Width of Offset(FT) S:Posted Speed(MPH)
[~— Existing Exit EXIT
GCore Sign
3E -
gé TYPICAL USAGE
E5-4T
’g 48°x42" MOBILE SHORT SHORT TERM [NTERMEDIATE LONC TERM
§ DURATION | STATIONARY | TERM STATIONARY | STATIONARY
a . 4 < 4
> Q
g 2 HI4
bE n GENERAL NOTES
-
Eg 2 1. All troffic control devices illusirated ore REQUIRED. Devices
--E - denoted with the triongle symbol moy be omitted when stated elsewhere
=5 in the plons.
S
2 .
E . § ‘ EXIT 2. See BC stondords for sign details.
| et . ‘ OPEN ‘ | 3. If odequote longitudinal buffer length "B" does not exist between the
2 . 8 work spoce ond the exit romp, consideration should be given to closing
ok 0 E5-2 the romp.
£g L ) 48" x 36"
;g 13
§ .
a < - %A snodow venicle equipped with a Truck Wounted Attenuator is
wi Y typically required. A shodow vehicle equipped with o TMA shall
g be used if it con be positioned 30° to 100° in odvance of the
@ orea of crew exposure without odversely offecting the work
E . — per formonce.
| []
g ¢
g F 3
|
< | | 8 Aogitional requirements for lane closures ond odvonce signing
b L] shall be as shown on TCP (6-1) or as directed by the Engineer.
. . See TCP(6-1) for
el Lone Closure
g . —+ Detalls ond
2 L Additionol Signing.
] 3
§ See TCP(6-1) for | | | O‘ - 5
£ 4 Lane Closure " Texas Deportment of Tronsporiotion
8 Details and Y @ y 4 Troffic Operatlans Divislon Standord
Additional Signing. - __I']F
3
Es —F ¢ * i‘L
© ol L n
£ 4.8 AT TRAFF |C CONTROL PLAN
= >
<
&4 WORR AREA BEYOND EXIT RAMP
F4
o2 AYTAYTATAY TCP (6-5b)
Ny
g8 TCP(6-51-12
g;‘ TCP (6-50) EXI T RmP wEN ) Topb-5. dgn o TxDOT“nx:TxDOT‘Dm‘ TX00T_[ox Tx00]]
Y TWA 1L AME I ACIIDE Wi Tl A ©7Tx00T  Feburary 1998 conr [sect 108 HIGHWAY
T EXIT RAMP OPEN TWO LANE CLOSURE WITHIN s o3| o1 | user.ETG
) . E -
o =2 o N 1500° PAST EXIT RAMP i e
|
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No worronty of ony
8iDility for the conversion

TxDOT ossumes no respon:

y TxDOT for any purpose whatsoever.

The use of this staondord is governed by the "Texas Engineering Proctice Act”.
FILE: T:\LRDDSTMNT\FY 2021\MNT Contrgcts\MBGF REPAIR UPPER\MBGF UPPER_Contricthkerféprer d2b2 mier Alpamss e20ton Ineesrart S sty 0X- SOPISSTR c3ubhins JEOFchES Bl

king is mooe D:

DISCLAIMER:

31 PM

2:41

DATE: 172872021

& —
2 LEGEND
§ 5 T Type 3 Borricade @ @8 |[Chonnelizing Devices
w
; ROAD WORK I Jreovy work venicie | @R |a73en ter tuns
5 $20°2 oa- @ Trailer Mounted @ Portable_Changeoble
5 (See Note 5) Floshing Arrow Boord Message Sign (PCMS)
Shadow Venicle I Flasning Arrov Board Traffic F1
with TMA ond * @ in Caution Mode Q raffic tlow
high intensity .
rotating, flashing, = |Sign
oscilloting or
1 1ignt: WA T g
strope lignrs Desirable Spacing of Suggested
Posted| Ia Taper Lengths L Chonnel izing Longi tudinal
Soeed | F O™ * % Dlv.m Buffer Spoce
R11-2 ROAD oo -B-
48" x 30° |CLOSED —— T:pse'r Ta;:;?f =
CWi-6R # - 50 50' | 100’ 240"
48" x 24 J 0 55 L=Ws 55° 110° 295"
L 60 60" 120" 350°
65 780" 65° 130" 410"
: X 70 8a0'| 70" | 140° a75°
s A 75 900" 75° 150" 540"
o i 80 960'| 80" | 160" 615"
~ L _ e —
%% Taper lengths have been rounded off.
* L=Length of Toper (FT} W=Width of Offset(FT) S:Posted Speed(MPH)
o —
J TYPICAL USAGE
- 3 MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
L DURATION | STATIONARY | TERM STATIONARY | STATIONARY
[ 7 7 7
: ol __I: GENERAL NOTES
Q
el 8 o 12 1. All troffic control devices illustrated ore REQUIRED. Devices denoted
= - | o | - CW13-1P with the triangle symbol moy be omitted when stated elsevhere in the plons.
247 X 247
& -y _._/ (Plogue see 2. Pnase 2 of the PCMS messoge should include opproprigte informotion formotted
note 11 A as shown on BC(6), such os "MERGE RIGHT," recommended speed, delay,
. exit information, or other specific wornings.
3. Wnere msulng la onticipated beyond signing shown, additional PCMS slml,
ALL other worning signs, devices aor Low Enforcement Officers should be ovoilcble
. TRAFFIC to warn anpromhlnq high speed traffic of the end of the queue, os directed
I - by the Engineer.
@ s MUST
: EXIT RE_”"T . 4. Entronce romps locoted from the advance worning orea to the exit
- 8" x 60 romp should be closed whenever possible.
g S. The END ROAD WORK (G20-2} sign may be omitted when it conflicts
g o | | 2 with G20-2 signs olreody in place on the project.
3|2
a = . LEFT LANES
& - CLOSED
o :
. d -
: | | %A shodow vehicle equipped with o Truck Mounted Attenuator is
g!!!;l;" a : typically required. A shadow vehicle equipped with a TMA shall
(Plaque see [ be used if it con be positioned 30° to 100° in advonce of the
note 1) A orea of crew exposure without odversely offecting the work
_._\ ALL per formance.
'g 1| TRAFFIC
8 MUST
- EXIT [R3-33¢T
Cw20-5aTL ° 48" x 60" Additionol requirements for lone closures ond odvonce signing
48" x 48" 8 shall be os shawn on TCP (6-1) or as directed by the Engineer.
oH1-208 — = -
ox12e
. | | | - = Texas Deportment of Tronsporiotion
C[g:gD g l Troffic Operatlons Division Strandord
8
ONZ0F 30\ AHEAD kB - FREEWAY || xxxx
B || {croseo [ TRAFF |C CONTROL PLAN
v [elelolel l@—T| MR
TRAFFIC R PHASE 1 STHASE 2 FREEWAY CLOSURE
MUST 8
53-33«:;0 EXIT E4 See TCP(6-1)for
" X 60" Lone Closure
A | - Details and
Lol hores TCP(6-61-12
Frie: +cp6-6. dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
CW20-1D TCP (6-6) ©Tx00T_February 1994 | com [se] s | ey
48" x 48" REVISIONS 637593 001 | US277,ETC.
COMPLETE FREEWAY CLOSURE e
e ——————————— 98 8-
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No worronty of any
Dility for the conversion

TxDOT ossumes no res

Typical Expected queue length = 1 mile
(See General Notes) 500

LEGEND

Shiou | der

2 =
>

Shoulger L
O] = e = @
1600° 1000 1000° 1000° 1000 1000° Vories
1000° Min. ™'
FREEWAY
[CLosED | D0 NOT D0 NOT
DRIVE DRIVE
ON ON % Should be repeoted
SHOULDER SHOULDER in sequence every @
Y 1000° wntil reoching
CW20-1D cw3-4 Ra-17 CW20-30  CW3-4% RA-17%
48" x 48" 487 X 48" 36" X 48" 48" X 4B 48" X 48" 36" X 48"

[1] STARTING POSITION

_ _ _ _ _ _ Do oD
CIo CIBTD[__Jip @@

) =

Shoul der @

@ 1000° 1500°
Approx.

[4] wARNING THE TRAFFIC OUEUE

(® The WARNING LEOV should proceed to the right shoulder of the roadway, with emergency

Iights on opproximotely 1000° in odvonce of the troffic queue (stopped troffic) os the
queue develops. When determined thot |imiteo sight oistonce situotions (crest of hills,
shorp roodway curvoture, etc.! moy occur to motorists opprooching the queue, the
WARNING LEOV moy proceed '/4 mile or more in odvonce of the queue.

(@ Trotfic control devices should be installed or locoted near their intended position prior to
temporory roadway closure sequence. Duplicote signs should be erected on the medion side of the roodwoy

when medion width permits. Warning signs should not be placed on the paved shoulders that will be used by

the WARNING LEOV, or where movement of the LEOVS or Dorrier venicles will be impeded.

Prior to beginning the roodway closure sequence, oll equipment, materiols, personnel, ond other items
necessory to complete the work should be gathered neor the work oreo. Entronce romps located in the
orec where a queue is expected to build should be closed.

©

There should be one LEOV for every lone to be controlled, plus o minimum of one to worn troffic
approaching @ queue. An odditional lead low enforcement officer is desirable to remain with the
Engineer's or Controctor’s point of contact (POCH during the operation in order to improve
communication with all LEOVs involved.

@ One borrier vehicle with o Truck Mounted Attenuotor ond omber or blue ond omber high infensity
floshing/ascii lating/strobe 1ighting shall be used for each lane to be closed.

The use of this standord is governed by the "Texas Engineering Proctice
y TxDOT for ony purpose whotsoever.

king is mooe D:

DISCLAIMER:

Shou | der
2 oD
o _[COb

4

L ,— K Ib_G6D
;EEIHJ_
18

Lost vehicle
must clear
before closing —

Shou Ider

Cw20-1D
48" x 48"

[2] REDUCING SPEED OPERATION

@ Storting position of the LEOVS should be in odvance of the most distant warning signs.

Once the LEOVS have ochieved on obreast blocking formation while troveling toword the CP, emer Yy
1ights ond heodlights should be turned “ON". The LEOVS should maintain formation, not allow troffic
to poss, ond begin to decelerate. The LEOVS should continue to decelerote, Qiving the barrier vehicles
opportunity to be stoged upstreom of the work spoce ofter traffic hos cleored. The LEOVS should

then continue to decelerote slowly until bringing troffic to o stop neor the borrier vehicles.

134 PM

2:41
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FILE:

500 MIn. | work
Spoce

Shoul der %n: )
> D __ CpCpbrDmoD :

[3] ALL TRAFFIC STOPPED AT CP

® Once traffic is stopped the LEOVS should park on the shoulders with emergency Iighting "ON" in order
to provide low enforcement presence ot the closure ond keep shoulders blocked ohead of the work spoce.
They should stay in rodio contoct with the WARNING LEOV.

The borrier vehicles should be porked, one in eoch lone, the porking broke set, with the high visi
floshing/osci|loting/strabe 1ighting "ON, " ond the tronsmission in geor.

ity

(4]
Shou | der
_ 0 CCpoonmoDb _ g [P

A
S TP _ ohcacmon - EIp— O
> CID D D [jb::l—xm
Shoulder ———E
YT
E| RELEASING STOPPED TRAFFIC

Il equipment, moteriols, personnel,
ong mointain an odequote cleor Zone.

ond other items should be removed from the roodwoy

When the roadwoy is cleor for traffic, the LEOV should proceed forward from the left
shoulder followed by the borrier vehicles, from left to right, os shown olphabeticolly
in the plon view.

The LEOV or LEOVS on the right shoulder may remain on the shoulder until satisfied
that troffic is moving sotisfactorily before merging or proceeding.

@LEO\I; ond barrier vehicles should re-group ot their respective storting

positions 1f necessary.

@ ® |[Chonnellzing Devices @ Control Position (CP}

Portable Changeable Em: Borrier vehicle with
Message Sign (PCMS) Truck Mounted Attenuator

Low Enforcement
B | oo raeteieceon| <P [ Troreic Fiow

-
TYPICAL USAGE
VOBILE SHORT SHORT TERM | _INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY [ STATIONARY
4

GENERAL NOTES

1.Al1 troffic control devices shall conform with the Iatest edition of the
Texos Monual on Uniform Troffic Control Devices (TMUTCD). Additionol
Quidel ines for troffic contral devices may be found in the TMUTCD. Signs
conflicting with the roodwoy closure sequence should be completely removed
or covered. Additional troffic control devices may be required for closure
of occess roads, cross streets, exit and entronce ramps os directed by the
Engineer.

2.Low enforcement officers ond all workers involved should review ond
understond al | procedures before the roodwoy closure sequence begins.
Pre-work meetings moy De held for this purpose. LOCOI emergency services
ond media should hove odvonce notification of roodwoy closure, expected
dates ond approximate times of closures.

3.Low enforcement officers snall De in uniform ond nove jurisaiction in the
locale of the work area. An additfonal WARNING Law Enforcement
Officer's Venhicle (LEOV) moy be used on the medion side of the
roodwoy where medion shoulder width permits (See sequence =9 ).

4. The roodway closure should be during of f-peck hours, as shown in the plans,
or as directed by the Engineer.

S.Work should be Iimited to opproximately 15 minutes moximum duration unless
otherwise directed by the Engineer bosed on existing roodway conditions.
If the work is not complete within 15 minutes, or if the end of the troffic
Queve extends post the most distont odvance worning signs, the work orea
should be cleored of oll equipment, moteriols, personnel, ond other items,
ond the roadwoy reopened. When the queue hos dissipoted ond the troffic
flow oppears normol the roodwady Closure sequence moy be repeated.

6.For troffic volumes greoter thon 1000 Passenger Cors Per Hour Per Lone
(PCPHPL), or for roadwoy closures that exceed 15 minutes, see details
elsewhere in the plon,

7.1f troffic queues beyond the odvance worning signs during one rood closure
sequence, the odvance worning should be extended prior to repeoting the rood
closure sequence. When possible, PONS signs should be located in odvonce
of the last avoilable exit prior to the closure to allow motorists the
cholce of an olternate route.

THIS PLAN [S INTENDED TO BE USED AT LOCATIONS/TIMES
WHEN TRAFF[C VOLUMES ARE LESS THAN 1000 PASSENGER
CARS PER HOUR PER LANE.

=t Texas Deportment of Transporiotion
y 4 Troffic Operatlans Divislon Standord

TRAFF |C CONTROL PLAN
SHORT DURATION FREEWAY
CLOSURE SEOUENCE

TCP(6-T1-12

Fiie: +cp6-1.dgn on: TXDOT [ck: TxDOT[ow:Tx00T | cx: TxDOT]
©7Tx00T_ February 1998 conr [seet] Jon | HIGHWAY

REVISIONS 637593 001 | US277,ETC.
1-97 8-12 orsT counT SHeET vo,
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DISCLAIMER:

Worning sign TABLE 1 _
ong rumoie strip Flogger to - of Rumle GENERAL NOTES LEGEND
sequence Flagger ADT H L " ——— et "
oD0OS 1 e LTr.e"m (meqgf Work i::tl;l 1. Eoch Rumble Strip Array should £===2 | Type 3 Barricode ®® |Cnonnelizing Devices
5 Areg) . consist of three rumble strips spaced Truck Mounted
g-; is some 03 delow < 4,500 T . center to center at the spocing shown I | veavy work ventcte @Y | atrenvotor (Tha)
55 178 Mile > 4'500 2 in Table 2, ploced transverse across Traller Mounted Portable Chongeable
» = = L] the lone at locations shown. Flashing Arrow Panel Messoge Sign (PCMS)
rs g < 3,500 1
174 M1 d "
ggas Mite > 3,500 2 | t 2. The CW17-2T "RUMBLE STRIPS AHEAD" & |Sion < | rortic Fiow
* g 1 sign should be located after the <> Flo ”O Flagger
28 172 Mile ; §'§§3 3 . CW20-1D “ROAD WORK AHEAD sign ond 2
e z . spoced os shown. [f troffic is
s 1 Mile < 1,600 ! observed to be queuing, or is Dn:""_l'.r'um Soageste0 WaxTman] minimom
5= > 1,600 2 . expected to queue beyond the Rumble sirable Spocing of Sign | Svevested
geg " > 1 Mile A 2 g Strips, the CN17-2T sign and the [omees|Fo™!o|  Tooer, Lenatns nonne | izing x
L § H] 3 first Rumble Strip Arroy moy be * ——rt o
L © . 3 ~ 10 [] a
..g 2 8 locoted upstreom of the CW20-1D ffset0ffsetiorfset] Toper | Tongent
EEE E L § sign os necessory to provide ™30 | 2] 150°] 165°] 180" 30" 60"
e “ ::5:?39 35 |, 43 T205 2257245 35~ | v0r
gnE [ .. : 40 265°| 295°| 320" 40" 80°
ig 0 94 — 3. Temporary Rumble Strips will be 45 450°] 495°| 540°] 45° 90’
—§! . considered subsidiory to Item 502, 50 500° | 550°| 600°] 50° 100"
E._§ * ond sholl be o product listed on the 55 | Lews [5507[ 605" 660°"| 55 | Ti0°
3%* O/su note 8 gau_:l iant Work Zone Traffic Control 60 | 200" 6607 720°| 60" | 120°
Y iy i * svices. 65 6507 715°| 780°] 65' | 130"
Y """ 4. Removal of the Temporary Rumble 10 100°| 770" 840" 70° | 140°
£ Strips should be occomplished before 75 750° | B25' | 900° 5" 150°
» * removing the advonce warning signs.
DE-’ f % Conventional Roads Only
g é e — * 5. Temporary Rulnl_e Strips should not %% Toper lengths have been rounded of f.
8 be used on horizontal curves, loose .
& : LsLength of Taper (FT) WsWidth of Offset (FT)
1 Rumble grovel,soft or bleeding asphalt, S«Posted Speed (MPH!
Oy x strip heovily rutted povements or unpaved o pee:
L Q Al;::y sur faces.
Ed -
° Rumble Stri )
"E‘ 5 o | ] —¥ rore = 6. Temporary Rumble Strips sholl be SHORT TS::R!I'CTAEII;M USAI(:TEERMEMATE LONG TERM
« te 1) ' intoi
E‘g Ses note :ff:;ﬁgog:ﬂr:':.':*:""“ oot ions MOBILE DURATION | STATIONARY | TERM STATIONARY| STATIONARY
o= ol
8 o Rumble | < e
228 o Fusi R 7. This stondord sheet shall be used
:E" A lSee’ in conjunction with other appropriate
° note 1} | B | TCP stondord, TMUTCD typicol opplication
SE e — * or project specific detail for the
3 project.
g= ¢ Signs ore for i1lustrotive purposes only. Signs
el 8. The one-lote "'°""°7n°zﬂ|;°°:_‘°" may required moy vory depending on the TCP, IMUTCD
;g Rumbie strip ‘j”;h';fe""agg?:';i:nol or o Typicol Appiicotion, or project specific detolls
&l Toois 1. mhis | * for the project.
Y] orcay moy be 9. Temporary Rumble Strips be
{ < . y ps may
g m'xﬁ? ',':'r,'m used on freaways or expressways
gl than the based on engineering judgment.
threshalds shown.
sl (See note 1) | ] -~ —) *
2|
| P57l
E . 5 > {See note 2)
z . . x 3 8
& 8 8 3 3
o 2 °
o .§ § v w
§ § ARV PN
3
: oo
. Traffic
.§_ = Operations
é TABLE 2 I Texas Department of Transportation s‘}';,’,f,g;’,
E Approximate distonce
3 Speed between strips in
:E on Array
[
EN ; TEMPORARY RUMBLE STRIPS
s < 40 MPH 10
&L CW20-1D
E 48" x 48"
2 WZ (RS-10) WZ (RS-1b) <o en e
vl
g8 75 mph or Less 75 mph or Less > WZ(RS)-16
<5 > 55 MPH 20° Frie: wzrs16.dgn On: TXDOT [ck: TXOT Jowe TxDOT _[eka TxDOT|
&7
! TX00T_November 2012 Tone
=F RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE OT00T toverte o [ao] | wows
" o ———————————————————————————————————— —————————————————————————————————————————— o 637593] 001 | US277,ETC.
£a TWO-WAY APPLICATION ON CONVENT IONAL ROADWAY e | e Jeew
Oul .
118




"Texas Engineering Praoctice

The use of this standord is governed by the

No warronty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this stondord to

its use.
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t results or damages result

See the CWZTCD for the type of sign substrate

that con be used for eoch approved sign support.

Flogs os required by Engineer

or gs shown on plans

EXAMPLES OF SIGN SUPPORTS
SHORT TERM DURATION, DAYTIME USE ONLY
SUPPORTS

PORTABLE SICN
i
Front $ioe axa Too
3/8° bolt &~ HPPL
w/ ruts 24" 4x4 wood
A o tthrougn) =' > :.; o;:,_

75- 36" L~
(mox. )

o] «=— 2x6 wood skid

The upright SHALL be mode of hol low-profile plostic
lumber (HPPL). Wood or metal shall NOT be used.

1 Foot Mounting Heignt

Attochment to wooden supports
will be by bolts ond nuts

or screws. Use TxDOT's or
monufocturer’ s recommended
procedures for ottoching sign
substrates to other types of
8ign supports,

Nails will NOT
be al lowed.

48" x 48"

48" x 48"

48" X 48"

SIGN_IN ACCORDANCE WITH THE

48" x 48"

ROLL-UP SIGNS CONFORMING TO DM5-8310 AND THE CWZTCD ALLOWED

sLetter dimensions ond $pocing for "CW21-SPECIAL" is the some os C20-1D>

TEXAS MANUAL ON UNIFORM
otlng.nm.snsvlczs FOR STREETS AND

TRAFF IC

MOWERS AHEAD SIGNS ARE USED FOR
MOWING OPERAT |ONS,

LITTER PICKUP AHEAD,
AHEAD AND WORKER

ARE USED AS DIRECTED FOR OTHER

MAINTENANCE OPERATIONS WHEN

L
HIGHWAY SURFACE.

AREAD S1GNS. -

OFF OF THE PAVED

ROAD
WORK
"\ AHEAD

\

CROSSING
HIGHWAY

\%

7
SIGN PLACED AT CROSSING
HIGHWAYS AS DIRECTED

TYPICAL LOCATION OF SIGNS
AT HIGHWAY CROSSING

WORK AREA IS A MAXIMUM OF 2.0 MILES UNLESS OTHERWISE DIRECTED.
SIGNS MAY RENAN IN PLACE ONLY DURING DAYLIGHT HOURS.

SIGNS ARE TO BE PLACED 6°T0 12 OFF OF THE PA/ED SURFACE UNLESS

OTHERWISE DIRECTED.

ROAD WORK AHEAD SIGNS SHOWN AS EXAWPLES, ONE
OF THE FOUR TYPE SIGNS WILL BE USED AS DIRECTED.

* SIGNS IN THE MEDIAN ARE REOUIRED WHEN WORK OCCURS IN MEDIAN

UNDVIDED HIGHWAY OR FRONTAGE ROAD

TRAFFIC CONTROL PLAN FOR WORK
OFF OF THE PAVED SURFACE.

1. Controctor shall install ond mointoin signs in o straight ond plumb condition and/or os directed by the Engineer,

2. Wooden sign posts shall be painted white.

3. Borricodes sholl NOT be used 05 sign supports.

4, Nails shall NOT be used 1o attach signs to any support.

5. All signs shall be instolled in occordonce with the plans or os directed by the Engineer.
Quide the traveling public sofely through the work zone.

6. The Controctor moy furnish either the sign design shown in the plons or in the “Stondard Highwoy Sign Designs for Texos™ (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TWUICD but moy have been omitted
from the plons, Any voriotion in the plons shall be documented by written ogreement between the Engineer ond the Contractor’s
Responsible Person. All chonges must be documented in writing before being implemented. Tnis con include documenting the cnonges in
the [nspector’s TxDOT diory ond having both the Inspector and Contractor Initial ond date the ogreed upon chonges. The additional signs
requested by the Engineer/Inspector shall not be subsidiory.

7. The Controctor shall furnish sign supports listed in the "Comoliont Work Zone Troffic Control Device List™ (CWZTCD). The Controctor
shall install the sign support in occordonce with the monufocturer’s ri . [f there is 0 questiion regording installotion
procedures, the Controctor shall furnish the Engineer o copy of the monufocturer's instal lotion recomnendations so that the Engineer
con verify the correct procedures ore being fallowed.

8. The Controctor is responsible for sign instal lotions ond replocing signs with domoged or cracked substrotes ond/or domoged or morred
reflective sheeting os directed by the Engineer/Inspector.

9. lcentification morkings moy be shown only on the bock of the sign substrate. The moximum height of letters and/or company logos used
for identification shall be 1°.

10. The Controctor shall reploce domoged wood posts. New or damoged wood §ign posts shall not be spliced.

Burotion of Work 108 cefingd Dy the ~Tesos Nonuol on Unifora Iroffic Control Devices™ Port Vi

1. The Controctor is responsible for ensuring the sign support ond substrate meets croshworthiness.
operation all signs ond supportS ore Short-term Durotion for doytime work.

2. The Controctor shall furnish the sign sizes shown on this sheet or os directed by the Engineer.

SICH SUBSTRATES

1. The Controctor shall ensure thot the sign substrote is ol lowed for the type of sign support thot is being used. The CWZTCD 1ists eoch
substrate thot con be used on the different types ond models of sign supports.

2. “Mesh™ type moterials are NOT on approved sign substrote.

3. All wooden individual sign ponels Fobricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
fastened to the bock of the sign ond extending fully ocross the sign. The cleat sholl be attached to the bock of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice ond spoced at 6
centers, The Engineer may approve other methods of splicing the sign foces.

REFLECTIVE BHEETING

1. Reflector igns shall be construcied of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300 or DNS-8310.
The DMS specificotions con be occessed from the fol lowing web oddress:

http: //monual s. dot. state. tx. us: 80/dynoweb/colmotes/eGeneric__Col lectionView;cs=defaul t; ts=defaul t

2. Wnite sheeting, meeting the requirements of DMS-8300 Type C (High Specific Intensity), sholl be used for signs with white background
ond chonnel izing devices.

3. Oronge sheeting, meeting the requirements of DMS-8300 Type E (Fluorescent Prismatic), shall be used for signs with oronge backgrounds.

SICh LETTERS

1. All sign letters ond numbers shal | be cleor, ond open rounded type uppercase olphobet letters os opproved by the Federal Highwoy
Aaministration (FHWA) ond os published in the ~Stondord Highway Sign Design for Texos™ monual. Signs, letters ond numbers shall be of
first closs workmonship in occordonce with Deportment Stondords ond Specifications.

mns OR COVERING

Tgns should be removed or completely covered when not mowing.

2. Mt tope or other odhesive moteriol shall NOT be offixed to o sign foce.

3. Signs ond supports shal | be removed by the end of the doy.

Signs shall be used to regulate, worn, and

For mowing

Slﬂ SUPPORT 0E IGHIS
1. Wnere sign supports require the use of weights to keep from turning over, the use of with ory

2. The sondbags will be tied shut to keep the sond from spilling ond to maintain a constont weight.

3. Rock, concrete, iron, steel or other solid objects will not be permitted for use 0s sign support weights.

4, Sondbogs should weigh a minimum of 3% Ibs ond o moximum of 50 Ibs.

5. Sondbogs shall be mode of o durable moteriol thot tears upon vehiculor impact.

6. Rubber {such os tire inner tubes) shall NOT be used for SONIDOQS.

7. Rubber ballosts (such os those used with cones or edgeline chonnelizers) shall NOT be used 08 Sign support weights.

8. Sondbogs sholl only be placed along or laid over the base supports of the troffic control device ond shall not be suspended obove ground
level or hung with rope, wire, choins or other fosteners. Sondbogs shall be placed along the length of the skids to weigh down the sign

SUppOr 1S,
9. Smmoo: shal | NOT be ploced under the skid ond shal | not be used to level sign supports placed on slopes.
CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS WITHIN THE PROJECT LIMITS

Any sign, sign support or troffic control device thot is struck or conaged Dy tne Controctor or Nis/ner construction equipment snall be
replaced or repaired as soon os possible by the Controctor at the Controctor's expense.

Only pre-quolified products snoil be uded. A copy of e

“Compi font Wors Zone roffic Control Devices List™ CAZICD
0esor ives pre-quolified progucts ong eir J0urces ONO MOy e
obtoined by contocting
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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 1TS USE.

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

DISCLAIMER:
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5[8 tneox for rorizontol Eng of GENERAL NOTES
bl clearonce protec! Bridge Rail
35 Broo S'm_\ 1See Cenerol umu 4,5 Py Y 1. For more detoil: See MBGF, SGT, ond MBGF Transition stondard sheets.
&
gy ———— B o o /- 2. Quontities of metal beom guard fence (MBGF) ot individuol brioge ends
. 1 n ] '] g8 g gapAag nu—l ore shown elsewhere in plons.
§ | 50" ISGT (2511 Stroight Toper) | MBGF Transition 3. Use averoge daily traffic (ADT) for the current yeor to determine MBGF
F See note 1) T length of need In accordance with the Rogdway Deulan Monua!l unless otherwise
§ ee e (See note 9) specified. Wnere significant traffic volume growth is anticipated on low
v volume (0-750 ADT) highways, use length determinations for the higher volume
- .\‘iF length of need (L) category.
g . 4. MBGF moy not be required to shield departure end of bridge uniess other
Begin or end obstacles within the horizontal clearonce Iimits or opposing traffic indicate
| 8 structure o MBGF consideration.
€ - MBGF length of need (L)
| '\1 5. Terminal anchor sections (TAS) ore only for downstreom end anchorage use,
o | outside the horizontal clearance area of opposing traffic.
o L
9 S ! . T+ 6. Direct connection of MBGF (ot 6'-3" st 8 i without tronsition) to
| . . - .oy MBGF Tronsition PO POC 1 NQ
2 2 50 SCT (25t1 Stroight Toper) ! MBGF (6"~ 3* Spocing) N—t K concrete rail ore only for downstreom rail connections outside the horizontal
2 g | (See note 1) | | (See note 9) cleorance areo of opposing troffic. (See Detail A)
8 _-—Dﬁzﬂfl v T— % 1§V ¢ ¢ ¢ ®§ ® ¥ ®§ ¥ ¥ v ®§ ¥ € ® ¥ ® F ¥ F FEEREE—— 7. The crown sholl be widened to occommodate MBGF. Typically the "front slope”
N —_ L Ll % break should be 2'- 0" from the bock of the MBGF post. This opplies to new
K4 = \ Front Slope I\ construction on new alignment or where existing roaodwoy cross section is
§ 2|+ Breok lrolbe vluidaned to increa'se {oamuy wigth, This' mes' not apply fo' rehab-
1 End of 1Ttotion work where existing roodway crown width Is to be retained
§| x c:. NO;E:_ rol 1 Toper moy be gecrecsed or TWO LANE (RURAL) HIGHWAYS Bridge Roil (See Typical Cross Section at MBGF).
£ 2l Tr y
v . eliminated. (See SGT stondard sheets) 8. For restrictive bridge widths: The MBGF should be properly tronsitioned
~ = from the existing bridge rail to the odjoining MBGF (See MBGF Transition
§ 8l Stondords). Metal beam guord fence ot these bricge location(s) shall be
End of 3 flored ot the rate of 25:1 or flotter, and be of the length necessory to
|§ Bridge Rail Front Siope 3 * locate the terminal end at the 2 ft."maximum" offset from the shoulder edge.
Z| =
- o
= \\| ] Breok -\ P 9. Tronsition length ond post spacing will vary depending on the transition type.
o Transition type will be shown elsewhere in the plans.
e ) [l [ —— b
= MI‘I L ] ] [ [} [ [ [ [ [ [ ] ] [} ] i ] - I
v | L
[=]
] MBGF Tronsition ~ NBGF (6" - 3" Spacing) | 50°_SCT (2511 Straight Taper) P
3 (See note 9 I (See note 11 E
=
v
|
= MBCF length of need (L} - DIRECTION OF
5 N - Begin MBOF ~__ ADJACENT TRAFF IC
Q 2> for Payment ——
[ e {Two or more 191:7 g <
in or end in each direction . o* = =
2 Stelerre - 8 2'- 0" Typ.
2 - = (See note 7)) |
4 I T.A.S. Option & 25° MBGF flare at 25:1 Fromt el See MBGF stondord
. 3 Sooci ) 3 oreax © T N\ for post types. i CONCRETE
5 6’ -3" Spacing NG | 25 Terminol_Anchor, hd RAIL
4 |~ MBGF length of need (L) | section iT.A.50 E
: R | Lo '
3 l_’l—|—\/ L] L] ] ] B T T T S — Edge of shoulder [
ol = T 7N\ or widened crown. Termina! Connector
i .o
g] Cnecx for norizontol . \ 2'-0" Bur
o Downstream Briage Front Siope Anchor Offso‘t
3] cieoronce protection TYPICAL CROSS SECTION
End (See Detail A) Breok
| (See Generol lmos 4586 real AT 3 DETAIL A
9 = MULTILANE UNDIVIDED (RURAL) HIGHWAYS All rail elements shall
z
4 2= be lopped in the direction
I&‘ : {"’ of odjocent troffic.
5 Qs Front Siope End of
x| N ° Breok Bridge Rail |/
= B | Il [ A }rl—.//
l oL fl I | ] [ L] [ L] L] L] [ [ L] [ L] [ [ [ [} A8 A AARAN
@ t
w -9§ 50° SGT (25:1 Straight Toper) I MBGF (6°- 3" Spocing) / I MBGF Tronsition
g 8f Frerore ¥ ' L [(oar rom use_in wainewance meraims, ||
@ >
g MBGF_length of need (L} g
+ * Design
b 3 - ﬁ Dlvls%m
,§ g ONE WAY TRAFFIC Begin or end I Texas Department of Transportation Standard
. 8 (Any number of lones) MBGF 1 hof o (W structure
ength of nee
3 - - BRIDGE END DETAILS
=7
o~
o @ -
~o 2 T
b e§ 50° SGT (2511 Stroight Toper) | MBGF_(6' - 3" Spocing) P MBGF Transition ¢28~ METAL BEAM GUARD FENCE
Sz =3 « te 1)
is b2 | | (e rere I | (secrote APPL |CATIONS TO RIGID RAILS)
Z| . 1 L =3 § °¢§ § § § +§ +§ ®§ 1§ °§ § °§ 0§ 0 SOC00¢
_3| (Y — ™~
2 N 7 AN BED(28)-19
of+
él;l : E Front Slope End of Bridge Rail FiEr beaz819. dgn on TXDOT [k KN [owBD ki VP
= g5 ONE WAY TRAFFIC Break (©1xDOT  NOVEMBER 2019 conr [seet] Jon | HiGHwAY
. . REVISIONS 637593 001 | US277,ETC.
wu ~ orsT oty SHEET o,
ac 22 VARIOUS
== —




Eng of
Bridge Rail

No worronty of ony
Dility for the conversion
Shoulder

o from its use.

Roadway

Shoulder

offset |

TxDOT ossumes no respons

S £ RS- BOPIABR

The use of this standord is governed by the "Texas Engineering Proctice
y TxDOT for ony purpose whotsoever.

king is mooe D:

DISCLAIMER:

Check for horizontal

(See Generol Notes 4,5 & 6)

PR Check for horizontol
k. :__' ) Front Slope clearonce protection
HEN Breok _\ (See General Motes 4.5 4 61 [ )
o 2
v 4 4 i i 4 A8 [ 8 £.08.08 8 A888R8
i SGT (2511 Stralgnt Taper) | 25° MBGF | uBoF,_Tronsition
(See note 1) ! (See note 10) ! {See note 9)
MBGF length of need (L)
-
SGT plus 25° MBGF plus MBGF Tronsition is
the minimum length of need (L} required. .
- Baa+|n o: end
\ MBGF_length of need (L) N struc ”'=—\
T 7Y}
SGT (25:1 Stroight Toper) L MBGF_(6°- 3- Spocing) (See Note 10) N MBGF Tronsition
| {See note 1) | | (See note 9)
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GENERAL_NOTES

1. For more detail: See GF(31), SGT( )31, GF{31)TR, ond GF(31}1TL2 staondard sheets.

2. Quontities of metal beom guard fence (MBGF) ot individuol brioge ends
ore os shown in the plans.

3. Use overage doily traffic (ADT) for the current yeor to determine MBGF
length of need In accordance with the Rogdway Deulan Monua!l unless otherwise

specified. Whe sig icaont traffic volume growth is anticipated on low
volume (0-750 ADT) highways, use length determinations for the higher volume
category.

4. MBGF moy not be required to shield departure end of bridge unless other
obstocles within the horizontal cleoronce |imits or opposing traffic indicate
o MBGF considerotion.

5. Downstream onchor terminals (DAT) ore only for downstreom end onchorage use,
outside the horizontal cleorance area of opposing traffic.

6. Direct connection of MBGF to concrete rails ore only for downstreom rail
connections outside the horizontal clearonce areo of opposing traffic,
(This requires o minimum of three stondord |ine posts plus the DAT fermmnl,
See Detoil A)
7. The crown shall be vndened to accommodate MBGF. Typncal ly the “front slope”
bregk should be 2° from the bock of the MBGF post. This opplies to new
construction on new nl ignment or where ex:afma roodwoy cross section is
to be widened to mcrnuu roadway width. This does not opply to rehab-
flitotion work where existing roodwoy crown width is to be retained
(See Typical Cross Sechm at MBGF).

8. For restrictive bridge widtl The MBGF should be properly transitioned
rom the existing bridge rail to the adjoining MBGF (See MBGF Tronsition
Standards). Metal beam guard fence ot these bridge locotion(s) sholl be
flored ot the rate of 25:11 or flatter, ond be of the length necessory to
locate the termingl end ot the 2 ft. moximum™ offset from the shoulder edge
in the approach direction.

9. Tronsition length and post spacing will vory depending on the transition type.
Tronsition type will be shown elsewhere in the plons.

10. A minimum 25 length of MBGF will be required.

MBGF Trans (Non-Sym) poyment

Non-Symmetrical
Tronsition Rail |

12- 6%, 2- 6"
v | |

-«

2'- 0" Typ.

(See note T
See GF ({31) stondord
for post types.

8 i1 8 i1 i1 i1 i1 i i1 ] 8 i1
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(See note 1)
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AII rail elements shall
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DISCLAIMER:

p . ToenaT! with one 187 min " .

H 160 Golv. nail to 12°0Tye s e 12%

82 6% 8°x 14- Treated Do not use orevent Diock rotation . av; a/; | _Slotted Holes 2= 4= 4V 2

g Wood Block Wosner ~
E-- 8- | | between Boit -

§ ° Butron Head e P " 1 ~ %" Button Head
§¥ zﬁu' utron Heo Roil Element > o ~ Post Bolt with Nut ona
ie Mot s 1 A0D. NN 5 o T are 3

Wosher (See Genero =] - . .

- Note 3). %" Dio. = 4 8 . | & - on
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5 Vories s 43" cover over culvert | [l
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35 g % E Cutvert 3 8-

ot Selice Bolts s rts
82 & [ g 10 or 1 Y gic. notes * Poxt (x) roy comuice rleta Post ISee General Note 33
g3 ° & * i gic. (ASTH A30D) Boits e/hoshers O eioat lone 19 o I
g
£t ' o= Bl iy prappon T eeo e
Bp Bt seviow | o * . #00D BLOCK 10 RECTANGULAR 2000 BLOCK TO Saseay 56 Fiear vele. bl RAIL SPLICE DETAIL
£ or wicenea crown. — Direction of boit
¢ 2 " Lo o #000 POST STEEL POST Dlocenent Ts wvord. % LON FILL CULVERT POST
28 N LOW T ILL CURVERT TOST
EE g | L\_,I Parmisaible squore punching FOR USE ON NON-BRIDGE CLASS CULVERTS OWm.Y GENERAL NOTES
- o Quige nole, mox. {Typ. | = s =
- /_
¢ ¥ - 6% 1. The t of post (round wood post, rectangular wood po: or steel post)
2§ LJ " big Note: 5" """ Splice Detoil P " yo6% " " will ggeshowgoelsevmere in fhgoplans. Thegexocr pos:hun' of MBGF shall be
1) § ne required horoware. (8% /6 3 £- 3 A shown elsewhere in the plans or as directed by the Engineer. Steel posts
b2 $000 BLOCE TO to be galvonized in accordance with Item 445, -Galvonizing. *
aE o ! : 2 d 2. Rail element sholl mee1 the requirements of [tem 540, "Metal Beom Guord
z$ § 5y x 1)y Slotted - [y J—— P Fence” except os modified on the plans. The Contractor moy furnish rail
vy S Holes t1ypical) > H q elements of 12 Y2 or 25 foot nominal lengths.
3£ g L 2 — : 3. Button head “post: bolts (ASTM ASOT) sholl be of sufficlent iengsh to extend
u® through the full thickness of the nut (ASTM A563) ond Type A ¥." 0.D.)washer
Q09 2% %] mf more than 1° beyond Button head "splice” bplts (ASTM A307) are
P Yax 23" Siotted
o S Holes (Typicolt g‘ /4" tor 2° long ot frlple rail splices) with a double recessed
8% § ELEVATION 12 3" tOV. ¢ W-BEAM SECTION 1 s asem
ng v E5 r001 sections may 010 be a0l ied (See Generol Note 2) 4, anfnnga (bolfa. nuts, ond waoshers) shall be qolvumzed in occordonce with
-?‘-' E Item 4 "Golvonizing."” Fittings sholl be subsidiory to the bid item.
te & MEGF_length of need (L) A . dote the Metal B cuora F
H . al Beom Guard Fence.
!E 2| . # % Terminol Anchor Section (TAS) P oo | o3 | P 5. Crown shall be widened to occommodate the
2. 0 25" N N | 6. The Iafer(o:ll approoch to the guord fence, shall have o slope rate of not more
&% 7 thon 1vi1
ol LILl L) L) 1T 1

eg =
gE I || || || || $ 7. Unless otherwise shown in the plans, guard fence ploced in the vicinity of curbs
f% S shall be positioned so that the face of curb is locoted directly below or behind
YE o 1 the foce of the block. Rail ploced over curbs sholl De installed so that the post
28 9 Terminal Anchor Direction of bolt is locoted approximately 21 inches above the gutter pon or roadway surface.
* ——g—licection of
52 3 (Ses fotions eiow * % TERVINAL ANCHOR SECTION (TAS) Adlocent Traffic 8 1f s01id rock is encauntered witnin 0 to 187 of the finisned grode, orill o 22°

erm! onghor sections aownstreom use, dio. hole, 24" into the rock, or drill two ia. front to bock overlapping
E* é r ina1 1 g 1 ore oniy for " f | 1roffs holes, 24" into the rock. If solid rock is encountered below 18" ,arill a 12" dio.

2 locoted outsiae the horizontol cleoronce oreo of oboosing iroffic, nole, 12° into the rock or to the standard embedment depth, whichever is Iess.

» g Ovol Shoulder :1%. Any excess post length, aofter meeting these depths, moy be field cut to ensure

+ 9 Button Head proper guordroil mounting height. Backfill with o cohesionless material.

2 'S- :;:v::?r:nun‘lun'n:'mll Z‘.'c"ﬂ:\" n 9. Posts shall not be set in concrete, of any depth.
9 o
ui o 8 - %x 2 nn bolfl tn nut BUITON WEAD BOLT 10. Specml fabr:cohon will be required ot installotions having o curvoture of
i hi wi Post and Splice Bolts thon 150 ft. rodius.
less tha .
2 ond 1 Ya x Yo" wosher. R 10" x V4" x 15 %~ (See General Note 3)
- 3 11.  The terminal anchor section (TAS) post shall be set in Closs A concret
n€ % “"'“ (unless otherwise shown in the plans) in occordonce with Item ZI.“HydrauI ic
e g Cement Concrete.” Concrete shall be swsldlor¥ to the bid item requiring
"g ; Top of construction of the terminal gnchor section (TAS), Termmal anchor post to
a8 @ Finighea be golvonized in occordance with Item 445, “"Golvonizing. "

a2 ul . or
$° & Erau-\ ° (See cetoil) 12. Unless otherwise shown in the plons, o uunvosnfe material post ond/or
-8 2 il | Dlock thot meets the requirements of DMS-7210, *Composite Material Posts
2% o Finisnea ond Blocks for Metgl Beom Guard Fence” may be substituted for posts
== 4 - - Groae ond/or blocks of similor dimensions. The Lonstruction Division, TxDOT

o ';fs"y‘y' A :“J";nn 8 o7 4 mu:r;foms u1uumgng£‘gruguzl:er L;f vPL) fgrr‘en'r‘slimcersfu:nngrf‘eznnlas ve
. . Only producers on con furni ompos i
| or 2B 8 6°x ¥ -IS y w8 x 18 N 4= min) Ho! for B~ x 2 Note: anmlnnl Connector to be con orm:no (]
sl verced to ;nn “ -4 mim ﬂ Wex Bolts with Nut ond used :;r;;‘:n;mul anchor materiol posts and/or blocks.
Bl I e g rare — 1 %" 0.D. Wosher. ) v F ENANCE REPAIRS OR
Z bent to oPTion 1y oP1iON ¢ NIlllﬂl.? mlﬂ J:‘lu‘l: SITE CONDI T IONS,
+| Note: This onchor post requ four oogitional ¥~ noles Noter Tnia oncnor post requires the use of the 10 0. —_——@— “
8 tsnop or field in the rafl mevoer with eignt %"~ nex termt, = __.I ~—
o erminal connector with four %~ hex bolts with .
X bolts with nut ond plote wosher. nut ond wosher. 2 -6 a“ Design
Division
8 TERVINAL_ANCHOR POST OPTIONS yion Of a1 Dlo 1% A 7exas Department of Transportation Standard
| 1See General Note 11} n\r"= ol €0l oles 8~y x 1 Yy
§ Terminal 1R erminan 27 a4 A% 4" Si0t18a Holes.
: SR — . Ll N . N
o - y be u ST . —
9 witn eitner post option above I I < . | ME TAL BEAM GUARD FENCE
> 18- dlo. round No construction joint is ol lowed | —30" squore x ol 2 — |
i by ?._ 0" deep in the concrete anchor. I I e :r-!: :7:: . .':__ -
= E or 18" squore Terminol rail be bolted N| X
i ° by 5°- 0 Dost and Tn wisy bosieion bF or I I rouna (e ~| ™ 3 mF - 19
§E o Deep Anchor :: Dlauln: mrmelm . I | y = i
I d=] . concrete onchor is precast, v-‘_ e
é;l "‘r o e ea ey he BoaToned fst . \_z Veux Ya" Fie: mbgtl9. dgn on TXDOT_ [ KN [ow 8D [ox VP
Q7 W) — when piaced in the flelo. Slotted Hole ©Tx007 NOVEMBER 2019 e s T T
" Ploce foce of post l JERVINAL _CONNECTOR REVISIONS 637593 001 | US277,ETC.
g TEMINAL CONCRETE ANCHOR OPTIONS  coorox. on G of onchor For connection narawore to concrefe raiis,
25 T (See General Note 113 see the MBGF tronsition stondords. zZ VARIOUS
——




i

\lSlNGLEI W-BEAM SHALL MATCH THE

2. RAIL ELEMENT SHALL MEET THE REOUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
CAUGE OF THE ADJACENT RUN OF MBGF. EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
25°- 07, OR 12°- 6° (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3'- 1 Y" C-C OR 6°-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED 10
9°-4 Y2~ RAIL ELEMENT 31- SGT OR 31 MBGF ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
PAYMENT LIMITS 3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
THE FULL THICKNESS OF THE NUT (ASTM AS563) AND %~ ROUND WASHER (ASTM F436) AND NOT
- MORE THAN 1° BEYOND 1T. BUTTON HEAD “SPLICE" BOLTS (ASTM A30T) ARE %" X I- "
9 -4 " 25°-0" RAIL (EA.) WITH %" NUTS (ASTM AS63).
EXISTING RAIL . -1 % 6 -3" 6 -3 . 6 -3 L ¥ ke 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH [TEM 445,
HEIGHT Lt} ‘ “GALVANIZING.* FITTINGS SHALL BE SUBSIDLARY TO THE BID ITEM REQUIRING CONSTRUCTION
A B= c— D= OF THE TRANSITION.
\ a |
= T T 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
I &
28- [d = - B JI“{ 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V110H.
& ‘ ‘ 7. IF SHONN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
L T MAY BE FLARED AT A RATE OF 25:1 OR FLATTER.
[
EXISTING SPLICE BEGIN [ I 8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
[ RAIL HEIGHT | FOR [NSTALLATION GUIDANCE.
L ADJUSTMENT [
L I I 9. POSTS SHALL NOT BE SET N CONCRETE.
[ L . 10, UNLESS OTHERWISE SHOWN N THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
| I REQUIREMENTS OF DMS-7210, “COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
/ [ . POST & FENCE* MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
EXISTING POST 1 POST 4 POST 3 TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
POST A— B— c— D— TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
ELEVATION VIEW 11. REFER TO STANDARD GF (31> FOR ADDITIONAL DETAILS.
% “WOOD" AT F TH R AND RECTANGULAR POST SYSTENS. 12, RAIL HEIGHT ADJUSTMENT IS ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT
WOOD" INDICATES DHElIl-SlioNS OR BO' OUND AND REC NGULI.. 7woon 0ST SYSTEMS, . TRANSITION TO 28- STEEL POST GUARDRAIL.
‘ e 1 6 | ¢ 6 |
g | 25°-0" |
28 - " .
Zla 22" 297 o3+ gl * gla et
I I ] - =
5 | £ g e,
a5 1 o o — ==
g g H gls g g 2 & § s e .
~ = z
o gz || g & oE 8 g oE ]
: a1 d gdla ! g
g £g 58 1 58
@ [ oE v(E 22 A 9 -4 %" )
e 1 oS ty 1 ola HARDWARE LIST H,‘ \“l“\
o2 HH — iz
R L R L oTY DESCRIPTION El T o
SECTION A-A SECTION BB SECTION €-C SECTION D-D 1 | 9'-4 %, W-BEAM RAIL ELEMENT 126A. W-BEAM RAIL
1 25°-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
TOENAIL BLOCK WITH 16D GALV. NAIL 6 72" DIA X 6'-0" DOMED ROUND WOOD POSTS (TYP)
T0 PREVENT BLOCK-OUT ROTATI
/~8* " - -
S~ 1 POST AND BLOCK-OUT (-] 6" X 87 X 68~ RECTANGULAR WOOD POSTS (TYP)
~ TYPES AVAILABLE 6 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
ﬂ/ 1 6 | 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
| [ A FOR_WOOD POST 6 | %" X 18" GUARDRAIL BOLTS WITH NUTS (FBBOA)
o] 7
I /‘ 6 %" ROUND WASHERS (ASTM F436) (FWC160)
| G FOR STEEL POST—| 6 | %" X 10" GUARDRAIL BOLTS WITH NUTS (FBBO3) —=t Design
i Standard
| 24 | %" X 1- 4" GUARDRAIL SPLICE BOLTS WITH DOUBLE M 7exas epartment of Transportation andar
6°-0" RECESSED NUTS (ASTM A563) (FBBO1) TA| ARD F
| N METAL BEAM GUARD FENCE
| D R ae X a0 Vallil rest e RAIL HEIGHT ADJUSTMENT
- -
‘ Ve NOTE: HARDWARE SHALL MEET THE (28 To 3‘ )
1% :
| DlA FOLLOWING REQUIREMENTS. TL-3 MASH COMPL ]ANT
‘ GUARDRAIL POST BOLTS (ASTM A307 GR.A) RAIL-ADJ(A)-19
GUARDRAIL ROUND WASHERS (ASTM F436) FILE: rof ladjal9 DNiTXDOT [ck:KM_|OW: VP |ck:CGL/AG]
GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) © oo NOVEWBER 2075 | cont [secr| _wos | wicwar
. GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A) REVISIONS 637593 | 001 | US277,ETC.
ROUTED 000 BLOCH-ov! PECT A AD w000 POST DO L O rost GUARDRAIL SPLICE NUTS (ASTM A563) oist cany Seert o,
22 VARIOUS

GENERAL NOTES

THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE AS SHOWN IN THE
PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
WITH ITEM 445, “GALVANIZING. "




LLTY FOR THE CONVERSION
FROM ITS USE.

NO WARRANTY OF ANY
TXDOT_ASSUMES NO RESPONSIBI

OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING

THE USE OF THIS STANDARD IS GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT",
T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Standards-2021\MBGF\railodjbl9.a

KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

DISCLAIMER:

DATE: 172872021

FILE:

GENERAL NOTES

1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
NOTE: (SINGLE) W-BEAM SHALL MATCH THE BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE AS SHOWN IN THE
GAUGE OF THE ADJACENT RUN OF MBGF PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
° WITH ITEM 445, "GALVANIZING."

2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF

9 9 9 9 9 9 9 25'- 0%, OR 12°- 6" (NOM.) LENGTHS. RA[L ELEMENTS MAY HAVE SLOTTED HOLES AT
) ) 3'- 12" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO

|- C— ACCOMMODATE THE TRANSLTION SECTIONS OF GUARDRAIL.

3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
PLAN VIEW THROUGH THE FULL THICKNESS OF THE NUT (ASTM AS63) AND %" ROUND WASHER
—— (ASTM F436) AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS
(ASTM A307) ARE %" X 1- %4~ WITH %" NUTS (ASTM AS63).

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE CALVANIZED IN ACCORDANCE WITH
ITEM 445, "GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM
REQUIRING CONSTRUCTION OF THE TRANSITION.
31" SGT or 31" MBGF 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.

25 METAL BEAM GUARD FENCE TRANSITION (EA.) 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
MAY BE FLARED AT A RATE OF 2531 OR FLATTER.

8., APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF {31) STANDARD

- - - oy e - - FOR INSTALLATION GUIDANCE.
6°-3 6'-3 6'-3 31 Y, . 6 -3 6'-3
EXISTING RAIL 9. POSTS SHALL NOT BE SET IN CONCRETE.
HEIGHT 28" 10. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
\ A— B— D REQUIREMENTS OF DMS-7210, “COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
GUARD FENCE- MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE

) CONSTRUCTION DIVISION, TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR
PRODUCERS OF MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY
E1 ke FURNISH COMPOSITE MATERIAL BLOCKS.

« REFER TO STANDARD GF (31) FOR ADDITIONAL DETAILS.

12. RAIL HEIGHT ADJUSTMENT IS ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT
TRANSITION TO 28" STEEL POST GUARDRAIL.

- -
- -

/ HARDWARE LIST
EXISTING
POST oty DESCRIPTION
POST 1 POST 2 POST 3 POST 4 POST 5
A 8 c 0 1 | 25'-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
5 | 7%" DIA x 6'-0" DOMED ROUND WOOD POSTS (TYP)
ELEVATION VIEW POST AND BLOCK-OUT 5 | 6 X 8" X 68" RECTANGULAR WOOD POSTS (TYP}
(8) %" DIA. X 1 Yo" GUARDRAIL SPLICE BOLTS ' E> AVAILABLE 5 | We x 8.5 OR W6 X 9 X 72° STEEL POSTS (TYP)
TH %" NUTS (ASTM A563).
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. WITH %" NUTS IASTM 4563 s |6 x 8 x 14" WOOD BLOCKS OR COMPOSITE (TYP)
FOR WOOD FOST—| 5 | %" X 18" GUARDRAIL BOLTS AND NUTS (FBBOA)
%" BUTTON HEAD POST 5 | %" ROUND WASHERS (ASTM F436) (FWC160)
B?';EE"{EE:E';‘H ﬁ;{eﬁf“ 5 | %" x 10" GUARDRAIL BOLTS AND NUTS (FBBO3)
16 | %" X 1- Ya" GUARDRAIL SPLICE BOLTS WITH DOUBLE
RECESSED NUTS (ASTM A563) (FBBO1!
NOTE: HARDWARE SHALL MEET THE
28" 29" 30" 30 V5" FOLLONING REQUIREMENTS.
2l gl 2l Zle GUARDRAIL POST BOLTS (ASTM A307 GR.A) e Design
0 |- A= 0D |- 0= )
4 a 4 a GUARDRAIL ROUND WASHERS (ASTM F436) " Division
E g - E g T % g — ?, 4 = — GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) M 7oxas Department of Transportation |  Standara
wa w|a o a o =le
gg 0 g8 o 25 <. . f§ Bz 0 |smwisimsmilvoo'wd™ [WETAL BEAM GUARD FENCE
o e 1 0|2 alc 1 o alz c|2 <“)\e
g 83 || ) gg 2 g8 2 L RAIL HEIGHT ADJUSTMENT
ol [ oo ol _. 5o ol
dg 1 g 1 17 gg 11 g7 hg (28~ 10 317)
® |in w © (1 = ® I © . [
eE 2 2 SE. TL-3 MASH COMPL JANT
A s A ol
2 1 SE e I RAIL-ADJ(B) -19
L L L FILE: railadjbl9 ON:TXDOT [ck: KM [oW: VP [ck:CGL/AC]
(©7x00T: NOVEMBER 2019 cont [secT|  woB | HIGHNAY
SECTION A-A SECTION B-B SECTION C-C SECTION D-D 637593 | 001 | us277,ETC.
=== - = ==" = = ot conry e o,
22 VARIOUS




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 1TS USE.

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

DISCLAIMER:

DATE: 172872021

FILE:

Note: See SGT standord sheets for . Lo
187 18" min. or proper installation ond length Minimum 1°-10" beyond . .
18 ;ia mirl| - © of need requirements. guord fence Approx. 5 -0“I 50 Approach Taper of Grading or Mow Strip

posts 57-10" |
feaveout l—a' -6* Typical l l I

| X
s
| e

/ .35
Edge of DIRECTION OF o8 9 .
s Crading or opproved
< Povement TRAFFIC Né% Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Tronsition Approx. 105 feet. Adjust Mow Strip width accordingly when less than o 2 ft. offset is used. (2 ft. offset “option" shown) /\/
vV !
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Noter Site Condtlontss | o '

Reinforced Concrete Site conditfons may exist where grading is required

. for the proper installation of metal guord fence and
or Aspholtic Pavement A —— Approved Post - freogmev'::a. ' 1 Qui

Mow Strip
(See Ceneral Note 4) Approgch grading or mow strip may be decreased

or eliminated. As directed by the Engineer.

$ $ GENERAL NOTES
I_E_I IE l_a_l I@ ~ 1. This mow strip design is for use with metal beom guord fence,
T quard fence transitions, and guard fence end treatments

o|o
dF
. |a
m|D
7 ! {See SGT stondords for proper SGT installotion).
. / 2. Mow strips shall be asphaltic pavement or reinforced concrete
18" x 18" min. ol A W-Beam {wire mesh or synthetic fiber), as shown on the plons ond will be
18" dia. min. - Edge of paid for under the pertinent bid item of work. Asphaltic pavement
leaveout PLAN Pavement shall meet the requirements of the item, ond be ploced in accordaonce

with the pertinent bid item os shown on the plons. Reinforced concrete

Requior MBGF shown with Mow Strip sholl be ploced in occordance with Item 432, "Riprop.” The use of the
synthetic fiber in Iieu of steel reinforci acceptable, provided
Approved Post Reinforced Concrete fg fiber producer is on the Deportment Mn:grinl Producer List weL),
— {See Generol Note 4} or Agshglﬂc Pavement maintained by TxDOT, Construction Division.
Mow Strip
Edge of 2-Sack grout ] o .
Paeemanf (See General Note 8) 3. The ledveout behind the post shall be @ minimum of 77,
Reinforced Concrete 4. The type of gpproved post will be shown elee!mere in 1'r.1e plons.
or Asphaltic Pavement See the applicable stondard sheets for odditionol details and
* Mow Strip sl informotion.
3
% % A S. Other curb placement options may be used. Curbs are not considered
N | 7 7 port of the mow strip ond will be paid for under other pertinent
< bid item.
| |min " usual
6. Depth of mow strip will be 4-.
& Il / \ imt ; ;
N * siope to arain W-Beom Edge of 7. The I1imits of poyment for aspholtic povement or reinforced concrete
n [ Pavement will include leaveouts for posts.
Fill leaveout with
| | 2-Sack grout. B. The leave-outs shall be filled with no more than @ 2-sack grout mixture
(See General Note 8) {1 port c_unem-. 5 ports water, gnd 14 ports s:_:nd by volume) !:Hh o 28-doy
[ compressive strength of opproximately 120 psi or less. Provide grout of a
consistency that will flow into ond completly fill all voids. Due to ouger size
1+ L MOW STRIP DETAIL lorger leave-out dimensions are occeptable from both on Impact performance and
. . maintenance repair standpoint (Suggested moximum leave-out of 20"). Payment for
Reinforced Concrete or Asphaltic Tent H : > o
SECT]ON A-A Pavement Mow Strip with 18" x 187 :L;;nr:::mq a’s\gr?ll’acmq the grout mixture will be subsidiory to the pay Item of
Typical or 18" dia. minimum Ieaveout. oW o
2-Saock grout
9 | oLy FOR USE MA NANCE REPAIRS, I
Reinforced Concrete
See CCCG or Aspholtic Pavement ﬁ” Design
2-Sack grout Stondord for Mow Stri Division
9 P "
Curb Types I Texas Department of Transportation Standard
Reinforced Concrete 2-Sack grout — —_—
See CCCG or Asphaltic Pavement :
Stondara for __~ Mow Strip . Reinforced Concrete 15" METAL BEAM GUARD FENCE
Curb Types See CCCC —_ T .
or Asphaltic Pavement T
0 Staondard for * Mow Strip I usua
T Curd Types | (NOW STRIP)
| | min " usual fa- | *slope to droin
. | 7| st
| *sioe to arain | AT osuen CURB OPTION (3) MBGF (MS)-19
CURB oPTloN (§D) | ¥ siope to drain FiLe:  mbgfmsi9. dgn on: TXDOT _[ok: KN [ows TXDOT [k O
TxDOT NOVEMBER 2019 CONT | sECT| JoB HIGHWA'
This option will increose the post CURB OPTION (2) o REVISIONS 6379 93} 001 } usz11.éTc.
embedment through out the system. e o e P o o
9 4 Curb shown on top of mow strip otst COuNTY SHEET 1.
2& VARIOUS




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 1TS USE.

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

DISCLAIMER:

Toengil with one

160 Galv. nail to 3
prevent block rototion
-
'] 1
H .
o 1 ~ %" Button Heod
o 1 Post Bolt with Nut ond
& 1 ¥1"0.D. Washer
3 (See Genera! Note 31 2.
2 3.
7" Dia 3°Lg. CRT Direction of
e Post v:/Z Y2" Dia.
6"x 8"x 6'Lg. CRT § % Holes. Adjacent Traffic a
Post w/3 2" Dia. . Finished :
Holes. " | Grade '
. ' | & g ~5%" B%Jﬂ‘on He?‘d
inisnea © plice Its ond Nuts
Grade I 000 BLOCK TO Post (See General Note 3)
T T m L .
ror ~_ | ROUND WOOD (CRT) POS! L 5,

. Showing the required
Breakowoy holes in 2

| "
cltner (LRT) post type, T 27 Do, hores. = RAIL SPLICE DETAIL 6.
shall be oriented porallel N
to_tangent of curve (See w, m o T
CRT Post Detoil} " 0ig MBGF or MBGF
00D BLOCK TO RECTANGWLAR Tranaitian )
WO0D (CRT) POST m o] N
Showing the required
3 %" Dio. holes.
- - - Eng MBGF or o 9.
6"x 8°x 14" Treated Do not use MBGF Transition
Wood Block Wosher begin MBGF (SR) Roi
8" between Bolt :e? of | B
Head ond - plice Detail
. 4
%" Button Head Roil Element N,
Post Bolt with M / \
NUt & 1 %°0.D. _(See Generol Note 10) 10.
Washer (See General _ € 1
Note 3). %" Dia. = E 1n.
hole in post & block. g
N § CRT Posts spoced ot 6'- 3" 2.
|.V°r—'_:‘. & > (See CRT Post Detail)
yo
E § Standard MBGF Posts
I o § e N See Roil 13.
2" Dia, hales 1o £ / v~ Spiice Detall
{required w/7" Dio. —|—— o | .
round post) are to be | . 11 N
oriented porallel 11 < é - 7/
to tongent of curve - -
! ! " Begin Poyment
[ R for MBGF
[N © End MBGF (SR)
" A-TEA
Dr ivewoy
(CRT) POST DETAIL
CONTROLLED RELEASE TERMINAL POST PLAN VIEW

SHOWING TYPICAL RADIUS

The required radius is shown elsewhere on the plons.

Two or more wood CRT post(s) ore required ot any rodius
installotion locaoted ot intersecting roadwoys or drivewoys.

GENERAL NOTES

The type of (CRT} post (round wood post, or rectongulor wood post) will
be shown eisewvhere n the plons. The exoct position of MBGF shall be
shown elsewhere in the plons or os directed by the Engineer.

Steel posts ore not permitted ot CRT post positions.

Roil element shall meet the requirements of [tem 540, "Metal Beom Guord
Fence" except 0s modified on the plans. The Contractor may furnish rail
elements of 12 /> or 25 foot nominal lengths.

Button heod "post” bolts (ASTM A307) sholl be of sufficient length to extend
through the full thickness of the nut (ASTM A563) ond Type A (1 ¥" 0.D.)washer
and not more than 1" beyond it. Button head "splice" bolts (ASTM A307) are

" x 1'%" tor 2" long ot triple rail splices) with o %" double recessed
nut tASTM A563).

Fittings (bolts, nuts, ond washers) shall be galvanized in occordance with
Item 445, "Golvonizing.” Fittings shall be subsidiary to the bid item.

Crown shall be widened to occommodate the Metal Beom Guard Fence.

The ioteral approach to the guard fence, shall have a slope rate of not more
than 1Vi10H.

Unless otherwise shown in the plons, guord fence plaoced in the vicinity of curbs
shall be positioned so that the face of curb is located directly below or behind
the face of the block. Rail placed over curbs shall be installed so thot the post
Dolt is locoted opproximorely 21 inches obove the gutter pan or roadway surfoce.

If solid rock is encountered within 0 to 18" of the finished grade, drill a 22"
dio. hole, 24" into the rock, or drill two 12" dia. front to bock overlopping
holes, 24" into the rock. If solid rock is encountered below 18",arill 0 12° dio.
hole, 12" into the rock or to the standord embedment depth, whichever is less.
Any excess post length, after meeting these depths, moy be field cut to ensure
proper guordrail mounting height. Backfill with a cohesionless moterial.

Guordroi| posts shall not be set in concrete, of any deptn.

Special rail fobrication will be required at installations hoving o curvature of
less thon 150 ft. radius. The required rodius shall be shown on the plons.

The terminal onchor section (TAS) post shall be set in Class A concrete
(unless atherwise shown in the plans} in accordonce with [tem 421, "Hydroul ic
Cement Concrete.” Concrete shall be subsidiary to the bid item requiring
construction of the terminal onchor section (TAS). Terminal onchor post to
be galvonized in occordonce with Item 445, "Golvanizing. ™

Unless otherwise shown in the plons, o composite moterial post and/or
block that meets the requirements of DMS-7210, "Compoosite Material Posts
ond Blocks for Metal Beom Guord Fence™ moy be substituted for posts
and/or blocks of similar dimensions. The Construction Division, TxDOT
mointains o Moteriol Producer List (MPL) for producers of moteriols
conforming to DMS-7210. Only producers on the MPL con furnish composite
moterial posts and/or blocks.

"DRIVEWAY" TERMINAL ANCHOR SECTION

Only for use within driveway locations, where o standord
(TAS) Terminal Anchor Section caon not be installed.

Drivewoy(TAS) (EA.) Stondard MBGF (FT.)

3 \LRDDSTMNT\FY 2021\MNT ControctS\MBGF REPAIR UPPER\MBGF UPPER_Controct Renewals (2021)\STANDARDS (2021)\Roodwoy Standards-2021\MBGF
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6°- 02 6'- 3" 6'- 3"
f i i /\/" Ein;:hed
fal o o - zl/‘- Y
| 7 L7} 1%
T e T
s
' 7 L
° g "I' Finisnea I N
| Fe Ay Grode o
=| 8z (3'- 0") (W8 x 18) Anchor Post, ke
3 set 18" into concrete footing. sum Yox 1"
ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM Plote 'luaher
GCENERAL NOTES {Golvonized aofter fobricotion) 2" x67%" x¥%

1. The "Drivewoy" Terminaol Anchor Section is ONLY to be used
within driveway locotions, where the ROW is |imited ond w8 x 18
o stondord 25 ft. (TAS)Terminal Anchor Section,is too long.

2. Terminal onchor post shall be set in Closs A concrete.

3. All steel sholl be golvanized after faobrication in
occordonce with [tem 445, "Golvonizing. "

© x 27 Anchor Bolts
with 1 %" 0.D.wosher
and hex nut Mll. ADAPIER
ANCHOR POST i1 - 10 gouge
(Golvomzed ofter fobricotion)

ONLY FOR USE IN MAINTENANCE BT

RS OB
HIGHLY CONSTRAINED SITE CONDITIONS,

g ° Design
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
(SHORT RADIUS)

MBGF (SR) -19
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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 1TS USE.

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

DISCLAIMER:

2-6 (Nested) W-Beom (Single) This section of MBGF —GENERAL NOTE'S

W-Beom
(12 Ga.) :holl l[\nfchffhe “';";Bg: 1. The type of post (round wood post, rectangular wood post, or steel
—{ he odjocent run o . post) will be shown elsewhere in the plons. The exact position of
H H H H H traonsitions sholl be shown elsewhere in the plons or os directed by

+the Engineer.
T X T \} 2. Roil element shall meet the requirements of I[tem 540, "Metol Beom
Guard Fence"” except os modified on the plans.

. 3. Button head “"post” bolts (ASTM A307) shall be of sufficient length to
. Center Iine TYPICAL PLAN VIEW extend through the full thickness of the nut ond Type A 1 %" O.D. washer
Terminal of Splice _— ond not more thon 1" beyond it. Button heod "splice” bolts (ASTM A307)
Connector — are %" x 2"(at triple rail splices) with %" double recessed nuts (ASTM A563).
irecti f Troffi
Direction o ortic 4, Fittinga (bolts, nuts, ond washers) sholl be galvanized in occordonce with
Center line End poyment for Metal Beom Guord Item 445, "Galvonizing. * Fittings sholl be subsidiory to the bid item
of Splice r/ Fence Tronsition. Begin poyment requiring construction of the tronsition.
for Metol Beom Guord Fence. . . syt

(See MBGF Stondord Sheet) 5. Crown will be widened to occommodate transitions.

Concrete Bridge Rail 12'- 6" (MBGF) (12 Go.) (Nested) (EA.) |
or Concrete Troffic I | 6. If solid rock is encountered. See the MBGF standard sheet for the proper
I

Barrier v instal lotion guidonce.
2'- 12" ey Y . _au g
4 3 Spaces 3'-1 % 6 -3 ! 6 -3 ! 7. Posts shall not be set in concrete.

1'-0 | A~ 8. Unless otherwise shown in_fne plons, 0 composite mufer_'ial post ana/or
block that meets the requirements of DMS-7210, "Composite Material Posts
_ a ond Blocks for Metal Beom Guard Fence" moy be substituted for posts
W IETRS - ) ond/or blocks of similar dimensions. The Construction Division, TxDOT,
I s s 1 mointoins o Moterial Producer List (MPL) for producers of moteriols
conforming +0 DMS-7210. Only producers on the MPL can furnish composite

IA—H/ material posts and/or blocks.
1 -

I TR TIRITT 9. Refer to MBGF stondord sheet for odditional details.
J \
8 ~ %" Dia.

-10"

4 ~ %" Dio. (ASTM A325)
hex bolts, nuts and
washers (ASTM F436).

[
: x 2" Button head splice
hex bolts shall be of sufficient |
|
|

| 1| | 11

| [ | [ bolts with double recessed nuts
| 11 | 11 (See General Note 3).
| | | 11
|

length to extend through the

full thickness of the rail, [ 1 1
washers, ond nuts. | 1 2 2 1 3 - _T -e o— ]Eu
Chomfer required on concrete rails A= o 2°-6"
that extend beyond the face of the a b Ve
guardrail tronsition. ~ 1" Dio. T Ya"
TYPICAL ELEVATION VIEW Holes 8~ 1 Yorx %y
\ .2.|.4—.'.4—.| 4Yal4'%; Slotted Holes
%" Button heod post
bolt with nut & washer :
(See General Note 3). -
Toenail with one
>» | 160 Galv. nail to
( prevent block rototion \—
> . ¥a"x 2 Y2"Long
8 Siotted Holes
S
> TERMINAL CONNECTOR
- S FOR USE WITH MBGF CONNECTIONS TO CONCRETE
G . 5 BRIDGE RAILS AND TRAFFIC BARRIERS
e 2
[ - E
[ =
1 z -] W6 X 9.0 or
< ;.§ W6 x 8.5
[ < |
o
[ 5 | |
l J Desi
LI WOOD BLOCK TO RECTANGULAR #00D BLOCK TO Desien
SECTION A-A ~__! | wooD POST STEEL POST I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
TRANSITION (TL2)

(Low Speed Tronsition)

MBGF (TL2)-19
FiLe:  mbgft 219, dgn on:TXDOT_[ek: KN [ow BD [oc vp
(©7xDOT_ NOVEMBER 2019 conr [seet] Jon | HIGHWAY
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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 1TS USE.

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

DISCLAIMER:

4 ~ 1" Dic. Holes Type
with 4 ~ 85 Gr.60 Galv. Curb
Rebor Stokes 18" Long

s Joint Connection
1~ 85 Gr.60 Galv.  +ee3acol
Rebor 18" Long .

r -
Chomfer required on - Concrete curb shall be continuous to the seventh post.
concrete roils thot extend ;

beyond the face of the curb

ond/or guordrail transition

= H 3 1=
L — | 1 1 n 1 Irl 1
a—] | 2 - 5" i-"i0] a- 2+ | |
(5) %" dia. heavy hex heod bolts | Precast Curb | “ 1 —_—
{ASTM A325 or A449) Hole Locations Direction of
107 1 %" 0.D h de h  (4-1" Dia.Holes) TYPICAL PLAN VIEW Troffic
hex bolt .h:::; :nrd t:f " eoe End poyment for Metal Beom Guord
e o, ut. 18°- 9" Metol Beom Guord Fence Transition (EA} [« Fence Transition. Begin poyment
(5) %" dio. heavy hex nuts 6 -3 Thrie-Beom for Metal Beom Guard Fence.
(ASTM A194 or A563) Tronsition to W-Beom (See MBCF Standard Sheet)
ie-Beom - .0
T tonarese Rt el o 5 Spoces at 18 ¥ 3 Spaces 3'-1%" e
17| ¥, 7°-0" Long Post (All Types) 6'-0" Long Post (Ail Types! 6 -3" |
26 |*2° isee General Note 3) C= #00D BLOCK TO RECTANGULAR #OOD POST 2000 BLOCK TO
STEEL POST
L STEEL POST
NBGF \ i s ; a I - GENERAL NOTES
G- —_— E—— 5 — = 2 L 2 1. Concrete curb moy be cast-in-ploce Or precost as shown on this sheet.
: - = = = 3 u”'a When used in conjunction with thrie-beam guard fence tronsitions, curb
e 5 L L s s 1o-10" io shall be Type [I (Typicolly 5 %1 height obove surfoce; See CCCG
. [ T T T 1T T T T17 17-9 " 200D BLOCK TO standord sheet) unless otherwise shawn in the plons. If other curb
- / = MR LEEEN L1 f" PR heights ore shown in the plons in conjunction with the tronsition, the
1 T L O I ROUND WOOD POST curb height maoy be from 4" to 8" with a relotively vertical face.
11 |
11

11 :
| Curp mimf/

|
|
1aper 10 4" max. |
|
|

T

| Contact the Design Division for droinoge cut options needed within the
I lar terminal point

|

|

! curb section of the tronsition.

|
|
| | Roise guordroil
|
|

6 -3"

400 |
= | :

4-%5 Gr.60 Galv. ? t Harsbab s 2. The type of post (round wood, rectonguior wood or steel) will be shown
Rebor 18" Long | if necessory. [y oSt elsewhere in the plons.
Type 11 Curb 11 | I I I I | - J 3. The post length shall be morked on all 7°- 0" long posts by the
Joint Connection 14 14 14 14 14 14 B c—— Manufacturer. The mork shall be located within the top 1 ft. region
(See precast curb note} A of the post, ot least %" in hn_idﬂ'. ond visible ofter insrol_laﬁon.
Concrete curd Type Il subsidiory to "Metal Beom Guordfence Tronsitions™. If no <—/\—e—If snown elsewnere in the plons, additional curb ﬁ‘f’:ﬂg?.“g:};:":",:vgﬁi';",-’;';f" with o brond, ond gteel posts with o
ooditionol curb is indicated beyong the tronsition, then ony curb heignt greater underneath guordroil will be paid for by the Iineor foot.
Inon 4° will De tapere down Deginning of fne |08t 7 ft post fo o maximum neight 4. Roil element shal| meet the requirements of Item 540, "Metal Beom
of 4 ot tne first t post. Guard Fence" except as modified on the plons. The thrie-beom terminal
TYPICAL ELEVATION VIEW 1 connector ond the thrie-beom tronsition to w-beam shall be of the

some moterial, but shall not be less thon 10 gouge.

Controctor shall verify thaot the locations of bolt holes match those

2 ~12°-6" Long v
1~ %" Top button neaa in the thrie-beam terminal connector prior to ordering materials.

2°-6" " Thrie-Beom {12 GCouge)
2" x 1 V" (Nestea) o lhs:”s:!::r; “Er-‘g e
Slotted Holes _\ vt (e on

5. Unless otherwise shown in the plons, tronsitions shall be placed
with the block foce in front of or directly above the curb face.

6. [nstall terminal connector with (12} rectongulor guordrail plote woshers:
(FWRO3) ond (12) %" X 2° button heod splice bolts with recessed nuts.

7. Button heod "post bolts & nuts” shall meet the requirements of (ASTM A307),
ond shall be of sufficient length to extend through the full thickness of
the nut ond 3" wosher (FWC16a) ond not more thon 1° beyond it. Trim
remaining bolt length to meet required length,

Fittings (bolts, nuts, ond woshers) shall be galvonized in accordonce
8~ %" x 1 Var with Item 445, "Golvonizing”. Fittings shall be subsidiary to the bid item.
= 4
utton heod splice bolts i Tt
: 12K i x ) TRIE -BEAM TRANSITION ol A ) 9. Crown shall be widened to accommodate transitions.
onnector p 10. If solid rock is encountered. See the MBGF standard sheet for the proper
110 Gouge) THRIE-BEAM TERMINAL CONNECT [ON See General hote T0 W-BEAM (10 Gougel instal lation guidance.

S wan %ox 2% 8
Terminol Siotted Holes Slotted Holes 12 ~ %" Dio. x 2°

|
wl
ol
o
=
wl
§
o (See Genera! Notes & & 7 for re d norawore) Only top post bolt required 11. Posts shall not be set in concrete.
| " ot this post locotion. Bottom . . R R
3 bolt requires field orilling 12. Unless otherwise shown in the plans, o composite material post ond/or block
[ P % "Button heod post ond is optional. 1 Yy thot meets the requirements of DMS-7210, “Composite Materiol Posts ond Blocks
< dolts with 1 %" 0.D. ¥ 2'-6" nYe for Metal Beam Guord Fence” may be substituted for posts ond/or blocks of
b washer ond nut. %" Dia. Yermi ren similor dimensions. The Construction Division, TxDOT, maintains o Material
& hole in post and block. (Terminal Connector)| 2 Producer List (MPL) for producers of moteriols conforming to DMS-7210.
| | Only producers on the MPL con furnish composite moterial posts ond/or blocks.
& ~ 2~#3 Rebor twith 1 Y3 end
2 n cover) Required with -
g -—_ o precost curb. Ey: 11 i a _
= I Y 2lo Direction of Iroffic
|~ |9 _ .
§| € | " HE P B o
9 .E — Aud when gutter is I L = | ? | < b
E © | used In"nwrc':?cnlng | | ° I | 0 ©
povement section. g Y
2 S | ol el l . ~7 METAL BEAM GUARD FENCE
R I-—r\,-—l | 2|2 | M | CONNECTION TO CONCRETE BRIDGE
o~ =
- H o
: 2 SRR 1 I | | p— RAIL AND TRAFFIC BARRIERS TRANSITION
] cln ~ |-
g mlnﬁ,m{,z o FFEN“ I | | | I t5) %" dia. heavy hex bolts, length will vary depending on width of concrete rail, (THRIE-BEAM TRANSITION)
2 PRECAST ComBiT T vare ryve | l leave 1" of bolt length past the %" hex nut. Trim os required.
F4 435 Gr.60 5‘"’:! RIN:'::;MI“I—I"TGHG T:n 12¢- 2- | - | See General Notes: 6 & 7 for odditional connection details. MBGF (TR’ - l 9
o - . o I
3 ;:': % e;rx_: ':ey|= cost In two sectione. | SECTION B-B SECTION C-C FiLe: mbgftri9. dgn on:TXDOT_[ek: KN [ow BD [ox: e
7 ; . a- 0 ' . am BRIDGE APPROACH - UPSTREAMi THE NESTED RA[L LAPS OVER THE TERMINAL CONNECTOR. O 7007 NOVEWBER 2079 o [seeT] ey I Pre——
Section g,':ﬂ'f‘ﬂ :_:"';": f_":!? w'“‘ — PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. X e
Zl tre otnr comeceron 1o ree 5 og 1 oo temaie | SECTION A-A TRANSITION SECTIONS INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. 6375 93| oo ‘ us2r7, ETc.
_— v .
2] L enc connectea witn 1~55 or.60 Gaiv. Repar 18~ iong. PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR. - -
—

DATE: 172872021




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

installation guidance.

(Single) W-Beom shall match T
(Nested) W-Beom the gauge of the adjacent run GENERAL NOTES
Connects to 12 Go.) of MBGF. 1. The type of post (round wood post, rectongulor wood post, or steel
T101 Bridge Rail. post) will be shown elsewhere in the plans. The exoct position of
(See bridge rail tronsitions shall be shown elsewhere in the plons or 0s directed by
e H H H H 9 H H H H e o
_ { 2. Rail element sholl meet the requirements of [tem 540, "Metal Beom
L T T T A] Guord Fence” except as modified on the plons.
3. Button head "post” t:clfs (ASTM AJO'I:' shall be :A:;Tau{;églenf Iengf¥ to
extend through the full thickness of the nut ( ) and the Type
— w 1 %" O.Al)s.mqussrz,e_’r and r;gf mo;e than 1° beyond it. Button head “"splice”
o n . bolts ¢ ) are %" x 2" (at triple rail splices) with a double
Direction of Troffic recessed nuts (ASTM AS63).
End payment for Metal Beom 4, EHHTAI; lgcl‘rs. nuts, oer waoshers) shall be golvonized in accordonce with
eee . f e tem “Galvanizing. " Fit+tings shall be subsidiary to the bid item
; 25'- 0" Metal Beom Guard Fence Tronsition (MBGF(T101)), to T101 Bridge Roil. (B;:gf: :Z;'.?ZJ"?:?'&;?E‘. Beom requirin'q oon‘s'fr:xc;-ign ofl‘rhé grmaiﬂon. ubsidiary to iad i
i
Tnis section of MBGF snall Guord Fence. (See MBGF 5. Cr
H 3 . own will be widened to occommodote transitions.
| 12 - 6" Metal Beom Guard Fence (12 Go.! (Nested) | match the gauge of the adjocent | Standard Sheet) v v
T run of MBGF. 6. If solid rock is encountered. See the MBGF stondord sheet for proper
|

T101 Bridge Rail (See 4 Spoces ot 1'-6 ¥," 4 Spaces 3'-1 '>" 6 -3"
pbridage rail sheets for N T 7. Posts shall not be set in concrete.
connection details and 1% to ¢ of Splice
details for this post). A= 8. Unless otherwise shown in the plons, 0 composite material post and/or
| ) O ) fany N O fan block thot meets the requirements of DMS-7210, "Composite Material Posts
Rail — - * T t ond Blocks for Metol Beom Guord Fence® moy be substituted for posts
- = - - Ia = ond/or blocks of similor dimensions. The Construction Division, TxDOT,
H : B ° mointains o Material Producer List (MPL) for producers of materials
V - conforming to DMS-7210. Only producers on the MPL con furnish composite
N material posts and/or blocks.
- S 8. Refer to MBGF Standord Sheet for additional details.
* Post conmnection moy L v i 1 ) I I
"? on either side of ¢ 8 ~ %"Dio. x 2" button head splice
{TI01) post web. Brigge Raitl | 1 1 11 11 11 [ bolts with %" double recessed nuts [
Post | 1 11 11 11 1 || (See General Note 3. 1
L I T R N N | 11 [ [ [ [
IJ 1J 14 1] 14 1 1 1 1J
A==
TYPICAL ELEVATION VIEW
%" Button heod post Toenol | with one
bolt with nut & washer . 16d Galv. noil to
(See General Note 3) - prevent block rotation.
> T
( ~
> 2
8 & .
-
o
o
! a
[ : K -
5 .8
I N "
© . °
I P
©o
. -
Il P :
Lo - | omy FOR USE IN MAINTENANCE REPAIRS, |
b L WO0D BLOCK 10 RECTANGULAR 00D BLOCK TO p— Design
w W00D POS, POS Division
' \\I\ ! 1 ST—EEL it I Texas Department of Transportation Standard
SECTION A-A

oY)

METAL BEAM GUARD FENCE

n
Q
TRANSITION (T101)
WOOD BLOCK TO
ROUND WOOD POST tT101 BRIDGE RAIL)
MBGF (T101)-19
Fices mbgfti0119. dgn on: TXDOT o KN [ow 6D [oc vp
©71xDOT  NOVEMBER 2019 conr [seet] 208 | HiGHwAY
REVISIONS 637593 001 | US277,ETC.
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DATE: 172872021

BREAKAWAY CABLE TERMINAL (BCT)
CABLE ANCHOR ASSEMBLY WITH
CABLE BRACKET, BEARING PLATE
AND STANDARD HARDWARE.

csxsxan'@

GROUND STRUTS

T%" x5%" x46'®

/DAT TERMINAL POST

BRACKET
(SEE NOTE 2}

®5HELF ANGLE

| eooo-

@9'- 42" Rail Section

NON-SYMMETRICAL
TRANSITION RAIL SECTION
(SEE APPLICABLE TRANSITION STANDARD)

PLAN VIEW

END PAYMENT FOR DAT SYSTEM (EA.}

——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE
(SEE GF (31) STANDARD!

12°-6" (Min.) MBGF ——————— |

—_
DIRECTION OF TRAFFIC a.

T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Standarads-2021\GF\gf31d0t19.agn

FILE:

CENERAL NOTES

THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)
FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
A CONCRETE RAIL.

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

THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 %"
ABOVE THE FIN[SHED GRADE.

ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
OTHERWISE SHOWN.

|
|
® (SEE GENERAL NOTE 21 | ‘ PAYMENT FOR NON-SYMVETRICAL 5. REFER TO GF (31) SHEET FOR TERMINAL CONNECTION DETAILS.
(ROUNDED) W-BEAM (EA)
BEGIN LENGTH |
END SECTION \ Ly e } NEED |
| |
W e MOW STRIP INSTALLATION
=o— IF A MON STRIP IS REQUIRED WITH THE DAT
@ | INSTALLATION THE LEAVE-OUT AREA AROUND THE
BCT POST SLEEVE T = STEEL FOUNDATION TUBES AND THE TWO CHANNEL
2 STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
(SCH 40 GALV. PIPE) —~ i @@@ ) rk FULL POUR AT THE FOUNDATION TUBES.
- —— “"I* — J ‘ J |
! © FINISHED FINISHED
To properly install and -
@.@ d4: JI’ m;nmm 1r|\/e tnchor system, . GRADE GRADE
o ) Yo" Lo
* 68 /4" (MIN.) ! projection is rem:rea
TUBE EMBEDMENT % obove the finisned grode. ELEVATION VIEW n IDAT) PARTS LIST QrY
{ TE 1)
JBeT caBLe ANCHOR | | SEE NOTE (1) | STEEL FOUNDATION TuBE 2
H
T WITH HARDNARE I ! . (2) | pat TERMINAL POST 2
LI 10°- 4% (3) | cHANNEL STRUT 2
STEEL FOUNDATION @ 9-4%" (4) | TERMINAL RAIL ELEMENT 1
TUBES WITH HARDWARE 120 3- %" (5) | SHELF ANGLE BRACKET 1
() | BT BEARING PLATE 1
DOWNSTREAM ANCHOR TERMINAL (DAT) = — =9 () [ ect post sieeve )
NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE
THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. == mE = = CUARDRAIL ANCHOR BRACKET !
(9) | (ROUNDED)W-BEAM END SECTION | 1
3 SPACES AT 4~ BCT CABLE ANCHOR 1
TERMINAL RAIL ELEVENT FOR DAY (1) | RECESSED NUT, GUARDRAIL 20
\ 80" (12) [ 1 Ya" BUTTON HEAD BOLT 4
I
(13) | 10" BUTTON HEAD BOLT 2
3 Ei—CE‘*\******** (49) [ %" x 2" HEX HEAD BOLT 8
e -5 L (15) [ %" x 8" HEX HEAD BOLT 4
WELD THREE v "
END PLATES r‘—“ /_\7_<.. SIDES L 2% %X 2 [ _ %" X 10" HEX HEAD BOLT 2
SLOTS (TYP) —F = ==
* FLAT WASHER 18
z-t .—,/Huu.s @cmnel. STRuT * @ A
—0 ‘ ‘ | (2] s €3 X 5 X 80",GRADE A36 [ (b [
4 % DIA & PLATE ] rom | l
- . L. - War - . -
o WOLES 3" MIN 1 8 Vzi HOLE 5% ||
1 A | |
© \ o 1 Y" DIA ZMI ! % ‘ %" DIA,
167 4° N NOTE: DRIVE NAILS AND BEND OVER —_— —E —T_ 7- ‘ HOLES ‘
o ‘ ‘ I @¥BENT ;';”E TO PREVENT PLATE ROTATION . J T ‘ ‘ ‘ N Dosian
— 16" x 122" x — Division
y @ BEARING PLATE END PLATE A 72- I Texas Department of Transportation Standard
4 ‘ 8"x 8°x %" B . ‘ >',‘ DIA. |31 2" ‘ ‘ ‘
HOLES
Aol | : ‘ ol | METAL BEAM GUARD FENCE
o I% 3
BRACKET— | oy H . | | {DOWNSTREAM ANCHOR TERMINAL)
1 - =& T 7 | | TL-3 MASH COMPL 1ANT
e o l '/7 . . GF (31)DAT-19
s\t SLOTS (TYP) 1 L S SR FILEs gf31datlg. dgn oNiTXDOT [cki KM [om VP [ok:CGL/AG)
25 »Q\y ‘,__l 1 Var ‘ ‘ T SIDE VIEN FRONT VIEW SIDE VIEW FRONT VIEW (©7xooT: NOVEMBER 2019 Cont sm} Jon } HIGHNAY
(TYP) W 27 %" 8% 1% @ REVISTONS 637593 | oo1 US277,ETC.
TERMINAL POST (1) STEEL FOUNDATION TuBE T
GUARDRAIL ANCHOR BRACKET (3) w-BEAM END SECTION (ROUNDED) (12 GA.1 SHELF ANGLE BRACKET 7 Ya"x 5 a"x 46~ WOOD POST 6"x B*x Yo" x 72" STEEL TUBE 22| VARIOUS
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FILE:

NOTE: TOENAIL WITH ONE 16D GALV. o GENERAL NOTES
NAIL TO PREVENT BLOCK ROTATION. - \- ol = MIN 1. THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
‘ ‘ r ‘ ‘ BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN
ACCORDANCE WITH ITEM 445, "GALVANIZING. "
r (@ o
2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
— 31- AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12'- 6" OR
FINISHED B 25'- 0" NOMINAL LENGTHS.
GRADE 25
:E”A'-a"fA“LTL 3. RAIL POST HOLES ARE OFFSET 3'- 1 2" FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
A A MIDSPAN SPLICING.
LA B S POST LENGTH c
e | 6'-0" . 4. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REOUIREMENTS OF (ASTM A307}, AND SHALL
2 sum/.'zs DIA. 16" BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
| (FWC16a) AND NO MORE THAN 1" BEYOND IT.
RS e 1
40" 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
[ [ "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
[ [
6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
[ [ (512) 416-2678
L4 L4
7. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
RECTANGULAR CRT POST LATERAL OFFSET BETWEEN THE 8. REFER TO GF (31) STANDARD SHEET FOR ADDITIONAL DETAILS.
16"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"
NOTE:
STANDARD LINE | 25'-0" SPAN | ALL GUARDRAIL SPLICES ARE LOCATED
POST INSTALLATION BETNEEN THE 6°-3" POST SPACINGS.
AT 6'- 3" POST STANDARD LINE
SPACING POST INSTALLATION
25°- 0" (W-BEAM RAIL ELEMENT) 25'- 0" (N-BEAM RAIL ELEMENT} AT & - 3" POST
—V SPACING
3.1 Yt 6 - 3" 6 - 3" 12" 12" 6'- 3" 3-1 e -1 A
MIN. MIN.
(CETT T T T B [N [N ERIE [N )
) IR sl A (
FINISHED GRADE\
= = == = TITYW = = ZA\S
I I I FILL DETERMINED AT LOCATION i i [
H H H -, - - - - —-"—-—"—-—"—-"—"—=-"—=-"—=-"—=-" - = —- - - - ] IH IH =
M M 40 R T ’ 7 N i |40 Tve 1 1
i i i A [ AN i i I
i i 1o 77 | T | AN (i (ol 1
77/ | | AN
(3) CRT POSTS AT EACH 4 11 AN ¢3) CRT POSTS AT EACH
END OF LONG SPAN s | ' | NEN END OF LONG SPAN
/7 7 | | ANAN
77 I M I AN — Bitin
—(:( —_— e e e —— — — — I I_ _________ —_ \:\_ I Texas Department of Transportation Standard
r_——_——_T = | T __ 1
0, | ELEVATION DETAIL I  r METAL BEAM GUARD FENCE
| UARDRA |
L ____l LONG SPAN G i - __ LONG SPAN

TL-3 MASH COMPL [ANT
GF (311LS-19
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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 1TS USE.

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

DISCLAIMER:

18" x 18" min. or
18"

io. min.

leave-out:

Notei See SGT stondord sheets for
proper installation ond length
of need requirements.

l— 3'-6" Typical

Minimum 1°-10" beyond
Quard fence

—

Approx.
5°-10"

5 -0“| 50" Approoch Taper of Groding or Mow Strip

il

Iﬁé]

I

G

N_L

/

Reinforced Concrete
or Aspholtic Pavement

Mow Strip

=0
vlo
Edge of —_— 21 A
Pavement Direction of Traffic '5 g Grading or opproved
Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Tronsition Length vories. Adjust Mow Strip width accordingly when offset is used. (offset "option” shown) /\/
I

GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS

A —=—

Approved Post
(See General Note 4)

3'-6"
usual

| &

o]

2 & 1

18" x 18" min. or
18" dio. min,
leave-out

A—"—
PLAN
GF (31} _shown with Mow Strip

{See GF {31) stondord sheet for
proper installation)

Edge of
Pavement

Note: Site Conditionts)
Site conditions may exist where grading is required
for the proper installation of metal guord fence and
end treotments.
Approach grading or mow strip moy be decreased
or eliminated, 0s directed by the Engineer.

GENERAL NOTES

1. This mow strip design is for use with metal beam guord fence, guord fence tronsitions,
ond guord fence end treatments. See applicoble GF (31) MBGF or GF (31} Tronsition Stondord
sheet for additional information.

2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), os shown on
the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
ploced in occordance with Item 432, "Riprop." The use of the synthetic fiber in Iieu of
steel reinforcing is acceptoble, provided the fiber producer is on the Deportment Moterial
Producer List (MPL), maintained by TxDOT, Construction Division.

3. The leave-out behind the post sholl be a minimum of 7.
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Reinforced Concrete
[ A T Approved Post Mow Strip
(See General Note 4) 4. Only steel (W6 x B.5 or W6 x 9.0), or 7 /2" Dia. round wood posts are acceptable for use
in the mow strip. See GF (31) Stondord for additional details.
Edge of B Grout mixture
Povement EY N {See General Note 8) S. Other curb placement options may be used. Curbs ore not considered port of the
3 - mow strip ond will be paid for under other pertinent Did item.
' Reinforced Concrete e
Mow Strip ©|o 6. Thickness of the mow strip will be 4"
usua! * % % i - .
o B m[3 7. The Iimits of poyment for reinforced concrete will include leave-outs for the posts.
| | 7- 15- B. The leave-outs shall be filled with o Grout mixture consisting of: 2719 pounds sond,
- -——I-—-min B0 188 pounds Type 1 or 11 cement, and 550 pounds of water per cubic yord, with o 28-day
ala | | compressive strength of agpproximately 230 psi or less. Provide grout with o consistency
g'u_l W-Beom / \ E " thot will flow into ond completely fill all voids. Due to ouger size, larger |eave-out
n [ *s1 to aroi que o dimensions ore acceptoble from both an impact performonce ond maintenonce repoir stondpoint
== ope to drain Fill leave-out with avement (Suggested Moximum |eave-out of 207). Poyment for furnishing ond placing the grout mixture
'-.-'}-2 | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
1o {See General Note 8)
L MOW STRIP DETAIL
- Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or
Typicol 18" Dio. minimum leove-out.
Grout mixture
e (See General Note 8)
Grout mixture in *‘ Design
(See General Note 8) ~ Reinforced Concrete Diviion
= Grout mixture See CCCG Strip I Texas Department of Transportation Standard
ol . (See General Note 8) 2::;‘?;:’;"'\
See CCCG Reinforced Concrete n
Standara for Mow Strip ~ . METAL BEAM GUARD FENCE
—_— Reinforced Concrete I "
Curb Types See CCCC —_ Mow Strip
| 1 Stondara for * TS (MOW STRIP)
7" 15" Curb Types —_— -
| _T—I-_— min' usual
[ M usual [er | TL-3 MASH COMPL IANT
| | 7= 15" I * Siope to drain
| ‘*'Slope to drain I fmin™ usuol GF (3] )MS'IQ
| % siope to drain w FiLes gf31ms19.dgn ON:TXDOT [cki KM [om: VP [ck:CGL/AG]

CURB OPTION (1}

This option will increose the post
embedment throughout the system.

CURB OPTION (2

Curb shown on top of mow strip
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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 1TS USE.

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

DISCLAIMER:
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NOTE:
CONNECTS TO T6 BRIDGE RAIL.
(SEE BRIDGE RA[L SHEETS)

NOTE:

(SINGLE) W-BEAM RAIL SHALL MATCH THE GAUGE
OF THE ADJACENT RUN OF MBCF - (12CA.TYP)

i

Py A
DIRECTION OF TRAFFIC

16 BRIDGE RAIL

(SEE BRIDGE RAIL SHEETS FOR
CONNECT[ON AND POST DETAILS).

PLAN VIEW

NOTE:
SEE GF (31} STANDARD SHEET FOR POST DIMENSIONS.
25°- 0" METAL BEAM GUARD FENCE TRANSITION TO T6 BRIDGE RAIL (EA).

[END PAYMENT FOR T6 TRANSITION.

——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.

NOTE: SEE GF (31) STANDARD SHEET.

NOTI

6 -3 6 -3 o -
1 %" TO § OF SPLICE B
A
HE
d
BRIDGE RAIL I I
POST [ [
|1 [
£
POST CONNECTION MAY I I
BE ON EITHER SIDE L L :
OF (T6) POST WEB B— ’

ELEVATION VIEW

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

WITH 3~ GUARDRAIL NUTS (ASTM AS63)
(SEE GENERAL NOTE 3)

28"

-
8
z
o
o
w
w
B
°

5°-8" (NOOD POST)

43" (STEEL POST)

39" (WOOD POST)

5~ BUTTON HEAD POST
BOLT WITH NUT & WASHER
(SEE GENERAL NOTE 3)

4.

7.

8> %" D1A. X 1 %" GUARDRAIL SPLICE BOLTS (FBB02)

GCENERAL NOTES

THE TYPE OF POST (ROUND WOOD POST, RECTANGCULAR WOOD POST, OR STEEL POST) WILL

BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN I[N THE
PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
WITH ITEM 445, “GALVANIZING. "

RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
EXCEPT AS MODIFIED [N THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
‘- 0%, OR 12°- 6 (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3"- 1Y%" C-C OR 6°-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO

ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
AND NOT MORE THAN 1° BEYOND IT. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"

X 1- %" WITH %" NUTS (ASTM A563).

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

CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

WHERE SOLID ROCK 1S ENCOUNTERED. CONTACT THE DESIGCN DIVISION FOR ADDITIONAL GUIDANCE.
1512) 416-2678

POSTS SHALL NOT BE SET IN CONCRETE.

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

REFER TO STANDARD GF {31} & APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.

6" 6"
29" 30° 30 "
= 24" - 24
c (=
o § | | 2la 2la - I Texas Department of Transportation Standard
s - £ Be o
28 E = 2= g - 2|z =8 METAL BEAM GUARD FENCE
s g | oo 2 s 2
3 o S ol i ol 28 TRANSITION
- g8 g8 - | o (16)
¢z Lo 2 Nx
i [
| 23
L J GF (311T6-19
LJ FILEs Qf311619. don ON:TXDOT [cki KM [om: VP [ck:CGL/AG]
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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 1TS USE.

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

DISCLAIMER:

CENERAL NOTES
NOTE: 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
(SINGLE) W-BEAM RAIL SHALL MATCH THE GAUGE BE AS SHOWN [N THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE
OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE CALVANLZED IN ACCORDANCE
(NESTED W-BEAM) (12CA. TYP) WITH [TEM 445, "GALVANIZING."

_
NOTE: DIRECTION OF TRAFFIC 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF I1TEM 540, "METAL BEAM GUARD FENCE"

CONNECTS TO T101 BRIDGE RAIL. EXCEPT AS MODIFIED [N THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
{SEE BRIDGE RAIL SHEETS) 25°- 0%, OR 12°- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT

3'-1%" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
T

ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND

L) : B THROUGH THE FULL THICKNESS OF THE NUT (ASTM AS63) AND %" ROUND WASHER (ASTM FA36)
& T AND NOT MORE THAN 1° BEYOND IT. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"~

= X 1- 4" WITH %" NUTS (ASTM ASG3:.

[=]

v 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
" PLAN VIEW “GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID 1TEM REOUIRING CONSTRUCTION
4 T101 BRIDGE RAIL OF THE TRANSITION.

@ {SEE BRIDGE RAIL SHEETS FOR

O T Al POST TA ). . HA| TO Al ATE THI TAl Al JARD F| .

E: CONNECTION AND POST DETAILS [END PAYMENT FOR VETAL BEAM GUARD FENCE TRANSITIon, J* CFOWN SHALL BE WIDENED T ACCOMMODATE THE METAL BEAM GUARD FENCE.

8 6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
N NOTE: (5121 416-2678

@ SEE GF (31) STANDARD SHEET FOR POST DIMENSIONS. {——BEGIN PAYMENT FOR METAL BEAM CUARD FENCE.

e 7. POSTS SHALL NOT BE SET IN CONCRETE.

8 25°- 0" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL (EA}. NOTE: SEE GF (31) STANDARD SHEET.

§ 8. UNLESS OTHERWISE SHOAN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE

& REQUIREMENTS OF DMS-7210, “COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD

L
[
|__12°- 6" METAL BEAM GUARD FENCE (12 CA.) (NESTED) FENCE™ MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
‘ ‘ TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
|

TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

g 4 SPACES AT 1°- 6 %" 4 SPACES AT 3°- 1 Y5" 6 -3 31 Y 6 -3"
9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
Z 1 %" TO ¢ OF SPLICE A
= /—‘F— — B— D—
|
[=] .
N RaIL A Q Q Q ﬁh N : [er - )
4 — — — — — EEE — - N T
H ‘ 3" B
[=]
H
I 3
z ¢
2 BRIDGE RAIL| ! |1 [ [ |1 I I [
g POST 1 I I I I
|1 |1 [ [ |1 [ [ [
0|
g POST COMECTION MAY P I I I [
g BE ON EITHER SIDE U A A | [ (] (] (] (]
8| oF (rion posT weB
N A—! B—- c— D—-
8
A
£ (8) %" DIA. X 2" GUARDRAIL SPLICE BOLTS (FBB02)
8§ WITH %" GUARDRAIL NUTS (ASTM A563) ELEVATION VIEW
J (SEE GENERAL NOTE 3
&
o
o
=
w
g
& # "MOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANCULAR WOOD POST SYSTEMS.
o
o
2 %" BUTTON HEAD POST
x| NESTED BOLT WITH NUT & WASHER NESTED
F RAIL (SEE GENERAL NOTE 3) RAIL
| " 1
3
i
o 6" 6
H | !
L
2
8 28" 29" 30" 30 2" - -
e - 22" - - - 24 ot D
|~ |~ |~ =~
'§ Sa 8la 43 [ I Texas Department of Transportation Standard
| oo a|o oo oo
& | o I | g% i~
is g gs Bs o g Bz METAL BEAM GUARD FENCE
9 vz Qe [ vz 8% v\ 8% vz a
N i g i g | i g8 = gg || TRANSITION
5 oo 2% oo En o o> E" Lo a4 '.7.§ [ (T101)
£ K o K K K v E
g ol gg ol L o oin 588 olin e GF (317T101-19
3 N [ T N AN -
Sol . ] = ==
N |k [ ~ [ olw (.
LE R [ < |m g - m L Fiie: gf3ITI0110 N TXDOT o KN [om VP_[ckiCGL/AG
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NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

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

THE USE OF THIS STANDARD (S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT-.

DISCLAIMER:
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GFI31) - LOW SPEED TRANSITION GENERAL NOTES
CONCRETE BRIDGE RAIL OR - av%" 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS
CONCRETE TRAFFIC BARRIER -BEAM GUARD FENCE SHOWN IN THE PLANS. THE EXACT POSITION OF TRANSITIONS SHALL BE AS SHOWN IN THE PLANS
7V OR AS DIRECTED BY THE ENGINEER. REFER TO GF (31)STANDARD SHEET.
9 Q} O} | 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF [TEM 540, "METAL BEAM GUARD FENCE® EXCEPT
L L ‘ ‘ . AS MODIFIED IN THE PLANS.

‘ 3. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
PLAN VIEW “GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION OF

f311trt1219. mﬂ

THE TRANSITION.
e D BT 37" -3 NON-SYMMETRICAL ~END PAYMENT FOR LOW SPEED TRANSITION. DIRECTION OF TRAFFIC 4 BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
191 To DA AEAVY MEX HEAD BOLTS RAIL SECTION TRANSITION TO W-BEAM BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
b BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. (FWC1601 AND NOT MORE THAN 1° BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.
(107 1 %a" 0.D. WASHER UNDER EACH (SEE NOTE1 101 TMENT TR METAL DEAN
HEX BOLT HEAD AND NUT. 5. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
¢5) %" DIA. HEAVY HEX NUTS 2°-6" 2°-6 Ya" 3 SPACES 3°-1 %" 6’ -3" 3 -1"

(ASTM A194 OR AS563) ‘ i 6. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.

THRIE -BEAM_CONNECTOR 4‘ TV | A= B—
TO CONCRETE RAIL 7. WHERE SOLID ROCK 1S ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
NOTE: T — B T T T E GUIDANCE. (512) 416-2678
HEAVY HEX BOLT LENGTH WILL VARY <[ e S T T R
DEPENDING ON WIDTH CONCRETE RAIL, S o = 8. UNLESS OTHERWISE SHONN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
[ BOLT LENGTH PAST THE < I:1: | [ REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
'ﬁ Wex NOT. ‘TRIM'AS REQUIRED. / | FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
‘ [ [ TXDOT, MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
NOTE: | ERE | TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE MATERIAL BLOCKS.
* aQlw
CHANFER REQUIRED ON CONCRETE I §.“-‘ L 9. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
RAILS THAT EXTEND BEYOND THE | L ga
FACE OF GUARDRAIL TRANSITION. L L | 10. FOR ROUND WOOD POSTS SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 Y2° DIA. MINIMM
I gle THROUGHOUT THE TRANSITION.
| [ p— ) I
B~— ELEVATION VIEW
(12) %" X 1 Y4~ BUTTON HEAD (8) %" X 1 'a" BUTTON HEAD
SPLICE BOLTS: (FBBO1) SPLICE BOLTS: (FBBO1)
‘e 7 -
2 50 0 A | 6 -3 ‘[
E T < Pie 1.1 P 1 1
s = = =
20 | 73 I 1)1 Il I3
— & =
L o B ] B |
SIDE-VIEW % NON-SYMUETRICAL
THRIE -BEAM . W-BEAM TO I'II!IE BEAM
TERMINAL CONNECTOR 10CA. THRIE-BEAM RAIL DIRECTION TRANSISTION 10CA,
PART DESIGNATOR SHORT SECTION 10GA. PART DESIGNATOR
RTEOID PART DESIGNATOR RWTO20 OR RWTOZD
RTMO10
(2) %" BUTTON HEAD POST BOLTS & NUTS: (FBBO4)
(1) 3" FLAT WASHER: (FWC14a) UNDER EACH NUT
BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.
{17 %~ BUTTON HEAD POST BOLT & NUT: (FBBO4) PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.
117 %" FLAT WASHER: (FWC14a) UNDER EACH NUT INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.
PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
16" x 8" x 22")
BLOCKOUT 6~ x 8" x 147)
REQUIRED AT THIS BLOCKOUT
POST LOCATION
- 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL
2 TO PREVENT BLOCK ROTATION.
° N LOW-SPEED TRANSITION
w
[=]
~ o ¢ Des,
ala ~|3 .ov 8 > i ohsten
§ o g & 6' -0 § I Texas Department of Transportation Standard
%3 . - 1
== w1 (=]
s Lo = | z METAL BEAM GUARD FENCE
v [Y oo «
o | i N s THRIE-BEAM TRANSITION
a5 dl=
w wa
Eg I ig o g X 8" x 68" TL-2 MASH COMPL JANT
Q= | 2= [
o o X 8. .
ole I ol | 6 X 8.5 or W6 x 9.0 GF(31)TR TL2-19
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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.
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REQUIRED ALTERNATIVE FOR CONTINUOUS CURB EXTENDING

PAST POST 7 (SEE SHT. 1 GENERAL NOTE 17) ﬁ
7 172" MIN. DIA.
L _ WooD POST,

W6 X 8.5 OR 9.0
STEEL POST

END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION. ‘
BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 71/2"
{SEE GF (31) STANDARD SHEET) WO0D BLOCR WO0D BLOCR WO0D BLOCK
TO ROUND WOOD POST TO RECTANGULAR WOOD POST T0 STEEL POST
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NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.
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(11 18 LONG CONNECTING REBAR ¢ TYPE 11 INESTED) T'RsAmeT,Ro,f“' W-BEAM GUARD FENCE GENERAL NOTES
FOR PRECAST - SEE CURB TABLE CURB THRIE -BEAM
1. CONTACT THE DESIGN DLVISION FOR DRAINAGE CUT OUT OPTIONS NEEDED WITHIN THE
_LH 9 9 9 1 CURB SECTION OF THE THRIE-BEAM TRANSITION. (5121 416-2678
—
+ = T 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHONN ON THIS SHEET. WHEN USED
" T 22" o 2 T | IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE 11 (5-
4= 3 PLAN VIEW KEICHT): SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETAILS. [F OTHER CuRB HEICHTS
5) 1~ DIA. HOLES @ —_ ARE SHOWN IN THE PLANS IN CONJUNCTION WITH THE TRANSITION, THE CURB HEIGHT MAY
)" DIA. . () (1" DIA. HOLES) IN CURBY SEE CURB TABLE FROM 4510 8" WITH-A RELATIVELY VERTICAL FACE. CONCETE CURB SHALL BECONTINUDUS.
' Bours e Acing TRAFFIC S10E) —7 ___ CIRCIMSTANCES WHERE CURB CONTINUES FAST FOST 7. - |-ANS: SEE GENERAL NOTE:1T FOR
H i .
(ASTM F3125 GR A325 OR A449). NOTE: NOTE: DIRECTION OF TRAFFIC
a0 10" oo, woen ooee © | BN o e 810 o commn o, ™ TR ISR ek s g T TGN, 0,
- D DEPENDING ON WIDTH CONCRETE RAIL H Ul LY. L Cul
EACH HEX BOLT HEAD AND NUT. | |pave |- OF LENGTH PAST THE  SEE GENERAL NOTES:2-4 AND 16-17. END PAYMENT FOR THRIE-BEAM TRANSITION. THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST POS MAXIMUM_HE [GHT
(5) %" DIA. HEAVY HEX NUTS %~ HEX NUT. Thiu 42 ReOUIRED. 04t aT" 55125, T TF  CHONN FLSEWNERE IN THE PLANS.  ADDITIONAL CURE LNDEANEATH
(ASTM A194 OR A563). 18- 9+ THRIE-BEAM TRANSITION {EAS GUARDRAIL WILL BE PAID FOR BY THE LINEAR FOOT.
THRIE-BEAM CONNECTOR A BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
TO CONCRETE RAIL A NON STMETRICAL {SEE GF (31) STANDARD) FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB FACE. SEE SECTION A-A,
| {IF CURB CONTINUES PAST POST 7 SEE SHT.2 AND ON: 17}
. . FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 2" DIA. MINIMUM
5 SPACES AT 18 %~ ‘ 3 SPACES AT 3'-1/5" 3 -1 6 - 3" 3 -V THROUGHOUT THE THRIE-BEAM TRANSITION. ‘
‘ A—  B— c-— 6. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE
AS SHOWN IN THE PLANS. REFER TO GF (31} STANDARD SHEET.
E [T T T . T. IWE POST LENGTH SHALL BE MARKED ON ALL 7:- 0" LONG POSIS BY THE MANUFACTURER. ThE
[ —— by 1 e MARK SHALL BE LOCATED WITHIN THE TOP I FT. REGION OF THE POST, AT
3" ME G T, AND VISIBLE AFTER INSTALLATION, WOODEN BOSTS SHALL B’ MARKED WITit A BRAND,
I - AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.
‘ ——me { 8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
I
I I I . .
HAMFER REQUIR RET 3. BAIL ELEMENTS SWALL MEET TWE REQUIREMENTS OF ITEM 540 -WETAL BEAM GUARD FENCE
MR REQUIRED ON CONCRETE L L U T oot U L U EXCEPT AS MODIFIED ON THE PLANS. THE THRIE-BEAM TERMINAL CONNECTOR AND THE
FACE OF GUARDRAIL TRANSITION Oy 1 1@ O BETALLS THRIE-BEAW TRANSITION TO W-BEAM' SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
y o I I I BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
[ N A A | L L - MATCH THOSE IN THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.
S tune Tame. " et nre | | | | 10. BUTTON HEAD "POST BOLTS & NUTS® SHALL MEET THE REQUIREMENTS OF (ASTM A30T),
[ A e e R R AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
0 g g g B [4 €121 %" X 2" BUTTON HEAD ggITAN[E)NzﬁT" v%sr'i‘EERETlFRvé%m%)EDAN%Nrg:TT MORE THAN 1" BEYOND IT. TRIM REMAINING
SPLICE BOLTS: (FBBO2) LENGTH LENGTH,
7' -0" LONG POST (ALL TYPES) ELEVATION VIEW ;
(SEE GENERAL NOTES:5-7) 8) %" X 1 '* BUTTON HEAD 11 FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED LN ACCORDANCE WITH
SPLICE BOLTS: (FBBO1) ITEM 445, “GALVANIZING", FITTINGS SHALL BE SUBSIDIARY TO THE BID [TEM.
2 -6 1 12) 12" -6 ‘ ! §-¥ i‘ 12. CROWN SHALL BE WIDENED 10 ACCOMMODATE TRANSITIONS.
o o
° > o i3 i I i ] = F ] 1s. weere souio rock 15 ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
B = e = = = = = = o o
20 |o A L. R — T GUIDANCE. (512) 416-2678
° ° 3 L3 | L
e = < < < < < < = = 14, UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
S i . Calraalr g oo T Tl MRS e Mb e
| . U Y ul y L
-v 5 —LAP NESTED THRIE-BEAM RAIL —LAP NON-SYMVETRICAL AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS O
(TYP)
~  THRIE-BEAM DIRECTION PART DESIGNATOR RTM10a DIRECTION W-BEAM TO THRIE-BEAM MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH cowosnz
TERMINAL CONNECTOR 10GA, |5, 5,- x 2* BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBOZ) TRANSISTION 104, MATERIAL BLOCKS.
NotEs TART_DESIGNATOR RTEOTD (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWRO3) Lol Il 15. REFER TO GF {31) STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
L] L]
BRIDGE_APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR.
PLATE WASHERS ARE INSTALLED 16. THE INSTALLATION OF THE TYPE 11 CURB IS CRITICAL FOR THE PERFORMANCE OF THE
PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. THRIE~BEAM TRANSITION SYSTEM. THE CURB PREVENTS (VEHICLE WHEEL SNAGGING) AT
INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. THE CONCRETE RAIL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA.
PLATE WASHERS Al LLED Ul HE BOLT Hi U .
17. IF CURB EXTENDS BEYOND POST 7, 25° OF NESTED W-BEAM GUARDRAIL SHALL BE INSTALLED
BEYOND THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, (SEE SHT.2). PAYMENT FOR
%" 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
. AT THIS POST LOCATION. (NESTED) (TIM POST)" OR *540 6XXX MTL W-BEAM GD FEN (NESTED) (STEEL POST)* AS
1 %" 0.D. WASHER AND NUT
NESTED 3° %" DIA, MOLE IN POST & BLOCKOUT APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION.
_l - . .
6" .
THRIE -BEAM TERMINAL - CURB TABLE —— 1, %R
PRECAST CURB FULL LENGTH EQUALS 12° - 2°
THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. ) . |e—e REOUIRED WITH PRECAST CURB HICu-SPEED TRANSITION
. 5%
32 | 32 ~ CURB (17 LENGTH 5'- 8 a %" (2) =3 REBARS (WITH 1 %2 END COVER) el 1 Of 2
Sla 5 T
dla o CURB (2) LENGTH 6'- 6" — — — L
] o TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 ‘ — Desien
_ == ! = ‘ CONNECTING PRECAST CURB SECTIONS (1) & (21 6MIN. | ADD WHEN GUTTER IS USED IN A 7exas Department of Transportation |  Standard
o | | FORM OR CORE 1° DIA. HOLE 9" LONG INTO EACH CURB END. l [ ] || |APPROACHING PAVEMENT SECTION.
Jon | MK | USE (1) 35 GR.6O0 REBAR 18" LONG TO CONNECT BOTH CURBS. B
10 n ‘ - - [B— METAL BEAM GUARD FENCE
| TYPE 11 3la | Sl SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE ° : TYPE 11 ClRB
| curs 83 [ 28 | FORM OR CORE (4) 1- DIA, HOLES, SEE PLAN AND ELEVATION o THRIE-BEAM TRANSITION
|| SEE oN:a g2 I 58 VIEWS FOR HOLE LOCATIONS. DRIVE (4) ®5 GR.60 REBAR NOTE: OPTIONS FOR TYPE I CURB:
52- | == | | == [ gaagzs 18" LONG INTO THE GROUND AND 2" BELOW TOP OF 1. PRECAST TL-3 MASH COMPL IANT
| ! 28 ! 28 I FILL HOLES WITH APPROVED GROUT MIXTURE. 2. CAST-IN-PLACE
| ! | Ll * NOTES: NOT ¥E|E,DED FORRCASTTKN PlEAczh AR A R REQUIRENENTS. GF (3] )TR TL3-20
. Y .
‘ [ SECTION B-B SECTION C-C PERCUSSTON DRTLLING. 15 NOT PERMITTED Wi THE . oo HMEN File g73ITrT 320 dgn [oTmor }mw ‘nw=‘vP [ccei/ag
TYPE [1 CURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAIL. © 00T NOVEWBER 2020 | cowt [sect| oo WiGmaY
| TRANSITION SECTIONS ’
A . . TYP| TA REVISIONS 637593 | 001 | US277,ETC.
SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6 TYPE [] CURB DETAILS 2 e T
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6°X 8°X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED NooD BLOCK ggTugENug(EJL¥AaEEI‘; TO PREVENT BLOCK ROTATION'/ 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
AND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WLTH ITEM 445, "GALVANIZING."

>

4 Zal

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

2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF [TEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAlL ELEMENTS OF 25 - 0", OR 12"~ 6
(NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3°-1';" C-C OR 6' 13°C-C. A SPECIAL
LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
TRANSITION SECTIONS OF GUARDRAIL.

%" BUTTON HEAD POST BOLT\

%" DIA. HOLE
POST & BLOCKOUT

STEEL

25"
3. BUTTON HEAD “"POST BOLTS & NUTS® SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16Q)

AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

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

2°-0" TYP

FRONT SLOPE VARIES
BREAK  \|

-6 x 8" X 68"

o
\
°
ROUND WOOD POST ONLY

OR
w6 x 9.0

LENGTH 72" (TYP) 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

EDGE OF SHOULDER
OR WIDENED CROWN. |

I

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

I

7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
WoOoD BLOCK TO ROUTED WOOD BLOCK AT A RATE OF 25:1 OR FLATTER. !
RECTANGULAR wOOD POST TO [-BEAM STEEL POST

(NOMINAL LENGTH)-5'-8" WOOD

(NOMINAL LENGTH)-6'-0"

(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT) |

36" (WOOD)
407 (STEEL)

8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE
POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.
m BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXIMATELY 25
TYPICAL POST PLACEMENT D WOOD POST INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.
1 %% “WOOD" . 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLONED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED
NoTE 00D INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR 100D POST SYSTEMS WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
N DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
25'- 0" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

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

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

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

12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE WATERIAL BLOCK THAT MEETS THE REQUIREMENTS
‘ OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY
T 3" T DIRECTION OF TRAFFIC SUBSTITUTED. FOR BLOCKS OF S IMILAR DIVENSIONS THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A

MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
! FINISHED GRADE 1 ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

| 13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT
| UNITS, THE USE OF A CAST-[N-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE

CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

136 woon PoST
40" STEEL POST

i 12" (TYP)
ELEVAT JON — 1" X 1 Y," 14, GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
MID-SPAN RAIL SPLICE 447 | <) OTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF
. on 1 OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
SHOWING A 25°- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2 & PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
| | |12 —__ OF RAIL. FOR GUARDRAIL LOCATED DONN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.
2 - Ve \ |}—Hﬁ
v o
SLOTTED HOLES AT §'-3" €-C * 00sT1S) MAY REQUIRE FIELD FE R
°R“ LR 3 Y MODIF ICATION TO ENSURE PROPER | m (TYP) ' (TYP)
‘ T [ aw | GUARDRAIL HELGHT. W6 X 9 OR W6 X 8.5 [STEEL POST CONNECTION TO
— . STEEL POST CULVERT SLAB (USE WHEN THERE
T T t t t P—+—+ - 9" MIN. FILL DEPTH V%™ IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
= ‘ e (T - COLVERT sLaB— N % CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
o o o o %" MF' 12°x 12°x %" SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
S— SR— ° I/ T tAS™™ 572 GR 50)TOP PLATE
R R —| j:g;;t\r' DIA, HOLES FORMED
2} Yar - ‘m-‘m-}i‘ VARIES OR CORED IN CONCRETE
18) RAIL SPLICE SLOTTED HOLES (TYP) J
HOLES (TYP)
ELEVATION 25°- 0~ (NOM. ) §-BEAM SECTION 12 % 12° X Ya" (ASTM A36) STEEL BOTTOM \ NOTE: THO INSTALLATION OPTIONS.
- o, PLATE WITH 17 DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. " Yo DIA CASTM A44%) HEAVY HEX BOLTS WITH THO HARDENED
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST oo i AnD HEAVY HEX NOTS.
12 %" NOTE: BOLT LENGTH = SLAB PLUS 2 4" MIN. — Design.
I Texas Department of Transportation Standard
NOTE: 2" 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
;gt:};;ggag 3§Tgu1rggE:E;2Eguas$ RAIL ‘ sPLICE ‘ SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
. ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED
SPLICE BOLT LENGTH ¢ NO BOLT REQUIRED WASHER EACH, EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
4»‘~—» VARIES ADHESIVE. OTHER TYPE I[1 CLASS C EPOXY ADHESIVES MEETING THE
FBBOI = 1 V4" | —- REQUIREMENTS OF DMS-6100, *EPOXIES AND ADHESIVES®, MAY BE USED TL-3 MASH COMPL IANT
FBBO2 = 2* Ty i i DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
4 | OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
ROD DIA. FOLLON THE MANUFACTURER'S REOUIREMENTS FOR INSTALLING
POST K TH
057 & BLOCK LENG EPOXIED THREADED RODS. EXTEND RODS s~ MIN. BEYOND NUT. GF t31)-19
FBBO3 = 10 . Ve
FBBOA - 18- ~<Pa 8) %" X 1 a* BUTTON HEAD SPLICE e i i S
RAIL '"Dl%'; 'I‘)ETAIL BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. ‘©M- of 3119, dgn oMTXDOT }CK-KM \DW-‘ [ex:ceL/ag
wTrm EAD m' 9‘ Tx0oT: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
e — P REVISIONS 637593 | 001 | US277,ETC.
NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (311, MID-SPAN RAIL SPLICES ARE oist counTy [ sreer o,
SPLICE & POST BOLT DETALLS. REOUIRED WITH 6°-3" POST SPACINGS. 2 VARTOUS
22| __warious ||




The use of this stondord is governed by the -Texas Engineering Practice Act™. No worronty of ony kind is made by TxDOT for ony purpose whatsosver.
TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

DISCLAIMER:

NOTE: STEEL 1-BEAM POST W6 X 8.5 (6'-0") PN1533G
'ANDARD NOOD BLOCKOUTS (6°X8°X14") PN: 40768
AT (POSTS 2 THRU 8}

CINMBAL WOILS
FOR_SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
2525 N. STEMMONS FREEWAY, DALLAS, Tx 75207

FOR [NSTALLATION, REPAIR AND MAINTENANCE REFER TO THE3
SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:6202378

3. APPLY HIGH INTENSITV REFLECTIVE SHEETING, "OBJECT MARKER™ ON THE
FRONT FACE OF T E_PER MANUFACTURER" S RECOMMENDAT
OBJECT MARKER SHALL CﬂIFG“ TO THE STANDARDS REOUIRED IN TEXAS MUTCD.

4, FOR POST (LEAVE-! NT) lNSTALLATlUI AND GUIDANCE SEE TXDOT'S LATEST
ROADWAY MOW STRIP

%" X 10™ HGR BOLT PN: 33006
%" HGR NUT PN:3340G

m

POST (61

LINE AT THE BACK OF POST »2 THRU w8
—L FROM THE CENTERLINE OF POSTUI} & PUST(O)—‘

B B ANGLE STRUT— £e 1520480
! s
B PN 152026 \

POST (31
m_/ms'rm

POST (81 POST(7) POST(5)

PLAN VIEW

BEGIN LENGTH OF NEED ANCHOR RAIL TO - POST (2) DETA

MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50" -9 %2~}

50°-9 Yz~ STANDARD [NSTALLAT[ON LENGTH (MASH TL-3 SoftStop)

5. NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH

DATE: 172872021

FILE:

|
1
PO N 6 -3 ) & -3 , . ) e 45, {OALVANIZING . “F 1 TTINGS, SOALL BE. SUBSIDIARY 10 THE BID. 1TEM:
L | | | | | ‘ 6. & COWPOSITE WATERIAL BLOCKOUT THAT MEETS THE REQUIRENENTS OF DMS- 1210,
ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD} [oi- i i i i = ¥ BE_SUBSTITUTED FOR BLOCKOUTS OF SINILAR DIMENSIONS. SEE CONSTRUCTION
SEE SOftStop MANUAL FOR COWPLETE DETAILS = i- ! ! ! } == D1V1STOR MATERTAL PRODUCER L ST~ OWL) FOR' CERTIF 1ED PRODUCERS,
MionLg, SLOT_CUTOut — ours o stors curour 7. [F SOLID ROCK 15 ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL
‘ o vam WISIE. ‘ Sofrsroo FAGE AND REFER T0 THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBCF LAPPED IN DIRECTION OF TRAFFIC FLOW
25° -0 DOWNSTREAM W-BEAM GUARDRAIL PN:i61G P —— SoftStop ANCHOR RAIL (12GA} PNi 152150 D s 8. POSTS SHALL NOT BE SET IN CONCRETE.
[ ! 9. LT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO ThE
31 Yo 63 ‘ o -3- ‘ 6 -3 ‘ 6 -3 ‘ & -3 =B e 1A 5 ) aer/ o Mcon GRADE LINE OR WITH AN UPWARD T
‘ ‘ | ‘ ‘ PN: 152044 10. DO NOT ATTACH THE Sof+Stop SYSTEM DIRECTLY TO A RIGID BARRIER.
| _ L OTLIC WED
= TIT 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
$ = - - - - - - - L5 - o b el BE CURVED.
f POST 32 3" T 31 12. & FLARE RATE OF UP 10 2511 MAY BE SED 10 PREVENT THE TERMINAL WEAD
HEIGHT RAIL 25°-0° RAIL 25°-0" ANCHOR_ FATL TO A FROM ENCROACHING ON THE SHOULDER. THE FLARE WAY BE DECREASED OR
PNIGIG PN 152156 POST 12 ELIMINATED FOR SPECIFIC INSTALLATIONG, TF DIRECTED BY THE ENGINEER.
ot 0 o 1 e aL LAl WOTE3A | THE INSTALLATION HEIGHT OF FULLY ASSEWBLED ANCHOR FOST WILL
8 %x 1- Ya" R ?,‘5,' o s YIELDING VARY FROM 3-Ya~ MIN. TO 4° MAX. ABOVE FINISHED GRADE.
Phe 39600 o PN1 33600 s HOLES NOTEsB | PART PN15852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
8- HEX NUTS (TYP 1-8) zim o PART PN:3851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
N2 33406 6 1% WOTESC | W-BEAN SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
POST(8) POST(T) POST (6} POST (5) POST t4) POST(3) POST(2) POST ¢ GUARDRAIL PANEL 25%°-0" PN161G
6°-0" (SYTP) 4°-9 %" Sy1p ANCHOR RAIL 25°-0" PN115215G
HARDWARE FOR POST(2) THRU POST(8) ELEVATION VIEW PN: 150006 PNi 152036 LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
€1} %"x 10" HGR BOLT PN: 35006 —B —A
€1} %" HGR HEX NUT PNi3340G N ANGLE STRUT = PART |QTY MAIN SYSTEM COMPONENTS
NOTE3 ANCHOR RAIL PANEL TO POST(2) “r’::?im-u; % /PN 152026 al"osmn_ 6202378 | | PRODUCT DESCRIPTION ASSEWBLY MANUAL (LATEST REV.)
ALTERNATE BLOCKOUT PN 33916 [ 15208A | 1 | SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH}
/" SEE GENERAL NOTE: 6 (@) %" WASHERS 152156 | 1 | SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
X1V x4 6" x 8 x 147 125/ N ; 0 Y- €10 %" x 1- Y3~ HEX ANCHOR PLATE WASHER 61G | 1 | SoftStop DONNSTREAM W-BEAM RAIL (12GA} (25'- 0°)
‘ *acockout 11— BLeon = '.3;3‘ T HEX NOT 4 I roszae ANCHOR KEEPER 2" THICK PN:15206G 152054 | 1| POST =0 - ANCHOR POST (6'- 5 %)
[ PN1 40768 PN 33406 (2 Y- PLATE (24 GA) = ROUND WASHER 15203 | 1 POST =1 - (SYTP) {4°- 8 o)
pu 51115 ROUND WASHERS PN: 152076 F463 PN14902G 150006 1 POST *2 - (SYTP) (6°- 07)
T peran [V PN: 32406 " 533 | 6 | POST ®3 THRU "B - (-BEAM (W6 x 8.3) (6'- 0-)
& T 6" X 8 x 14 SHOWN AT POST(1} @) %" x 2Y;" HEX T 40768 | 7 | BLOCKOUT - WOOD (ROUTED) (6 x B~ x 147}
W-BEAW RAIL 6" X 8" X 14" Lotk W NEAR GROUND T o ot GR-5 N oy 67778 | 7 | BLOCKOUT - COMPOSLTE (4" » 7 %~ x 147)
25°-0> ~BLOCKOUT WOOD  W-BEAM RAIL \ peTai [2) Phi 1052856 \ GENERAL NOTE16| 15204A | 1 | ANCHOR PADDLE
/ o 25 -0 o S W(H | 152076 1 ANCHOR KEEPER PLATE (24 GA)
"X 10" "X 10"
| | (2) %" ROUND WASHER I 152066 | 1| ANCHOR PLATE WASHER ( 'z~ THICK )
L ""‘,,:’,““TW‘G“-T O o (WIDE} PNa 32406 v 15201G | 2 | ANCHOR POST ANGLE (10" LONG!
| %- nor | 8- nor Nur P 152026 | 1| ANGLE STRUT
POST 32- PN :mm E?:Tr"- PN2 3340G ANCHOR PADDLE. 1= NUT PN213908G SHAL HARDWARE
. HE(GHT - HEIGH - - ¥ TIGHT =
OIAMETER YIELDING HOLES LR R PNt 15204A @) % vex - BE SECURELY 1104 I‘:!u‘:'? 45026 oD WASHER FA%5
LOCATED IN FLANGES N ‘ PN1 32456 BUT NOT DEFORMING THE | 390BG | 1 | 1° HEAVY HEX NUT A563 GR.DH
W-BEAM PFHETST,:NED\ | KEEPER PLATE. 3N | 2 ~ x 2 ;" WEX BOLT A325
JL . J A POST 17°- %5~ ‘ N TRUT LT~ st 37016 | 4 = ROUND WASHER F436
\F""s"ﬂ, : (HOLES APROKIMATELY CENTERED \”ms"“ \lesrzn HEIGHT m"ﬁssznzuc \ \ 1 wores (8] 37046 | 2 = HEAVY HEX NUT A563 GR.DH
: AT FINISHED GRADE) INISHE e \ 33606 | 16 = x 1 Ya" W-BEAM RAIL SPLICE BOLTS HGR
N g p 33406 | 25 = W-BEAM RAIL SPLICE NUTS HGR
% DI1A. R . \ 35006 | 1 = x 10" HGR POST BOLT A307
a-9yn VIELDING (20 Yar x 2 Va© MEX BOLT 33916 | 1 = x 1 Ya~ HEX HD BOLT A325
40° LINE POST 40° POST(2) HOLES 44896 | 1 " % 0" HEX WD BOLT A325
l!-_,ll-' .5; (4) ¥, FLAT WASHER 43726 | 4 = WASHER F436
40" : (TYP) PN23701G 1052856 | 2 6~ x 22" HEX HD BOLT GR-5
(2) %a* HEX NUT ; 1052866 | 1 6~ x | Y2~ HEX HD BOLT GR-S
: (POST(N (TYP) PN1 37045 T post 32406 | © ~ ROUND WASHER (WIDE}
: . B 32456 | 3  WEX NUT A563 GR.DH
ISONETRIC VIEW SECTION SECTION V| l A-A (2) ANCHOR 58528 | 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POSTIN & 21 _ POST ANGLE e
6°-0" (W6 X 8.5) & - 8.5 PN:15201G a Design
W6 X 8.5 [-BEAM POST SHOWING 1-BEAM POST PN: 533G (SYTP) [-BEAM P°ST PN1 150006 FRONT VIEW POST(14 Division
STANDARD WOOD BLOCKOUT NOTE: [DO NOT BOLT] ANCHOR RAIL PANEL TO POST(2) 43 2" W6 X 8.5 I Texas Department of Transportation Standard
NOTE: [NO_BLOCKOUT] INSTALLED AT POST(1) (SYTP) 1-BEAM POST PN:15203G B
NOTE: [NO BLOCKOUT | INSTALLED AT POST{1) DETAIL E TR l N I TY H IGH'AY
5 -0 50° APPROACH GRADING AT POST 100

SOFTSTOP END TERMINAL
MASH - TL-3

6°-5 %" (W6 x 15}

STANDARD :
MBGF 1-BEAM POST PNi15205A

— TRAFFIC FLOW

T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Stanoords-2021\SGT\sgt1083116.

j EDGE OF PAVEDENT/ i 2:-0-  MAX, (1v: 104 oﬁc:.‘lnrlrﬁl ? SGT (I OS) 3‘ -1 6
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET 1S USED. (OFFSET "OPTION™ SHOWN)  RpaL OFFSET SEEFD:WA%\.E”M& oummc: FiLe: sq11083116 on TXDOT_[oki KM [owVP | ck: MB/VP]
| NOTE: ©TxDOT: JULY 2016 conr [seet] w08 | HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF InE REVISIONS 637593] 001 | US277,ETC.

op END TERMINAL, IT [S NOT INTENDED TO

APPROACH GRADING AT GUARDRAIL END TREATMENTS orsT county SHEET o

REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

22 VARIOUS
= m—




(SEE GN NOTE 15)
STANDARD 31" MBGF

il ot o

L

m—
1TEM(6
INNER SIDE SLIDER
C€1SS) PANEL FOR RAIL 3

FIELD-SIDE

NOTE:
RECESSED HEX NUTS FACING
TRAFF1C-SIDE SEE DETAIL«C)

(RAIL 3

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

OFFSET DISTANCE MEASURED
FROM REFERENCE L I[NE

I

No worronty of any

H iy

n L n
POST 9 POST 8 ‘ POST 7

POST 4

ITEM
CABLE ASSEMBLY

RAIL 4 '

[

|

‘ NOTES:

‘ 1. ITEM (2 COMPOSITE BLOCKOUTS INSTALLED AT
LINE POST(9) THRU LINE POST{2.

|

|

2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1).

‘kEND PAYMENT (SGT) BY EACH

RAIL 3

' RAIL 2 /
CABLES

[TEM(S)
TRAFFIC SIDE SLIDER

(TSS) PANEL FOR RAIL 2

DO NOT BOLT
RAIL TO POST 6

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

INSTALLATION LENGTH 55'- Y3*

T RAIL 1 ! ITE"@
GROUNDSTRUT

{NO BLOCKOULT]

AT (POST 1)

INSTALL GUARD FENCE RECESSED
HEX NUTS ON TRAFFIC-SIDE

DETAIL¢C)

1TEM
MAX-TENSION HEAD

SEE DETALL tAY
[=——BEGIN LENGTH OF NEED

a9'-8 %"

3TV

‘ 6 -3 ‘ 6 -3 ‘

ARRONS

- Y ‘ 6 -3 ‘

6'-3"

RAIL
HE [GHT

TxDOT Ossumes no responsib

S £EHIF S- BOPIAET

[ = ]

y TxDOT for ony purpose whatsoever.

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

DISCLAIMER:
king is mooe D:

?- H TN YL H

\ FINISHED
CRADE

POST 7

POST 6 POST 5

TSS PANEL
GALVANIZED

1TEM(3)

RSS PLATE
GALVANIZED

. 1TEM

’ INSTALL THE TSS AND RSS
WITH THE
TOWARDS THE MAX-HEAD

TSS PANEL AND RSS PLATE
DETALL tD}

1%

L:zVTE%-

Ho

=

L CABLE
(TRAFFIC SIDE)
DETAIL (B

NOTE:

USE_THE MASH APPROVED
X-TENSION CABLE ASSEMBLY. UPPER CABLE
(BACK SIDE)

STANDARD
MBGF

FILE: T:\LRDDSTMNT\FY 2021\MNT Contrgocts\MBGF REPAIR UPPER\MBGF UPPER_Contrdcthkerersr 42t otbsr Afemds eeotan

DATE: 172872021

EDGE OF PAVEDENTJ
NOTE:

H ITEM@R&LI W

\F INISHED
GRADE

18) X-LITE LINE POST - ITEM (1)
ELEVATION VIEW

[NO_BLOCKOUT]

GENERAL NOTES

1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL

GUIDANCE OF THE SYSTEM, CONTACT:

LINDSAY TRANSPORTATION SOLUTIONS

ILTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800

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

3. APPLY HIGH INTENSITY REFLECT!VE SHEETlNG. “OBJECT MARKER" ON T
FRONT F. OF THE DEVICE PER CTURE' S RECOMMENDAT JONS. OB-IECT
MARKER SHALL CONFORM TO THE STANDARDS REQUIRED [N TEXAS MUTCD.

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

ALL STEEL COMPONENTS ARE GALVAN]ZED PER ASTM A123 OR EQUIVALENT
UNLESS OTHERWISE STATED.

6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
7. COMPOSITE MATER[AL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
DIVISION MATERIAL PRODUCER L[ST(MPL)FOR CERTIFIED PRODUCERS.

REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.

1F SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S [NSTALLATION
MANUAL FOR [NSTALLATION GUIDANCE.

POSTS SHALL NOT BE SET [N CONCRETE.

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

MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
OF GUARDRAI[L.

4.

n.
12,

13. IF A DELINEATION MARKER 1S REQUIRED, MARKER SHALL BE IN ACCORDANCE

WITH TEXAS MUTCD.

THE SYSTEM lS SMN WITH 12°-6" MBGF PANELS,
ARE ALSO ALL

A MINIMUM OF 12°-6" OF 12GA.
OF THE MAX-TENS[ION SYSTEM.

14, 25°-0" MBGF PANELS

15, MBGF IS REOUIRED IMMEDIATELY DOWNSTREAM

ARRONS POINTING

68-Y"
ANCHOR POST
DEPTH

o

ANCHOR

lTEM (@)
LINE POSTS
2 THRU 9

(NOTEz ITEM(4)POST 1 (NOT SHOWN},
TO BE INSTALLED AT SAME DEPTH
AS LINE POSTS.)

POST

SOIL ANCHOR, 1
S LINE POST 2 THRU 9

SECTION VIEW A-A

ADJUST WIDTH ACCORDINGLY WHEN OFFSET 1S USED.

tz’ -0
(OFFSET "OPTION™ SHOWN)

" MAX,
RAIL OFFSET

CABLE
FRICTION PLATE
HEAD UNIT

ITEM

1TEM
M @
3 SCRENS
EACH SIDE

n:u @/

SHlPPED FLAT
* ITEM

HIGH INTENSITY
REFLECTIVE SHEETING

NOTE: DEL [NEATION MARKER IN
ACCORDANCE WITH TEXAS MUTCD.

SPLICE FOR IMPACT-HEAD
TO GUARD FENCE (RAIL1)

DETAIL M)

NOTE:
INSTALL %~ RECESSED HEX
NUTS ON TRAFFIC SIDE.

lTElA)(@

% TO BE PROVIDED BY DISTRIBUTOR

OR CONTRACTOR.

*—]
* %

-1
2

SOIL ANCHOR - GALVANIZED

BS[-1610061 -00

GROUND STRUT - GALVANIZED

BS[-1610062-00

MAX-TENSION IMPACT HEAD

BS[-1610063-00
BS[-1610064-00

W6x9 1-BEAM POST GFT. -GALVANIZED

TSS PANEL - TRAFFIC SIDE SLIDER

BS[-1610065-00

1SS PANEL - INNER SIDE SLIDER

BS[-1610066-00
BS[-1610067-00
9 B061058
10 |BS[-1610089-00
" BS[-1012078-00
12 | B090534
13 |BS1-4004386
14 |BS[-1102027-00
15 |BS1-2001886
16 |BSI-2001885
17 4001115
18 2001840

19 2001636
20 |4001116
21 |BSI1-2001888
22 |BSL-1701063-00
23 |BS(-2001887
24 4002051
25 |SEE NOTE BELOW
26 4002337
27 |BS]1-4004431
28 |MANMAX Rev- (D)

TOOTH - GEOMET

RSS PLATE - REAR SIDE SLIDER

CABLE FRICTION PLATE - HEAD UNIT

CABLE ASSEMBLY - MASH X-TENSION

X-LITE LINE POST-GALVANIZED

8" W-BEAM COMPOSITE-BLOCKOUT XT110

12° -8~ W-BEAM GUARD FENCE PANELS 12CA.
X-LITE SOUARE WASHER

%" X 7" THREAD BOLT HH (GR.5)GEOMET
¥a™ X 3" ALL-THREAD BOLT HH (GR.5)GEOMET
X 1 Y4~ GUARD FENCE BOLTS (GR. 2)NGAL
X 10" GUARD FENCE BOLTS MGAL
WASHER FA36 STRUCTURAL MGAL

%~ RECESSED GUARD FENCE NUT (GR.2)MCAL
%" X 2° ALL THREAD BOLT (GR.3)GEOMET
DELINEATION MOUNTING [BRACKET)

Ya" X Y2 SCREW SD HH 4105S

GUARDRAIL WASHER RECT AASHTO FWRO3

HIGH INTENSITY REFLECTIVE SHEETING

8" W-BEAM TIMBER-BLOCKOUT, PDBOIB

25" W-BEAM GUARDRAIL PANEL, 8-SPACE, 1 2GA.
MAX-TENSION INSTALLATION INSTRUCTIONS

@~ |afu|n

al=|=|nlo|aln|======]=]==

a
3

—|mlo|=|=]~|=]|=

e

I Texas Department of Transportation

Design
Division
Standard

50" APPROACH GRADING

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

APPROACH GRADING
41Vi10H OR FLATTER)

SEE _PRODUCT ASSEMBLY MANUAL

FOR ADD)TIONAL GUIDANCE.

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

TE?

APPROACH GRADING AT GUARDRAIL END TREATMENTS

TENSION END TERMINAL,

MAX-TENSION END TERMINAL
MASH - TL-3

SGT(11S)31-18

FILE: sgt11s3118.dgn [on: 1x00T_[cki kM| ow: x0T ok €L

JO Tx00T: FEBRUARY 2018 [CONT[SECT| 0B |  HIGHWAY

THIS STANDARD IS A BASIC REFRESENTAIIDN OF THE
MNAX- 1 T_INTENDED TO
REPLACE THE PRODUCT DESCR!FTIM ASSEMBLY MANUAL.

REVISTONS 375 93 001 Us277,ETC.

DIs COUNTY SHEET NO.

| 22 various |
1ous




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

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESLLTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THLS STANDARD IS COVERNED BY THE ~TEXAS ENGINEERING PRACTICE ACT-.

DISCLAIMER:

DATE:
FILE:

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

46°-10
‘ ” 2. FOR INSTALLATION, REPALR AND MAINTENANCE REFER TO THE; NSKT END TERMINAL,
@ WARDWARE FOR (POST B} THRU {POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~0627173.
APPLY MIGH INTENSITY REFLECTIVE SHEETING: "OBECT MARKER: ON THE FRONT FACE
POST 7 POST 6 POST § POST 4 POST 3 POST 2 QOF THE DEVICE PER MANUFACTURER'S RECOMVENDATIONS. OBJECT MARKER SHALL CONFORM
- - - - — — 90 THE STANDARDS REQUIRED (N TEXAS MUTCD.
6 -3 | -3 | 6 -3 | 6 -3 | 6 -3 | 6 -3 6 -3

ﬁ ﬁ ﬁ ﬁ ﬁ | ) 4 FOR POST (EAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADNAY 4O
I I | I | BN \DARD
= — 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE CALVANIZED IN ACCORDANCE WITH ITEM 445,
W “GALVANIZING". FITTINGS SHALL BE SUBSIBIARY TO THE BID ITEM.
. SEE_IMPACT HEAD TH COMPOSITE BLOCKOUTS.
W-BEAM MGS W-BEAM WMCS W-BEAM MGS W-BEAM GUARDRAIL @/ 6. SYSTEM SHOMN USING STEEL WIDE FLANGE POSTS WI
RAIL SECTION RAIL SECTION PLAN VIEW RALL i:%non END SECTION CONNECT 10N
Soeel SEC L SECT! &

STANDARD

b

. 127 - 12°-6" . 12 -6 DETAIL MSKT 7. A COMPOSITE MATER[AL BLOCKOUTS THAT MEETS THE REOUIREMENTS OF DMS-7210, MAY BE
- IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
‘ % NOTES: MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

EGIN LENGTH OF NEED
AT e o e e s i " GREES ETRITR U MEOSY 0l B8 B DR Sl

‘ 2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. T 5. POSTS SHALL NOT BE SET IN CONCRETE.

10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.

11, UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.

12. A FLARE RATE OF UP T0 25:1 MAY BE _USED TO PREVENT THE TERMINAL HEAD

~—END PAYMENT FOR MSKT [NSTALLATION

FROM
®_\ OB:EC; ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
‘ POST 8 [@ POST 7 POST 6 [@ POST 5 POST 4 f@ POST '3 MARKE INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
= == 7 i — i i — i =T & T 13. THE SYSTEM 1S SHONN WITH TWO 12°-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
] = ] ] = ] ] = ] =] 2 2 58 ALLOWED IN THEIR PLACE.
[ T T T T 14. & DRIVING CAP WiTu A TINGER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
® N Io PREVENT DAMAGE 10, THE GALVANIZING G TOF OF “THE POST. SPECIAL DRIVING CAR 10 BE
- ) 1852 16 PREVENT DAMAGE 7O THE WELDED PLATES.
i |
‘ [ | \nﬁunx‘s:zzn ‘ ‘ \rmisen || ‘ B \s@m [ \W 11u[ oty VAIN STSTEM COVPONENTS L]
‘ 3 -a" ! ‘ ! | ! | A \ \ L: SEE POST 1 A_| 1 | WSKT INPACT HEAD MS3000
| | | | | | ‘ PTH PTH CONNECT ION B | 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
bel ba DETAI e |
i U i U U U d 6 -0 8 -0" L C [ 1 | POST 1 - TOP (6" X B X g~ TUBE) MTPHP1A
ost 3-8 Post D | 1 | POST 1 - BOTTOM (6° WeXI5) MTPHP1B
- E | 1 | POST 2 - ASSEMBLY ToP uHP2A
INSTALLATION DEPTH
ELEVATION VIEW \ \\® DOMNSTREAN 51D F | 1 | POST 2 - ASSEMBLY BOTTOM (6' W6X9) _|HP2B
G | 1 | BEARING PLATE E750
H_| 1 | CABLE ANCHOR BOX 5760
"’ST 2 "057 ! J 1| BCT CABLE ANCHOR ASSEMBLY E770
X | 1 | cRounp STRuT MS785
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMAT [ON.
L | 6 | W6x9 OR W6x8.5 STEEL POST P621
SEE NOTES: % —| M | 6 | COMPOSITE BLOCKOUTS CBSP-14
N | 1 | w-BEAM MGS RAIL SECTION (9'-4 ;")  |612025
0 | 2 | W-BEAM MGS RAIL SECTION (12°-6") [c1203a |
P | 6 | WOOD BLOCKOUT 6~ X 8~ X 14" P675
Ye" X 14" A325 BOLT, ALTERNATIVE ITEMS NOT SHOWN. %% < |"@ | 1 | W-BEAM MGS RAIL SECTION (25'-07) G1209
% ITEM(P) 8" WOOD-BLOCKOUT
WITH CAPTIVE WASHER %% 1TEMIO) 25 GUARD FENCE PANEL SMALL HARDWARE
) o [ 2 e x 1 HEX BOLT (GRD 5) B5160104A
©@n b | 4 = WASHER w0516
Ve- STRUCTURAL NUT ne c | 2 6~ HEX NUT NO516
®\ WITH STRUCTURAL WASHER CHED “Dio. x | Ya~ SPLICE BOLT POST 21 8580122
e | 2 " Dio. x 9 HEX BOLT (GRD A449) B580904A
f |3 = WASHER w050
S 9 |33 " Dio. H.G.R NUT NO50
) o) n | " Dio. x 8 ;" MEX BOLT (GRD A449) B340854A
Z e FINISHED J 1 - Dio. HEX NUT NO30
YVa" X 1 V4" A325 BOL = STRucTuAL GRADE k| 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER I | 2 | | ANCHOR CABLE WASHER w100
POST 2 (MPACT HEAD POST 1 m | @ | V2" = 1 Va~ A325 BOLT WITH CAPTIVE WASHER |SB12A
SECTION A-A CONNECTION DETAIL COMNECT ION DETAIL -
SECTION B-B n | 8 | Vo~ STRUCTRAL UTS [No12A |
BRACKET © | 8 | 1% 0.D. x % I.D. STRUCTURAL WASHERS | w0124
ANCHOR BRACRET D | 1| BEARING PLATE RETAINER TIE cT-100ST
Q | & | % x 10" H.G.R. BOLT B581002
v | 1 | OBJECT MARKER 18~ X 18" E3151
—t Design
5°-0" 50° APPROACH GRADING ivision
APPROX 5°-10~ i i 1 I Texas Department of Transportation Standard
STANDARD . ‘
bg g g V) SINGLE GUARDRAIL TERMINAL
] 20" Max. APPROACH GRADING n MSKT-MASH-TL-3
EDGE OF PAVEMENT RAIL OFFSET (1V110H OR FLATTER) ______TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (2501 MAX  SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( I zs) 3] - I 8
FILE: 51253118, dgn ONeTXDOT [ckekm [owsVP [ekect
AT TREA Lb [© Txo0T: ArRIC 2018 cont[secT|  woB | HIGHWAY
NOTE: TXWT GENERIC APPROACH GRADING LAYOUT NOTE: THlS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS ‘ ‘
SED FOR ALL TANGENT TYPE END TREATMENTS. WSKT END TERMINAL, 1T IS NOT INTENDED 10 REPLACE o P [see o
THE PRODUCT DESCRIPTION ASSEMBLY MANUAI ‘ -




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 1TS USE.

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

DISCLAIMER:
T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Stanoords-2021\SGT\sgt13s3118.

DATE: 172872021

FILE:

— -
TRAFFIC FLOW INSTALL NEW GENERAL NOTES
L —_— OBJECT NARKER 1+ FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
‘ 1TEM 56167510 HOWARD COUNTY A1RPORT, “BIG SPRING, 1% 79720
‘ EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | REUSE EXISTING END PANEL ’ ’
THR T 8) 12°-6" | 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO; MSKT END TERMINAL
LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8 : i A FOR INSTALLATION, REPAIR AND MAINTENANCE REFER 10, MSKT E .
STaNDARD | END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHECTING, ~OBUECT MARKER- ON THE FRONT
31" MBGF FacE of VICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER
POST 8 POST 7 POST & POST 5 POST 4 POST 3 vost 2 rost 1 SHALL CONFORM YOUTHE STANDARDS, REGUIRED 1N TEXAS MITCD.
| ﬁ ﬁ ﬁ ﬁ ﬁ it 4. FOR POST (LEAVE-OUT) [NSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
L 1 I 1 1 1 i 1 AL T 'wq ROADWAY MOW STRIP STANDARD.
e— — — L
A 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
‘ PLAN VIEW D/ ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY T0 THE BID ITEM.
EXISTING LENGTH OF NEE| \ * ITEM(D 6. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
NOTE: (2) 12°-6" MBGF PANELS SHOWN. INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
(1) 25°-0" MBGF PANEL IS ALLOWABLE. : MSKT IMPACT HEAD FOR INSTALLATION GUIDANCE.
‘ SEEs CONNECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.
. 8. TWE EXISTING SKT 31+ STANDARD STEEL POST SYSTEM MUST BE THOROLGHLY INSPECTED,
‘ AND DETERMINED_TO BE INTACT, AND FREE O OR DEFECTS BEF
| pevse exisrine e T e bt T Sl R OB et
' EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT UPPER STEEL POST HECKL HE EX X L T e AN RETROE e
" LEAVE INPLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) SEE3 COMMECTION AND REUSABLE PARTS MUST BE FREE OF ANV DAMAGE FOR A MASH COMPLIANT RETROFIT.
TA 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
POST 8 POST 7 POST 6 POST 5 POST 4 H::g‘;hr 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
[— - i ! — " i ; " : i = ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR
. = I I == I I =3 I T &= o SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
il I T T I T T 7 —
I 31 11, SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO PREVENT
Post l DANMAGE TO THE WELDED PLATES.
DEPTH
| ‘ | \FINISHED | | \FlNlSHED | ‘ | “ “L lTEM@
| . | ORADE | | | a0~ | I N INSTALL NEW TOP POST
| | | | | | | STRUT [ 16" X 6" X Ya")
I \ I I I I I \\ DEPTH | DEELH STEEL TUBE (MTPHPIA)
J i il il J il J J 6-0
ELEVATION VIEW I
L 77777777777J I HARDWAREFOR
T T T T T ! GROUND STRUT
POST lTEM@lenLL NEW
1TEM 2 BOTTOM POST
INSTALL NEW REMOVE SHORT POST IMTPHP1B) 6 -0~
3°-5 %" Wex9 (N6X15) [ -BEAM
REUSE EXISTING NOTE: REUSE ALL EXISTING IMPACT HEAD BOTTOM POST |-BEAM POST
CABLE ANCHOR BOX CONNECTION HARDWARE. (HP2B} 6 -0
CABLE ANCHOR ASSEMBLY (W6X9) [-BEAM
AND ALL SMALL HARDWARE % REPLACE OLD IMPACT HEAD 1TEMS 01Y MAIN SYSTEM COMPONENTS PART NUMBERS
WITH NEW MSKT [MPACT HEAD [T VKT INPACT HEAD V3000
1TEM(1)(M53000) 17EM (19) 2 [ POST | - TOP (6" X 6 X g~ TUBE} MTPHP1A
INSTALL NEW 3 [ POST | - BOTTOM (6° W6X15) MIPHP1B
1 - Y TT {{-M X9} HP.
REUSE TOP POST OBJECT MARKER 4 POST 2 - ASSEMBLY BOTTOM (6’ W6X3 28
(UHP2A) \‘ N 3151 5 |1 GROUND STRUT M5785
ol 2 & g 6 |1 %" X 9" HEX BOLT (GRD A449) B580904A
/: = Y] 7 2 5% " WASHERS WO050
REUSE EXISTING 8 1 %" H.G.R NUT NO50
%" X 1 Ye" 9 |1 CABLE TIE-STEEL CT-100ST
BOLT AND %~ NUT ITEM(@) INSTALL NEW * [0 OBJECT MARKER 18~ X 18~ E3151
TOP POST (MTPHP1A)
E SpLe] e x %
AHE men® / ®reeL Tome
RE‘;?E ix!!sl}lyﬁ ST K ‘4 I 1TEN(9) REUSE EXISTING CABLE ANCHOR COMPONENTS REQUIRED TO RETROF [T EXISTING 31 STEEL POST (NCWRP 330 SKT)
BOLT AND y.-'NuT | || GROUND STRUT | INSTALL NEW ASSEMBLY & ALL SMALL HARDWARE GUARDRAIL TERMINAL WITH THE NEW 31- (MASH COMPL [ANT MSKT [NPACT HEAD).
| (MS785) \‘ | CAB(I-CET_TIloEo-SSTT)EE'- 1TEM(®) % IF THE EXISTING NCHRP 330 €31~ STEEL POST SKT) ALREADY HAS THE NMSKT |MPACT
‘ INSTALL NEW HEAD THERE |S NO NEED TO REPLACE THE [MPACT HEAD OR OBJECT MARKER AS LONG
Ll INSTALL NEW H | CABLE TIE-STEEL AS IT IS NOT DAMAGED.
GROUND STRUT A
(CT-100ST)
| HARDWARE I
I ITEM(S) INSTALL NEW
GROUND STRUT :
esign
REMOVE SHORT PosTj . ‘ NS785) REUSE EXISTING —t Divition
3'-5 %" Wex9 I lTEM@ I @ BEARING PLATE I Texas Department of Transportation Standard
1-BEAM POST INSTALL NEW POST 1TEM NEW HARDWARE FOR
1 Pzs 6 -0 o INSTALL NEW NEW ‘éz)"”"" ;TRUJO : RETROF IT STANDARD
| || W6x9 1-BEAM POST [ BOTTOM POST [TEM(B) (1) %" BOL REUSE EXISTING HARDWARE -
H L o ITEM(7) (2) %" WASHERS POST 1 () %" X 9" HEX BOLT SKT 31- STEEL POST SYSTEM
‘ 1-BEAM POST ITEM(8) (1) %~ NUT CONNECTION DETAIL B (1) %" H.G.R NUT TO MASH MSKT
POST 2 POST 1 (1) %" H.C.R WASHER
CONNECTION DETAIL A SGT(13S)31-18
IMPACT HEAD ¢POST 1 § POST 2) FilE sorse s o oo [oror owve oot
© Tx00T: APRIL 2018 CONT[SECT| JoB |  HIGHWAY
NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISTONS 637593 001 | US277,ETC.
SKT END TERMINAL RETROF ITED TO THE MSKT MASH COMPLIANT TERMINAL, oisT CouNTY SHEET NO.
IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. 73 VARIOUS
22 Lous,




CENERAL NOTES

TRAFFIC FLOW ml;NSTgLL‘:E"R 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNlCAL GUIDANCE
e e a1 e endin A AToreet aie o, T TR
ITEM 16 OLD H Y X
‘ EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT ‘ REUSE EXISTING END PANEL ’ M
——————— LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) 12°-6" ] 2. FSE.:&':‘?‘SE;GHS’#', O:E:;ég .AL‘B m,lmfm(gﬁgl_l;g;?oﬁ% slzngﬂ,END TERMINAL,

W-BEAM GUARDRAIL
END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"™ ON THE FRONT
FACE OF THE DEVICE PER_MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER

STANDARD ‘
POST 8 POST 7 POST 6 POST 5 POST 4 POSTI 3 SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

31" MBGF

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

| POST 2 POST 1 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
.y | \ \ \ \ ! his Dy ROADWAY MOW STRIP STANDARD,
\ et E

I o 1 I Ca—c I I T I To I o1
5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
ITEM 445, "GALVANIZING=. FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

I |
\ PLAN VIEW / ‘
EXISTING LENGTH OF NEEI * lTEM@ ‘ 6. IF SOLID ROCK [S ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
NOTE: (2) 12°-6" MBGF PANELS SHOWN. ‘ INSTALL NEW MASH CONTACT THE MANUFACTLREE, AND REFER TO THE LATEST ROADWAY MBCF STANDARD

‘ (1) 25'-0" MBGF PANEL IS ALLOWABLE. MSKT IMPACT HEAD FOR INSTALLATION GUIDANCE.
SEE3 CONMECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.

| 8. THE EXISTING SKT 31° STANDARD WOOD POST SYSTEM MUST BE THOROUGHLY INSPECTED,
| i INSTALL NEW AND DETERMINED, To BE INTACT, aND FREE OF ANY DAMAGE OR DEFECTS BEFORE
TONSTALL NEW REMOVE EXISTING RETROF [TTING. THIS msr:cnon INCLUDES COMPLETING THE MSKT RETROFIT

L POS WOOD POST FROM CHECKL 13T FOR THEEX1S7ING SKT 31 WOODBOST NCHEP 350 SYATEM. AL EXISTTNG:

ITEM FOUNDATION TUBES AND REUSABLE PARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COMPLIANT RETROFIT.

9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM
BE CURVED.

! EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT
r—i LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKQOUTS (POST 3 THRU POST 8)

SEE: CONNECTION
OETAIL B

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM 1TS USE.

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

DISCLAIMER:

DATE:
FILE:

POST 8 POST 7 POST 6 POST 5 posT 4 ALl PUSTP
j— - ; ; — ' ; . - ! 10. A FLARE RATE OF UP T0 2511 MAY BE USED To PREVENT THE TERMINAL HEAD
E f f = f f = f I FROM ENCROACHING ON THE SHOULDER, THE FLARE MAY BE DECREASED OR
— ] | - ] | 7 = ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
POST 11. SPECLAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS | & 21 TO
L L L L DEPTH L PREVENT DAMAGE TO THE WELDED PLATES.
‘ \ ‘ \Fl‘:lRIASI;IEED ‘ | RN— | { | | H INSTALNEN
GRADE !
[ ‘ : L L L L a0 L ¥ sTRUT CiTess | | ToP POST ITEVS 017 MAIN_SYSTEM COVPONENTS PART inARERS]
| | | | | | | | POST [ POST | | 16" X 6" X '3") T 1 MSKT_INPACT HEAD W53000
| ‘ | N | | N o DEPTH DEPTH STEEL TUBE (MTPHP1A) 2 |1 POST | - TOP (6" X 6° X Yp" TUBE) MTPHP1A
ELEVATION VIEW i 6 -0" | 17Ems (10,11, 12) 3 |1 POST | - BOTTOM (6° W6X15) MTPHP1B
L ] ‘ \ I HARDWARE FOR ST | POST & - ASSEWBLY BOTTON 16 WeWST | Wrge
-—  — - — - —— - —— - -CRT WOOD POST 3 THRU 8 — - — -~ — -~ —— - —— - —— - —— - GROUND STRUT 5
N 6 |1 ROUND STRUT MS785
® 7 |2 "X 1" HEX BOLT (GRD &) B516014A
,TEM P°57 L 8 |4 * WASHERS W0516
CABLE. ANEHOR B oo POy RENOVE STEEL BOTTOM POST T "X o* HEX BOLT iGRD A448 B580504A
BOTTOM POST FOUNDATION TUBES 6€'-0" (W6X15) !
CABLE ANCHOR ASSEMBLY (HP2B) 6 -0" PrA-i AR e 1-BEAM (MTPHP1B) N3 * WASHERS 050
AND ALL SMALL HARDWARE (N6X9) [-BEAM POST 12 [ 3 " H.G.R NUT NO50
%% NOTE: EXTRA SOIL COMPACTION WILL BE NEEDED 13 [ " X 1 Ya" SPLICE BOLT 8580122
% REPLACE OLD IMPACT HEAD AROUND NEW (POSTS 1 & 2) DUE TO THE REMOVAL | 14 [ 1 " X B Y/" HEX BOLT (GRD 5 83408544
INSTALL NEW ITEM (D8 @ WITH NEW MSKT IMPACT HEAD OF THE STEEL FOUNDATION TUBES. 15 |1 Yo" HEX NUT NO30
INSTALL NEW HARDWARE FOR
1) %" X 1 Y~ SPLICE I1TEM(1) (NS3000) 16 |1 CABLE TIE-STEEL CT-100ST
NTING IMPACT HEAD TO (FOST 1) TOP OF MBGF RAIL [ R OBJECT MARKER 18" X 18" E3151
BOLT (B580122) ITEM(7) (2) %" X 17 HEX BOLT (GRD 5)
(1) %" HGR NUT (NO50) (4) %" WASHER -
" COMPONENTS REOUIRED TO RETROFIT: EXISTING 31~ WO0D POST INCHRP 330 SKT)
ITEM(9) (2) ¥ ™ HEX NUT
CUARDRAIL TERMINAL WITH THE NEW 31~ (MASH COMPL |ANT MSKT [MPACT HEAD).
REMOVE WOOD POST
FROM FOUNDATION TUBE ‘J f) o T i lTEM@ = % IF THE EXISTING NCHRP 330 (31~ WOOD POST SKT{ ALREADY HAS THE MSKT (MPACT
[ S L] \ HEAD THERE IS WO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
e \ INSTALL NEW AS IT IS NOT DAMAGED.
NSt (‘%“ OBJECT MARKER -
LL (E3151)
TOP STEEL POST 1TEN(2) ITEM SE EXISTING %~ X 18"
(UHP2A) INSTALL NEW TOP POST INSTALL NEW BOLT WITH (1 %71 0.D. WASHER
i STEE(G“T BEE“ :T:{ ;,A CABLE TIE-STEEL L UNDER %" HGR NUT FIELD-SIDE
ITEM / L TUBE (MTPHP1A) (CT-100ST)
1TEM (9 & (3 lenLL®NEw il REUSE EXISTING = O
I ARING PLATI PRE-DRILLED ¥ " DIA. HOLE
INSTALL NEW | || GROUND STRUT | BEARING PLATE
0 Farx 8 T MS78%) | . REUSE EXISTING CABLE ANCHOR 16 P oD POST AND BLOCKOUT
HEX BOLT (B340854A) || | [ ASSEMBLY & ALL SMALL HARDWARE:
- - INSTALL NEW L
1 % T iN03O) INSTALL NEW Yl canie TiE-stee @) TE:
GROUND STRUT (CT-100ST) — THE BOTTOM OF THE UPPER 3 5" j Design
|1 HARDWARE (N a0" FRE DRILLED CRT HOLE 1S APPROXIMENTELY AT Division
— FINISHED GRADE. Texas Department of Transportation Standard
REMOVE STEEL j I \ [ 3% DIA.
HOLES
FOUNDATION TUBES ITEM ITENQ)
arpostsiez || lNSTAL@NEw | e wew O RE T_Ro FIT STANDARD
SEE NOTE: # # I 1] Botrom Posy || B OsT eowaRe Fon SKT 31° WOOD POST SYSTEM
I R o | | 6'-0" WeX15 NEW GROUND STRUT TO MASH MSKT
4 I-BEAM POST  AND FOR POST 1 CONNECTION E VI
|j| 1-BEAM POST L FRONT VIEW SIDE VIEW
PoST 2 POST 1 1TEM @0 (2) %" X 9" BOL POST 1 EXISTING WOOD POSTS 3-8 SCT(14W)31-18
ITEM (G D) (3 %: WASHERS  ~oNNECTION DETAIL B CONTROLLED RELEASE TERMINAL (CRT) File: soriawsiie o oN 00T [oikm [omve Jokect
CONNECTION DETAIL A ITEM @ 2 %" NuT © TxDOT: APRIL 2018 CONT[secT|  JoB [ Hichwar
IMPACT HEAD (POST 1 & POST 2 NOTE: THIS STANDARD 1S A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6375(93 | 001 | US277,ETC.
SKT END TERMINAL RETROF ITED TO THE MSKT MASH COMPLIANT TERMINAL, bIsT CouNTY SHEET oL
IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. 22 VARIOUS
22 1ous




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 1TS USE.

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

DISCLAIMER:
T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewals (2021)\STANDARDS (2021)\Rogdwoy Stanoards-2021\SGT\sgt153120. ot

DATE: 172872021

FILE:

I 50° -0" GENERAL NOTES
END OF ¥ NOTE: GUARDRALL PANELS 2 & 3 (ITEM C1 MAY BE SUBSTITUTED  NOTE: TMERE ARE NO SUBSTITUTE CUARDRAIL 1. FOR SPECIEIC INORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF
ANEL USTRY, INC. AT 1(267) 644-9510.
LENGTH OF NEED - WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) T e eme ST AG s SEIC INDUSTRY, INC. 41
L1 25° -0" PANEL 4
2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER'S
D FANEL 2 FANELS MODIFIED o F SGET END TERMINAL, ~PRODUCT DESCRIPTION ASSEMBLY MANUAL. }
W e & -3n . 6 -3~ & -3n . 6 -3~ & -3- 3. MANUEACTURER WiLL APPLY HIGH INTENSITY REFLECTIVE SHEETING: ~OBJECT MARKER"
3 12" 6-3 6-3 6°-3 6'-3 6'-3 6'-3 10 THE FACE PLATE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.
‘ ‘ POST 2 POST 1 THE OBIECT MARKER SHALL CONFORM 76  THE STANDARDS AEGUISED IN TEXAZ MUTCD.
GR PANEL | GR PANEL cR pangL | TIELDSIDE FACE i . 4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
ﬁ ) ﬁ H ﬁ L 8 € OF +/- ONE INCH.
_ . "_ ; L : [ . A 5. [OR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
\® PLAN VIEW BEGIN—_  POST 3 GH -
* % NOTE: LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
COMPOSITE BLOCKOUTS, (ITEM £ MAY BE @GR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
. NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 PoST 7. POSTS SHALL NOT BE SET IN CONCRETE.
NOTE: _ TRAFFIC-SIDE VIEW 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
BEGIN STANDARD 31 WBGF BOST' gFESET DISTANCE THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
- PQST 3 10 POST 2 = 8"
TRAFFIC FLOW P21 3 T3 RS2 § - 2- [cRaBBER 9. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTES ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
o Bk e e BoLTS LAP GUARDRAIL SPLICES IN GRABBER TEETH LOCKED ONTO FRONT 10. A COPOSITE MATERIAL BLOCKOUT THAT MEETS DNS-7210 REQUIREMENTS WAY BE
YIELDING POST HARDNARE g DIRECTION Ol 1C FLow OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
(17 %"x 10 GR BOLT WITH %" GR HEX NUTS O BOLTS TN prli0%8, WATERIAL FRODUCER L1ST MELI"FOR QERTIFYED PRODUCERS.
WITH %" GR HEX NUT @D @~ [REAR THO HOLES POST(Y) 11 THE ENTIRE SYSTEM NUST BE INSTALLED IN A STRALGHT LINE NITHOUT ANY CURVE.
IMPACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
| CH3 ®.0 HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
s S 7 B = e = ©FF 18 1TEM[OTY MAIN SYSTEM COMPONENTS ITEM 8
= = 5 } 5 = = i — ] A 1 | SGET IMPACT HEAD SIHIA
32" BCT B | 1 | MODIFIED GUARDRAIL PANEL 12° -6~ 12GA | 126SPZGP
YIELDING@\ POST casLe @ . B B B2 | 1 | MODIFIED GUARDRAIL PANEL 9'-4 Y,* 12GA GP94
HEIGHT ®/ “ %" X 3" GRS LAG SCREWS
i ) . B € | 2 | STANDARD GUARDRAIL PANEL 12°-6" _ 12GA | GP126
o %4 D 1  TANDARI JARDRA PAl ‘-0" 12GA P.
[ Vy- Y [ \ \FINISHED [ \ | \®smu'r o (N P e Bt ot B s orzs
| 2 20- | | | V' eremge | LiBEARING ALTERNATIVE ITEMS| 7 | MODIFIED YIELDING 1-BEAM POST W6x8. YPGMOD
| :éf'gg"ﬁ."-- POST | | | |\ rde | PLATE F | 6 | COMPOSITE BLOCKOUT 6~ X 8~ X 14~ CB08
I DEPTH [ [ I [ STRUT | I NOTE: %% G | 6 | NOOD BLOCKOUT 6- X 8~ X 14~ WB08
/| [P 8-2) /! /| /|l || [naroware [— =, (2918, D SEE PLAN VIEW H_| 1 [ STRUT 3* X 3" X 80" x V4" A36 ANGLE STREO
g g g g g I I I | 1 | FOUNDATION TUBE 6° X 8- X 72° x ¥~ FNDTG
7 | J | 1 | WOOD BREAKAWAY POST 5 Yo" x 7 /3" x 50" WBRKS0
POST POST 8 POST 6 POST 5 POST 4 POST 3 POST 2 | K | 1T | WOOD STRIKE BLOCK WSBLK14
Va" A36 BENT PLATE SPLT8
NOTE: AT STRUT POST | L 1 [ STRIKE PLATE Y,
ITEM ) (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL ELEVATION VIEW M_| 1 [REINFORCEMENT PLATE 12 GA. GR55 REPLT17
POST WITH FOUR '/2" YIELDING HOLES, TWO HOLES PER FLANGE. i N 1 | GUARDRAIL GRABBER 2 '2" X 2 2" X 16 /2" GGR17
POST 1 O | | | BEARING PLATE 8" X 8 %" X %" A36 BPLTB
TRAFFIC SIDE VIEW P 1 [ PIPE SLEEVE 4 4" X 2 %" 0.D. (2 %" 1.D.)|PSLV4
ST X T X 50" Q | 1 | BCT CABLE ¥~ X 81" LENGTH CBL81
2 2 w‘l "‘m
G X8 X 14 WeXS.s I-BEAM POST WooD STRIKE BLOCK (DW00D BREAKAWAY FOST NG BOLTS TN P S RTIT aoul;fn HDG 12GRBLT
POSIT| K WYl H . TRIKE PLAT L
COMPOSITE BLOCKOUT ~ WITH YEILDING HOL 17 STRIKE PLATE GYARDRAIL ) REAR THO HOLES) Mg'}l[[lﬁ" RE;‘B}?EME"T D | 7 |%" X 10" GUARDRAIL BOLT 307A HDG 10GRBL T
ITEM® ©1TEM T@;EZ\I;ESEI;VEYSE‘E”Enﬁ N - ( © |33 [%" %1 Yo" GR SPLICE BOLTS 307A HDG 1GRBLT
" fraiy GUARDRAIL| | O | 3 [%" FLAT WASHER F436 A325 HDG 58FW436
24 4 SEE (GENERAL NOTE 3) WeATT HEAD el LOCK WASHER HDG 58LW
_ @1 %" X 10" GR BOLT BEARING @ @BCT CABLE 7|39 [%" GUARDRAIL HEX NUT HDG 58HN563
(1 %" GR NUT — BLATE PIPE SLEEVE G | 2 |2" X 2" STRUT BOLT A325 HDG 2BLT
s ] BEARING @7 ~®sTRUT i : IPE SLEEVE || n | 6 [2" X 1 Va~ PLATE BOLT A325 HDG 125BLT
RAIL 2) Yo 2= _f I Yow Vo i [16 [/2" FLAT WASHER F436 A325 HDG 12FWF436
HE|GRT YEILDING HoLE || @ zae D) X 1Mo Srr@ R I | & |77 LOCK WASHER HOG ]
720 | Ly 5 x 0" GR BoLT TUBE. HE IGHT I ‘ 11211 /2" FLAT WASHER K | 8 [/2" HEX NUT A563 HDG 12HN563
POST 4 1 . ABOVE GROUND |/‘-' THICKNESS | (6]) 2" LOCK WASHER 1 4 [%" x 3" HEX LAG SCREW GR5 HDG 38LS
LENGTH (2) %" FLAT WASHER | YElLDING B
FINLSHED I 141 %" LOCK WASHER ny X 6k) %" HEX NUT m | 4 |%" FLAT WASHER F436 A325 HDG 38FWB44
40~ Il |10 %" GR NUT Tee |10 N | 2 [1° FLAT WASHER F436 A325 HDG 1FWF436
DP&SI'L [ | LENGTH EMUBBEED I NOTE: TWO FLAT WASHERS @ | 2 |[1° HEX NUT A563DH HDG 1HNS63
| I I'BePTH POST 2 PER BOLT B ONE EACH D | 1 [18° TO 24~ LONG ZIP TIE RATED 175-200LB ZPT18
I [ FOUNDATION TUBE | TRUT T SIDE OF PANEL. Q | 1 [1%" X 4 SCH-40 PVC PIPE PSPCRA
| — L 67 x 8" x 72° @/ r | 1 [RFID CHIP RATED MIL-STD-810F RFID810F
%  THICKNESS ‘ | S | 1 | IMPACT HEAD REFLECTIVE SHEETING RS30M
|| SIDE VIEW
SIDE VIEW POST 1 RE [INFORCEMENT PLATE *, Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER Division
I Texas Department of Transportation Standard
SRS crvsn, nontzoviaL Fuane sprrox 5-t0y % S0 seeroscu Grioing SPIG INDUSTRY, LLC
STANDARD OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
== el SGET - TL-3 - MASH
el
2°-0"
| ¥ SGT (15)31-20
EDGE OF PAVEMENT z _0" max. APPROACH GRADING
BALL OFFSET €1Vs10H OR FLATTER) NOTE r©ug=sgﬂsswzo.nqn ON: TXDOT ‘\mm ‘nw:‘\/P [cxavp
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET “OPTION" SHOWN) : TXDOT: APRIL 2070 ot [sec] w0 WioHwaY
‘ ! THIS STANDARD [S A BASIC REPRESENTATION OF REVTSToN 6375 93] 001 | USZTT.ETC
THE SGET TERMINAL SYSTEM AND IS NOT INTENDED e o —
APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER’'S ASSEMBLY MANUAL. 22 VARI OLS -




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 1TS USE.

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

DISCLAIMER:
T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Stanoards-2021\absorbmiS. agn

DATE: 172872021

FILE:

SYSTEM SHOWN - ABSORB-M TL-3 TRAFFIC FLOW GENERAL NOTES
20" -11 ¥ |
EFFECTIVE LENGTH OF SYSTEM | A 1. FOR SPECIFIC INFORMATION REGARDING THE INSTALLATION AND TECHNICAL GUIDANCE,
g Y ¥ v w Y CONTACT: LINDSAY TRANSPORTATION SOLUTIONS (LTS) - BARRIER SYSTEMS, INC.
\g/ ] \g/ [] \g/ ] AT (707) 374-6800. 180 RIVER ROAD, RIO VISTA, CA 94571
0 |
© o) © © © © : H © © 2. THE ABSORB-M SYSTEM IS ONLY APPROVED FOR USE IN (TEMPORARY WORK ZONE! LOCATIONS.
A A A RGN UL T L AE
i caps A 3. THE ABSORB-M IS A WATER FILLED NON-REDIRECTIVE, GATING CRASH CUSHION THAT DOES
VRS PLAN VIEW NOT NEED TO BE ATTACHED TO A FOUNDATION AND CAN BE INSTALLED ON TOP OF CONCRETE,
MIDNOSE TRAFFIC FLOW ASPHALT, OR ANY SURFACE CAPABLE OF BEARING THE WEIGHT OF THE SYSTEM.
23'-8" 4, MAXIMUM PERMISSIBLE CROSS-SLOPE [S 8%.
MAXIMUM LENGTH OF SYSTEM WIDTH
24 5. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
REAR ELEMENT (3) MIDDLE ELEMENT (2) FRONT ELEMENT (1)
// 1 (LTEV 29 1M 21 LTEM 21 — 6. THE ABSORB-M SHOULD BE LOCATED APPROXIMATELY PARALLEL WITH THE BARRIER.
/ - I 151777 - U2 i Lo 7. THE USE OF THE ABSORB-M 1S RESTRICTED TO A BARRIER HEIGHT OF UP TO 42 INCHES.
—-
" / oo
42T MAX T 1o/~ - @H @ O @ @ @ HEICHT 8. DO NOT ADD WATER TO FRONT ELEMENT (TL-2 OR TL-3 UNITI.
A A = = —=r{ = i €
Lo\ —
T kel I B |
NOTE3 -
/ ELEVATION VIEW 00 ot oy waren 1o | SECTION 4-A
TRANSITION STRAP DR(‘H'EMPI#G FRONT ELEMENT
WITH FORKLIFT PORT (TYP) -2 OR TL-3 UNITS BILL OF MATERIALS (BOM) ABSORB-M TL-3 & TL-2 SYSTEMS aTy Q1Y
MECHANICAL ANCHORS NOTES :
TL-2 SYSTEM DOES NOT TENSION STRAPS (LTEM 5) ITEM # | PART NUMBER PART DESCRIPTION svrow | svETom
TRANSITION USE A MIDDLE ELEMENT SECURED WITH BOLTS AND
e 1) THREAD LOCKING COMPOUND. 1 BS1-1809036-00 | TRANSITION- (GALV) 1 1
SEE:  PRE-ASSEMBLED NOTE. | T2 BSI-1808002-00 | PRE-ASSEMBLED ABSORBING (ELEMENTS) 2 3
THE ABSORB-M 1S A NON-REDIRECTIVE, GATING, CRASH CUSHION 2 BS1-4004598 FILL CAPS 8 12
DESIGNED TO MEET THE LATEST TL-3 & TL-2 MASH REQUIREMENTS. M BS1-4004599 DRAIN PLUGS 2 3
s BS1-1809053-00 | TENSION STRAP- (GALV) 8 12
THE SYSTEM IS DESIGNED TO ACCOMMODATE A VARIETY OF F-SHAPE " . . 2
AND SINGLE SLOPE CONCRETE BARRIERS. CONTACT THE MANUFACTURER - B51-2001998 C-SCR FH 3/8-16 X 1 1/2 GRS PLT 8
FOR GUIDANCE REGARDING OTHER ALLOWABLE SHAPES. L7 BS1-2001999 C-SCR FH 3/8-16 X 1 GRS PLT 8 12
8 BSI1-1809035-00 | MIDNOSE- (GALV) 1 1
9 BSI-1808014-00 | NOSE PLATE 1 1
10 BS1-1809037-00 | TRANSITION STRAP (LEFT-HAND? - (GALV) 1 1
TEST LEVEL | N O | BTV | 1 BSI-1809038-00 | TRANSITION STRAP (RIGHT-HAND) - (GALV) 1 1
12 | BSI-1808005-00 | PIN ASSEMBLY 8 0
-2 2 14°- 7 %" |17- a” 13 BSI-2002001 ANC MECH 5/8-11X5 {GALV) 6 6
-3 3 20'- 11 %~| 23°- 8" 14| ABSORB-M INSTALLATION AND INSTRUCTIONS MANUAL 1 1
MEACN%'LIRCS“- ¥ COMPONENTS PRE-ASSEMBLED WITH ELEMENT ASSEMBLY
C(ITEM 13) >ple NOTE:
LITEM 12) CROSS SLOPES OF UP TO 8% (OR 1312 SLOPE) CAN BE ACCOMMODATED WITH
STANDARD HARDWARE SHOWN WITHIN THE [NSTRUCTIONS MANUAL. FOR SLOPES
WITH EXCESS OF 8% (OR 1:12) CONTACT, LINDSAY TRANSPORTATION SOLUTIONS.
=g,
% % APPLY DECAL % % NOTE: (PROVIDED BY OTHERS) —ab Design.
\ ENGINEER OR CONTRACTOR SHALL COORDINATE WITH A 7exas Department of Transportation |  Standard
THE MANUFACTURER FOR THE CORRECT DECAL PER
TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES. LINDSAY TRANSPORTATION SOLUTIONS
DEL INEAT [ON DECAL PLACEMENT GuIDE CRASH CUSHION
O IR ANNEN\N N s (MASH TL-3 & TL-2)
NOSE PLATE TEMPORARY - WORK ZONE
‘ A k NOTE: NOTE: _
APPLY A HIGH REFLECTIVE DECAL TO THE NOSE PLATE. THIS STANDARD 1S A BASIC REPRESENTATION OF ABSORB (M) -19
TRAFFIC FLOW TRAFFIC FLOW TRAFFIC FLOW DEL INEATION DECAL ORIENTATION IS SHOWN ON THE CONSTRUCTION THE ABSORB-M, IT IS NOT INTENDED TO REPLACE [FILe: absorbmio DN:TXDOT [CcKikM [OWivP  [cKe
LEFT-SIDE BOTH-SIDE RIGHT-SIDE PLAN SET AND SHALL BE IN ACCORDANCE WITH THE TEXAS MUTCD THE INSTALLATION INSTRUCTIONS MANUAL. ©1x00T:_JuLY 2018 conT[sEeT| _uos | wicwnaY
BARRIER BARRIER BARRIER FOR (TRAFFIC CONTROL DEVICES). DECALS ARE AVAILABLE FOR REVISTONS 637593 [ 001 [ us277,ETC.
TRAFFIC FLOW ON THE LEFT-SIDE, BOTH -SIDES AND RIGHT-SIDE. orsT CouTy SHEET Mo,
, SACRIFICIAL| 22 VARIOUS




No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

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

DISCLAIMER:
T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roaaowoy Standards-2021\neorti6.

DATE: 172872021

FILE:

GENERAL NOTES

— TRAFFIC
PLAN VIEW 1. For specific Information regording installotion and technical
guidance of the system, contact: Trinity Highway ot
28'- 3" Foundation Length 1(888)323-6374. 2525 N. Stemmons Freewoy, Dallas, TX 75207
1- 0" 26' - 3" System Length 19- 0" 2. For bi-directional traffic, oppropriate tronsition ponels will

be required.

3. Detalls of components for the HEART ond backups and reinforcing

+£3-0"
Oufaide\ details will be shown on the monufacturer’s shop drowings
é‘ furnished to the Engineer.
2
e " . ° o 2la 4. Concrete shall be class "S" with o minimum compressive strength
&~ || || || 22 || -||— i" B of 4,000 p.s. i.
' ]
= N L] — .. . %o
% - Y ° °° =" 5. If the cross-slope varies more thon 2% over the length of the
o system, the concrete pod will require levelling. Maximum
3 permissible cross-slope is 8%.
NOTE SYSTEM SHONN 1S HEART (TL-3) 6. The installation area should be free from curbs, elevated objects,
BACKUP SUPPORT SHOWN IS THE STEEL POST WITH UNI-DIRECTIONAL TRAFFIC o depressions.
PTION. THE HEART SYST Y T
3!TIIIO:ECTAEGUEAR cgogsEgEmng gg!:EﬁSEDHERS' 7. The HEART system should be opproximotely porallel with the borrier
PARAPETS AND CONCRETE TRAFFIC BARRIERS. or ¢ of merging borriers.

ELEVATION VIEW
Diaphragm Diaphragm Diaphragm Diaphrogm Diophragm

. — TRAFFIC
@ Diophrogms @fhru@
Bockup Support A are ldentical
Structure (See note \
1)

and table below)

A

L,
WITTrrT\aTr T i i N ] ] T 117 =

® Dia. Anchors (Typ) L ..
(4) Side Tensioninql A‘J Base Assembly 5(‘59. Anchor System ot t2) Front Tensioning
Cables Cables

—
-0

= ]
Ny R . S

N8 -2

[zl

1°- 10"
(4) Side Tensionin -
covles O\ | picpnron| [ 4T HOPE Poner HEART (NARROW) SYSTEM BACKUP_SUPPORT OPT IONS
K TEST SYSTEM PAD Steel Post Bockup (Shown)
. LEVEL LENGTH LENGTH Rectongular Concrete Bockup (18" Wigth Mox.)
=\_ b < TL-2 13- 9% [15°- 9 ypn Concrete Barrier (CTB) Bockup
™ 3 ¢ Single Slope Concrete Barrier (SSCB)
4 é/‘“ -3 26'- 3" | 28'- 3*
jase
Assemb |
: ‘ 0 |28-9 | 50- o TRANSITION OPTIONS
e || B THE HEART SYSTEM IS APPROVED FOR USE AT
o . W BI-DIRECTIONAL SITES, ADDITIONAL HARDWARE IS
- CONCRETE PAD LENGTH ON THE HEART SYSTEM REQUIRED. (SEE MANUFACTURER’S PRODUCT MANUAL) . i
DEPENDS ON BACKUP TYPE. (MINIMUM LENGTH SHOWN) =t Do
I Texas Department of Transportation Standard
SECTION A-A BACKUP AND TRANSITION TYPES ARE SHOWN ELSEWHERE
ON THE PLANS. (I.E. ATTENUATOR LOCATION DETAILS TRINITY HIGCHWAY
FOUNDATION OPTIONS OR IN THE GENERAL NOTES)
ANCHOR SYSTEM CHART 6" Reinforced Concrete HEART HYBRID
on Concretes 8" Unreinforced Concrete ENERGY ABSORBING
10" Bolts used on bose rails, 8" Minimum Asphalt TERMINAL
7 %" Bolt d on b Iates.
/2 oIS Used on bose plates For asphalt overlays on concrete,
on Aspnotte contoct the monufacturer. HEART - ] 6
18" Bolts 7:::1 on bose rails FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS FILE: heartl6. dgn on:TXDOT_[eki KN [ow VP o ve
ond base plates. ({SEE MANUFACTURER’S PRODUCT MANUAL ) ©Tx00T: Warch 2010 o [sect]ws | oy
REVISION
wEviseD 06,2013 ) 5:[;5 93] C!:S)N:V I USNZHZEETTNE'
TOW MATNTENANCEL™ ™ &2 o I N
22 Lo




DISCLAIMER:

§ GENERAL NOTES
E, TYPICAL PLAN VIEW o
E: o 1. For specific information regarding Installotion ond technical
< Transition Plate(s) (Optional) . uidonce of the system, contact: Trinity Highway - Energy Absorption
1 required w/oi-sirectiono! MODEL B (Self Contoined Steel Backup!) oF 1180813236374, 70 W. Modison St. Sulte 2350, Chicager IL 60602
traffic flows only.
g? 2. The nose of the REACT 350 shall be clod with a plastic wraop with standard
+ I System Length 21°-2 ¥" | delineation odhered to the wrop ond sholl have o series of side marker
83 Anchor Locations reflectors on both sides of the unit. See site plan views for morker and
bg Anchor Locations Anchor Locations N plastic wrap color orientation.
OO0
: : 3. All steel components to be hot dipped golvonized except stokes, drive
8 o spikes, threaded bolts in backup unit, ond vedge fittings on cables.
2
25 & . 3-10 %" 4. The installation orea should be free from curbs, elevated objects, or
o = Lo’ - a depressions. 1f the REACT system is to spon expansion joints contact
E: 9| ~ the monufacturer.
3 2 j
=8 & : 5. The REACT system should be opproximately porallel with the borrier or
o § (XN NN X o ¢ of merging borriers. The moximum permissible cross-slope is 8%.
8 v Anchor Locat fons Anchor Locat lons rnanor o
s = nonor Locations 6. REACT 350 Il hos lominated panels in cyliners 1, 5, & 6.
E§ E Lominated Punels Box fBea';QEIArETC’;SIond:rS l4 &2
£ = or ype
EE 9 TYPICAL ELEVATION VIEW See Design Data Table
A
t -
3] g self contained Back-up MODEL B (Self Contained Steel Backup) Reflective DESIGN DATA TABLE FOR REACT 350 AND REACT 350 I1
T Nose Cover REACT 350 | REACT 350 | REACT 350 11 | REACT 350 (1
K] § Rigid Borrier TYPE 4-B - 6-B 6-C
3
- Test ~
FY ] § Leve! -2 -2 -3 -3
% Side Marker Side Marker Side Marker OVERALL
So z .« 0 o . i i] . et 15°-3 13°-9" 21" -3" 19° -5
EE g oo o9 ] . "
EE = > o v o [of o . -3
28 9 coe soo o
i‘:‘ T = 2 '. cee ° . . . FOUNDATION AND ANCHORAGE TABLE FOR REACT 350 AND REACT 350 11
[=]
c Zz|
N | N FOUNDATION TYPE THINIMOM ANCHORAGE
1 [y a
:ﬂ E Anchor Locations Anchor Locations Anchor Locatfons A | CONCRETE PAD OR ROADWAY 6" MP-3 WITH 7" STUDS [5.5" EMBEDMENT]
85 5 oY LENG TR REGOTRED TS T—<T——|
g 6~ CONCRETE | ANCHOR LENGTH REQUIRED IS 7° STUD
2% 8 B [AsPuaLT OVER CONCRETE PAVEMENT | & CONERETE | OO AT TH kARG
- C | ASPHALT OVER BASE 6" Alfse © | MP-3 wiTh 18" STUDS [16.5" EMBEDMENT]
»e 5 " " N
D | ASPHALT ONLY 8 MP-3 WITH 18" STUDS [16.5" EMBEDMENT]
gi g TYPICAL PLAN VIEW
x|
b i . .
Anch
Ez- 8l reor cyiinder attacned MODEL C (Concrete Bockup with Side Mount Anchors) Bose o Anchor . %o Hex Bolt
I P4 . 18" Studs Baose or Anchor o
§| to Rigid Borrier /_ Plate
5% 3 Top of Concrete
i - | /
+ th 19° -
gé Q Concrete Bockup System Leng 95 anchor Locations | T i /
28 g \ N Anchor_Locations = —L
e o - 6" Asphalt [ sy .
Te 9 LA N W 6" Min,
A 12" Min - e
== u 30" Th 36 3'-10 %" 6" Bose ! - 7
go o varies - ru " - a
3 g B CONCRETE PAVEMENT DETAIL
-
o _——Compacted
H s Material
Wl Anchcr'Locmy Anchor Locations Anchor LocaTTons / /
=]
[~] . .
3 R Box Beam in Cylinders 1 & 2
F Lomingted Ponels for React 350 Type 4 ASPHALT PAVEMENT DETAIL
8| TYP A AT See Design Data Table - -
E Side Mounted Coble ICAL ELEv ION VIEW 36" 0.D. Cylinder Cover 5 ;13?7;?1‘1
8 Anchor Plate MODEL C (Concrete Bockup with Side Mount Anchors) cetrecti I———I /— e e I§Tex|as Department of Transportation vision
'i Concrete Backup\ Ngseego%s 8" X 6" X ¥ TR I NI TY H l GH'AY
z |f— 6
§ r Side Marker Side Marker o Side Marker | D D on gecm igsgy”n$ers ‘11 : ﬁs ENERGY ABSORPT ION
&) or React ype
N { e 0 . . ] [.] ] . + (REACT 350 NARROW)
i \ \
2 : ﬁ y Cable Strops (REACT 350 11 NARROW)
2| o [ L] [ ] [ ] 4 -3 2"
~= 39" o, .
Sy = e 1" Dio. Hole -
§§ . . . . for Overpulling REACT (N) l 6
e (Cylinder 1 Only) FiLe: reoofnl6.dgn on: TXDOT o KN ows VP [oc vp
hy (©71xDOT February 1938 conr [seet] 108 | HIGHWAY
. 2080 REVISIONS 637593 001 | US277,ETC.
i Anchor Locations Anchor Locations Anchor Lacations w [REVISED 06,2013 (VP bIST COUNTY SHEET NO.
= REVISED 03,2016 (vP)
52 |L0' MA INTENANCE " 22 VARIOUS




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 1TS USE.

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

DISCLAIMER:
T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewols (2021)\STANDARDS (2021)\Roadwoy Stangords-2021\

DATE: 172872021

FILE:

GENERAL NOTES

FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.

(27'-27) SYSTEM LENGTH
2. SEE THE RECENT OUADGUARD ELITE M10 PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
(26° -3") EFFECTIVE LENGTH PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE
@DIAPHRAGMS—\ @r;un;n PANELSW @HlT INDICATOR NARROW 24" SYSTEM BEFORE INSTALLING THE OUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
1 OF 8

FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE MI10

IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
M10, THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF

THE BARRIER THAN THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO
BOTH QUADGUARD ELITE M10 AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.

48" 4. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED
CONCRETE PAD FOR PROPER IMPACT PERFORMANCE. THE CORRECT PANEL(S) TO USE WILL DEPEND ON THE

WIDTH DIRECTION OF TRAFFIC FLON AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE
M10 SYSTEM IS SHIELDING. SEE THE QUADGUARD ELITE M10 PRODUCT DESCRIPTION & ASSEMBLY
MANUAL FOR FURTHER DETAILS.

5. COMPONENTS FOR THE QUADGUARD ELITE (M1Q) BACKUP AND REINFORCING DETAILS ARE SHOWN
ON THE QUADGUARD ELITE M10 PRODUCT DESCRIPTION & ASSEMBLY MANUAL.

‘ PLAN VIEW (5)NOSE ASSEMBLY ‘ 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPg [4,000 PSI1 (P.C.) OR 8" MIN.

NOTE:
A TRANSITION MAY BE REQUIRED TO INSTALL THE OUADGUARD -
QUADGUARD ELITE M10 TO THE OBJECT BEING SHIELDED. EITE M10 24" WIDE (8 BAY! SYSTEM 1

3

D:j ‘HHHHHHH\HH\H\H\H '

N H rﬂ;

En

SYSTEMI- LI 1] wes l ME3 ME3 ME3 ME2
we ([ l=lflelf ]

®l4) ME3 CYLINDER ASSEMBLIES (REAR) ®l!) ME2 CYLINDER ASSEMBLIES ®l|) ME! CYLINDER ASSEMBLY (FRONT) /

NON REINFORCED 28MPo [4,000 PS[] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE
f CONCRETE PAD LENGTH (27°-0") i Y 50° -0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED
UNIDIRECTIONAL SYSTEM AGAlNST AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.

KEY 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
WES CYLINDER ASSEWBLIES | (G) | DIAPHRAGHS @OEN CYLINDER INSTALLED ‘ PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.

ME2 CYLINDER ASSEMBLIES |(7) | FENDER PANELS INSIDE OF NOSE BELT ASSENBLY(®) 8. THE [NSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
ME1 CYLINDER ASSEMBLY MONORAILS

QEN CYL INDER TYPE OF BACKUP
NOSE BELT ASSEMBLY HIT_INDICATOR

=
m
=<

(® sHomn wiTh
TENSION STRUT
BACKUP ASSEMBLY

I0TE:
IT INDICATOR WILL 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
AISE UPON [MPACT. BARRIER.

HIT INDICATOR 10. FOR THE TENSION STRUT BACKUP THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE
BARRIER WALL SHOULD NOT EXCEED 7- IN ANY CASE.

é % /WEl 11, TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD ELITE M10 SYSTEM. THE QUADGUARD
rﬂ m //&a:t\\ /j‘a}\\m ves ME2 [ ME2 [ ME2 \ ELITE M10 PRODUCT DESCRIPTION AND ASSEMBLY MANUAL INCLUDES SYSTEM WIDTH OF 24-.

NOTE:
PROVISION SHALL BE MADE FOR REAR FENDER SIDE
PANELS TO SLIDE REARWARD UPON IMPACT, 257 MIN.

@EBEO

v =1 o = ONLY THE 24" SYSTEM IS ALLONED TO BE INSTALLED ON TEXAS ROADWAYS.
25" ——(__T[eIIBAY B(__ [Io[IBAY 7(_ TIeIIBAY 60 [[e[IBAY 50 [Ie[IBAY 40 [[e]IBAY 30 [IelIBAY 2[ [eIIBAY I [ o ‘ 32- FOUNDATION & ANCHORING REOUIREMENTS
< ° — HEIGHT FOUNDATION TYPES: A, B, C, & D
SIDE FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
PANELS Sl FOUNDAT IONs 6~ MINIMWM DEPTH (P.C.C.)
= e o ANCHORAGE? 7" STUDS EMBEDDED 5 '2" - APPROVED ADHESIVE
RE[NFORCED CONCRETE FOUNDATION PAD \ FOUNDATION TYPE:B ASPHALT OVER P.C.C.
ELEVATION VIEW FINISHED GRADE FOUNDAT [ON: 3° MIN. (A.C.) OVER 3" MIN. P.C.C.)
LEFT SIDE ANCHORAGE3 18~ THREADED ROD EMBEDDED 16 'z~ - APPROVED ADHESIVE
36- FOUNDATION TYPEIC ASPHALT OVER SUBBASE
ANCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDAT 10N 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
BLOCK ANCHORAGE: 18" THREADED ROD EMBEDDED 16 'z~ - APPROVED ADHESIVE
RAI TE 10 FOR AR, TAT
CONCRETE /SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDATION TYPE:D ASPHALT ONLY
[SS—T. - SAFETY BARRIER A FOUNDAT IONs 8" MIN. (A.C.)
NOTES: ANCHORAGE? 18" THREADED ROD EMBEDDED 16 'z~ - APPROVED ADHESIVE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR SYSTEM TRANSITIONS TYPES KEY:
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. 1| | QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE  (A.C.)
COMPACTED SUBBASE (C.S.)
A MANUFACTURER*S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE 2 |OQUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONCRETE (P.C.C.)
?‘dﬁ"‘-ﬁﬁé‘é"oﬁLQIEK'{,'.',"AEQEh‘;u’,"ééah‘,‘ﬁég"raﬁ"d!‘?m;{‘T".‘o.'}‘ﬁtff'22 3 |OUAD-BEAM TO CONCRETE END SHOE NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
PROVIDED BY THE MANUFACTURER TO THE ENGINEER AND [NSTALLER. 4 | QUAD-BEAM TO THRIE-BEAM RAIL IF_THE UNIT [S ANCHORED TO ASPHALTIC CONCRETE, [T SHOULD BE RELOCATED TO
FRESH, UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH IMPACT TO ENSURE
5 | QUAD-BEAM TO W-BEAM RAIL y
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN > ADEQUATE FUTURE PERFORMANCE.
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. (3 TENSION STRUT BACKUP NOTE: IENgl?NFgRErjEMgsg:: m; gﬁLeszo IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
8" NON-RENFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, AR 0 ToRIE BEAM OR e .
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. B FoneE REQUINES I BEAM BOSTSS = Dean
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF IRMED I . Division
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). ALL POSTS W6X8.5/9 1-BEAMS (78" LONGI. Texas Department of Transportation
£ TRINITY HIGHWAY
THE OUADGUARD ELITE M10 8-BAY, 24~ WIDE - NARROW SYSTEM SOR! ON
TESTED TO MASH TEST LEVEL 3. ENERGY AB PT]|
::%Tﬁ:n THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR QUADGUARD ELITE M10
TL-3 MODEL # | OM10024E CYLINDER TYPES IN BAYS
THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL-3)
BAYS 8 TYPE-ME3 | TYPE-ME2 | TYPE-ME! | TYPE-OEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
DIAPHRAGNS o p s o , « AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE T
SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT
T 24 REAR FRONT NOSE (9) CONCRETE BACKUP DIRECTIONS OF TRAFFIC FLOW. QGEL I TE (M10) (N) -20
WIDTH FILEs qoelitemOnz0. dgn ON:TXDOT _ [CkikM [ oWaVP. [cxinc
NOTE: (©TxDOT: NOVEMBER 2020 cont [sect] w8 | HIGHwaY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISTONS 7 T 17, ETC.
QUADGUARD EL[TE M10 SYSTEM AND IS NOT INTENDED ‘gsf 9] CSSNT, ‘ USZSH;EE,N‘;;
TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. ILOW MAINTENANCE 22 VARIOUS -
22 o0




No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

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

DISCLAIMER:
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8" 8 24"
25, 6" | Profile Grage Line 6" Profile Grade Line 2. 6 Profile Grode |ine Genero! Notes
) (See Note 10) | (See Note 10)

1. All materiols ond construction sholl be in occordance
with Item 529, "Concrete Curb, Gutter, ond Combined
lz.. to a Curb and Gutter.”

| (See Note

permissin! I 2" to 4" ‘ 12' to 4" ZV'_L
ermissible © © __.I

2. Concrete shall be Closs A.

Construct ion —

3% B
{ — fo—=wi or C
Joint A L L4 T ° 3. Wnen reinforcing bars are used, they shall be No.4 unless
(See Note 12) — — — — T 3-
/_ Vot VT 3] otherwise shown. The use of synthetic fiber in Ileu of steel
Usual Pavement — 2 reinforcing is acceptoble, provided the fiber producer is on
ee the Deportment Producer List (MPL), maintained by TxDOT,
(See Note 12) TYPE | CURB AND GUTTER Construction Division.
TYPE | CURB (MONOLITHIC) TYPE I CURB - _U4. l.l'.l 4. Round exposed shorp edges with o rounding tool, to @
2- 4" HE IGHT 2" - 4" HEIGHT 2 HE IGH minimum radius of Yainch.
5. All existing curbs and driveways to be removed shall be
sowed or removed ot existing joints.
[ 24"
8" 6. Wnere concrete curb is ploced on existing concrete
. . 6~ 2| Profile Grade Line 6" " Profile Grade Line pavement, the povement sholl be drilled ond the
6" _ 2|, Profile Grade Line | TSee Note 10) 2 (SE'WQ,—' reinforcing bars grouted in ploce.
(See Note |
| 7. Exponsion ond contraction joints shall be constructed
I ZVz']: zl/z"_L to motch pavement joints in all curbs ond curb ond
2 F—eoq 5" or 5 ¥%" — o " . gutter odjacent to jointed concrete pavement. Where
5" or 5 %" 1 5" or 5% plocement of curb or curb ond gutter is not odjocent
‘ Uaual Puvemenf to concrete pavement, exponsion joints shall be
Bor B provided ot structures, curb returns ot streets, ond
(Sea Nu+a 12) :Bar c at locations directed by The Engineer.
Permissible —4 — L, B T ° T 8. Vertical and horizontal dowel baors ond transverse
Consfruchon ll/zT /21 2T reinforcing bors shall be placed at four feet C~C.
9. Dimension ‘T' shown is the thickness of concrete

(See Nofe 12)
pavement. Wnen curb is installed odjocent to flexible

T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contraoct Renewols (2021)\STANDARDS (2021)\Rooawoy Standarads-2021\cccql2.a

TYPE Il CURB TYPE ll CURB AND GUTTER povement dimension ‘T’ is 8" moximum.
TYPE 1 CURB (MONOLITHIC) 5 - 5 ¥~ HEIGHT 5" - 5 ¥~ HEIGHT
5" - 5 ¥~ HEIGHT 4 4 10. Usual profile grode line. Refer to typical sections
4 ond plan-profile sheets for exact locations.
24~ 11. One-half inch expansion joint material shall be provided
where curb or curb aond gutter is odjocent to sidewalk
8- 8" Profile Grode Line or riprap.
8" Profile Grade Line TSee Note
" " . - (See Note 10) 1" 7" £ ight= " 12. Wnen vertical permissible construction joints ore used
2 6 Fro(fs|elee r?;::el(;-)lm 2" 6" for curb height= 5" 7" " ?f:’rclé:l:brﬁ":iqhhss;:‘ resulting in @ longitudinal construction joint in the '
| ™ ™ for curb height= 5 7" | povement, the longitudinal povement steel shall be
placed in occordance with povement details shown
6"R . 3~ & elsewhere in the plans for longitudinal construction
to 4 3 > " - joints. Reinforcing steel for curb section shall then
o % 5" or 5 %" — e K 5" or 5 % conform to thot required for concrete curb.
Permissible / 5 L- Asphalt or 3.'] .
Construct ion Concrete Pavement Bor ©
Joint e — T . T
Permissible —— | _1—'/2T _l-'/zT "
Construction 12
TYPE 111 CURB (KEYED) (See”Rore 121 varies :
2" - 4" HEIGHT TYPE 1lo CURB TYPE lla CURB AND GUTTER
5" - 5 ¥~ HEIGHT 5" - 5 ¥a~ HEIGHT BAR C
o BAR B
6" 2| Profile Grade Line
| (See Note 10) and
shall be shown elsewhere in the
2, ]: plons,or os directed by the Engineer.
2 /2" Wide Exponsion . .
H A De
5" or 5 %" Joint Moterial Top of Curb 10'-0" Curb Transition (0" to 2“1, ﬁ' Dividion
rl " (See Curb Tronsition Note) I Texas Department of Transportation Standard
4 T
op of Povement T ’
- 0 Asphalt or use 2 layers of roofing felt op of Curb -
c':,enr:'f':l‘,ac'ﬁ':n—/ 5 Concrete Pavement 2 ea ~ Y x 24 to wrap bars and plug end _\' Chonge in cmcRETE CURB AND
Joint Smooth Dowels Height
YTOD of Pavement CURB AND GUT TER
T
TYPE IV CURB (KEYED) V,T]' CCCG-12
5" - 5 ¥4~ HEIGHT T
- " iy, - Frie: coogl2. dgn onTXDOT [k AN ow VP [oc ve
10 14 1% ©71xD0T: 1995 conr [seet] Jon | HIGHWAY
REVISIONS 637593 001 | US277,ETC.
EXPANSION JOINT DETAIL CURB TRANSITION posts e
Note: To be poid for os Highest Curb 2z VARIOUS

FILE:




No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

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

DISCLAIMER:

20°- 0" usual A ) a- ) 4y .
v | (Typ) 12 o 21
(10° - 0") Holf Section (Shown) | — 1R N
10" 30° | | 6" Dia. Bending Pin 13" 10 4] 13 "
| Connection Trough | Half Section H2 Bars 22 V" ' G 2
Trough for bolt [——m——m—m—mm—m——————_—— e —_—_——_————e —— | 21"
joint connection — p |
1'" PVC. Drain Pipe ul ~ «
V2 Bors (Hole thraough to drain siot) | $8)~HZ Bors t12)~v2 Bors (173~v1 Bors
Steel pipe V1 Bors (35) Bors (24} Bors (#4) Bars
esuires’tor N | REINFORCING STEEL DETAILS note: use 2* Dio. Benalng Pin,
S olnt connectlons [N \ (! TYPE 1 - BARRIER SEGMENT unless otherwise shown
2 F=—rF51 — 1 — — — ¢ 28"
g \ J\
1 |
H2 :aru—\\ | 0 ;fyz-l r;qn. Dia. irea
V1 Bors ee ipe required
T | for Connection Bolts
- °
~ I T 10"
___________ e i S —— _\_ i — _I 3 /z"
| | | \—HI Bors r
' 30" T 24" Long x 2" Deep | NOTE: CONCRETE ON BOTTOM HALF OF PLAN VIEW i -
{2) Required Drain Slots IS REMOVED IN ORDER TO SHON DETAILS 3 Eaual T 12"
paces .}
PLAN oV q
(TYPE 1) BARRIER SEGMENT o l L S~z Bors
(SYMMETRICAL ABOUT CENTER LINESI ‘ / 2" Cover

51eelnor Sch. 40 PVC, approx.

Vi B /4_ 7™ Trough for joint
ars connect ions
v B"“\ | 2" nom. dic. 1ifting pipes, B | 12" C-C Mox. Half Section v2 Bor —/ Gover

€

z

I

o

|

)

o

O

A

8

€

9

2

[

g

|

o

o

v

g

3 from each barrier end.

1

2| coiv, steel Pioes i | SECTION A-A SECTION B-B

] requirea for joint T T / I 1 -

Z connections - — - ]

E [ —— 4 GENERAL NOTES

14 ] ] Cl> __I\ 1. Low Profile Concrete Barrier (LPCB), is opproved for use

= FFF T ] |~ — in temporory work zone locations, where the posted speed

P - 20" is 45 mpn, or less.

|y ey ey e p—— =T

2 _:: / 2. Concrete shall be Class H for precost borrier

é with @ minimum compressive strength of 3,600 psi.

é H2 Bars —— '_Imlﬂm / | 3. Where used, rebor reinforcement shall be

e | | | | | | | | | | | | " Burs—l | Grade 60 ond conform to ASTM A615.

§| 4, Precast LPCB borrier length shall be 20 ft.

<l I 1 1 1 1 1 1

z| 5" 4" I/z 5" 5" 5" 6" 7" 12" 12 R

wl 5. All barrier edges shall have %" chamfer or a

& tooled rodius.

E FOR CONTRACTORS INFORMATION ONLY

‘g A ELEVATION B—I T 6. Joint connection hardwore shall be in accordance

(TYPE 1) RRIER T with Item 449, “Anchor Bolts.” ond is considered

F4 E BARRIER SEGMEN APPROX. QUANTITIES 20 FT. SECTION subsidiary.

u (SYMMETRICAL ABOUT CENTER LINES)

g CONCRETE cr 2.6 7. Steel pipe required for joint conmection bolts sholl be

P REINFORCING STEEL | LBS 330 galvonized in accordonce with [tem 445, Galvonizing. ”

5 TOTAL BARRIER WT. | LBS 11000 8. Welded wire reinforcement (WWR) may be used in Iieu

[ of conventional reinforcement for Type | borrier, and

E (WAR) GENERAL NOTES shol | meet the requirements shown.

2 " 1. Deformed Welded Wire Reinforcement shall conform

9 i {Typ) 1o ASTM Ad497, SHEET 1 OF 2

8 Iy . .

v PUAL — _-—t —— 2. Welded wire coge may be cut or bent, if necessary, " ® Design

H s EaaT ) ' o N but must be approved by the Engineer. ! 26 J . Division

. . 10 Ya" - Texas Department of Transportation tandard

g |3 0% | 13y, 12° Lop y 4 P P s

- (s —1. o 20" 2 3. Combinations of reinforcing steel ond WANR aore . " 4~ a-

g 2 l (Typ) permitted, as directed by the Engineer. The 1 %a" dia. x 26" rods I I Low PROF ILE

Z sl/“l L\ dimensions from the end of the borrier section Min., 4" threads

~ o to the first wi hal | not .

E T U | o the first wire sholl not exceed 3 @Y _/ CONCRETE BARRIER

" Hex Nut Grode 5

z | zl'—| 21 REQUIRED (WAR) WIRE DESICN PRECAST BARRIER

Z - [ZE A

z SECTION A-A SECTION B-B 8 ~ ID31) Horizontal Wires (Equally spaced) Flot Hordened ‘ ‘ (TYPE 1)
a0 _—— - 10 ~ (D20) Horizontal Wires (Equally spaced) Wosher ' [ 1
§§ 29 ~ fnzm vertical.lﬁrea (Spoced os shown (2) CONNECTION BOLTS PLATE WASHER L CB' 3
EE in Elevation View! (2) Plaote Wosher ASTM A36 5" x 10° x %" Fie: Ipobl3.dan on TXDOT_[oxe AN [owe VP [cx
S 5% x 10" x 378" ©]1xD0T_December 2010 cont [sect|  ws | wioway
o WELDED WIRE REINFORCEMENT (WWR)- OPTIONAL REINFORCING Note: Rods, Hex nuts ond Woshers REVISIONS 637593 001 | us2i7,ETC.
g shal | be Galvanized. prees oty SHEET o,

w .
ag 22 VARIOUS




No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

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

DISCLAIMER:

20°- 0"
5°- 0" 7 ot 24" Spocing C-C Approx. 23 2" 28"
1 %" Dia. Stee! Anchoring Pi I'—'I
orain Hole—l %" Dio. Steel Anchoring Pipes
_______ LT N =
] TRE Ll ]
e T o Il .| 14 %" 2
ol s H + :I | J I nh ] (] (o] o] 9 | (] O I <
I [N ] N
T
I LN A\ ran |
o | 1 L= - _—_— — T — — N\ L o e ——— - \_ .
2 - ; \ “ . o f 26"
ol 30" to Droin Siot 2" nom. dia. 1ifting pipes, 2" nom. dia. lifting pipes,
Steel or Sch.40 PVC, opprox. Ej‘eeé_nrr' Sch.l:O Pvg; gglzrgx.
= lgentical to LPCB (Type 1) 2'- 0" from o ar - rom (Type rier
7| ype 2) borrier
4 ena. (See Generda Note 6) PLAN end. (See General Note 6) APPROACH VIEW
[=]
§ s o (TYPE 2) END TERMINAL
[ V1 Bors
E TYPE 2 - NOTES
H1 Bors
€ V1 Bors V3 . . fe e .
o —_ va 1. Welded wire reinforcment (WWR) is "not" on option for
2 v2 Bars _1 Bor Bor B\::nsr Bvs v ve Type 2 Borrier.
or vo
S Bor Bar Bor vio Vil viz2 2. Type 2 Barrier shall be used 08 on end tregtment
§ ! : 1l 1 n 7 a - Bar Bor Bor ;"]3 ;‘!‘: for the Type 1 barrier segments, when opplicable.
= o — o — ] T — 3. The end treotment con be used without the anchor pins
2 | L | (o] \\\\ a . in locotions that con accommodate opproximotely 4 ft.
S 4 7 | |.2° Min. of lateral displocement of the end treotment.The use of
g _ 1 N 7 Cover non-pinned end treotment does not offect the performonce
~ 1 e —— or the deflection of the Low-Profile barrier system.
d e e T - | — -
| T i e i 4, The onchor pins are all the some length ond ore ta
H be driven flush with the top of the (Type 2) borrier
H surfoce.
[ LS DU S Sy s ne pawe e T T T T T P — T 1 o _— T o —1
2 5" 4 4747 57 57 5" 6" 7" 10 6y 127 2" 12° 12 12 12 12 12 12 12 12 12 V15 V16 5. The bends in the H3 and H1 bars ore slight, no
E Bor Bor formal bend is necessory.
g Note: 6. The Type 2 borrier segment must be |ifted from the
ELEVATION Anchoring pipes not reor first, to prevent crocking of sioped section.
E ISE'E‘RCIIEASR'I') shown in Elevation View
. 12, {TYPE 2) END TERMINAL 7. See LPCB sheet | for additional information.
H D! X
§ - . .
8 = 22, 13 4 " . R
& ﬂg 13 o= |10 I'—I [ % 10 % 3" Dia. USS Washer 26+
4 i _ | I A _A @\
s T + “ .
§ >E £ T r’en/l‘d g:r:,rpii | Ya" dio. x 26" rods |4 } } Ll
a = 21" e vi2 Bor V15 Bor | Var dio. Min, 4" threads— |
w V3-vi4 Bors € n-,p,_\ Section A-A @ 1 Ve
g (61~V2 Bors ? 2 e 30" (Head of Anchoring Pin) Hex Nut Grode S5
w -_— 2 )
a- " - Var
" L : P e e,
Zl [parmar|[x cina]v anes W 2% L J Washer ‘
[
§ ettt e T (2) CONNECTION BOLTS  PLATE WASHER
2 2 v13 Bor V16 Bor . 12} Plate Wosher ASTM A36 - x 10" B
el [vseaR 18y | 12Y 13 %" _— _ T Anchor Ping (.. \ore 3) 5" x 10" x 3/8" 5w 10m x %
= V6 BAR | 17 Y» 11 Y ASTM A36 Steel Note: Rods, Hex nuts ond Woshers
H V7 BAR 17 10 Va \ ) Y shall be Galvonized.
M V8 BAR [ 16 % 9 '_ n Y N
5 2%
g [vosa [15} B (5)~V1 Bors (4)~H2 Bors
o by ! (351 Bors — FOR CONTRACTORS [NFORMAT[ON ONLY SHEET 2 OF 2
13 6
8 REINFORCING STEEL DETAILS V14 Bor (TYPE 2) - Design
vision
'§ TYPE 2 - END TERMINAL Note: All V Bors ore (=d) APPROX. QUANTITIES 20 FT. SECTION ITeXas Department of Transportation Standard
Y 1.
= Note: Use 2" Dia. Bending Pin, CONCRETE ¢ 65
£ unless otherwise shown REINFORCING STEEL | LBS| 240 PR
z | 16°- 4" |
E [ RS X TOTAL BARRIER WT. | LBS 7000 CONCRE TE BARR l ER
> I Approx. bending point |
z ! — PRECAST BARRIER
; (#5) Bor (TYPE z’
0
sl | 19°- 8" | LPCB-13
é;‘ | a'- 10" | FILE:  Ipcbl3.dgn onTXDOT [k AN ow VP [o
Ry [ Approx. bending point | (© X007 December 2010 oot [seet]  wm | wioway
. N 4 1 REVISIONS 637593 001 | US277,ETC.
@il Note: Bends on HI ond H3 bors are siight t4)~H1 _Bors o Py P
=3 ond do not require formal bends. ("5) Bar 22 VARIOUS




The use of this stondord is governed by the -Texas Engineering Practice Act™. No worronty of ony kind is made by TxDOT for ony purpose whatsosver.
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FILE:

.0 & 1°
. i Precast Barrier (30°- 07 t 17) N - 2- Dlo. Benalng sore 1o sages anot
In (Typ) rrier sages s
(84)S1 Bor (#4) S1 Bors (2) w/Type X Joint Connection, - |__./F vl 9
wiyoe ¥ laten _ S1 Bors required with WHR reinforcement option. /—'a::.”s"g.::’;n'zwm :v:ogl.% m:ri-:‘nfcr
onnec "~
e I 7 / Scn. 40 PVC. (See
| s3 Bors General Note 71
= (2a)
$3 Bors .
=
& i - P
- i
s:";, N o
lor L] Y
o ? 5
% "r, | - T
.r, <% . N
n I,
%, | cover | = ’ |1%"cov. Y
A N tas)
I I n Bors—— I 1 *
. 17 ACP
(s5) R Bors <
1Typ! 2% | [2%] 13 5" 4 Spoces ® 9° + 3°- 0" 12- 127
Eng View = 5'— o T o . cea . T Mox. Spocing
0 ‘- 0%, Typicol at each end of precast , with Type X 20 Spoces at 12- = 20" . .
Precost Borrier Joint connection. See Sheet 2 of 2 for deto X . T A e L O e e Condutt Trough
See sheet 2 of 3 for (Requireal Two Droinoge Siots b terol support these (See Note General 9)
Joint connection Type X . 36" Long x 3"Deep, beginning mensions justa
Reinforcement for Precast (CSB) ¢ - o- from eoan ena of the | . accordingly.
o .o :
Concrete Sofety Barrier (Type 1) 30'- 0" borrier segment. " | - Concrete Sofety Borrier
Shawing relnforcament for Jolnt Type X N - % Wnen 17 ACP Is "not" used as Ioteral support for
10 Y = 12 %" - | permonent barrier plocement. A permissible method
I - I of attaining the equivolent lateral support moy be
3oy o | e | k1 | used, See CSB(6) sheet.
| n n N :
T —_— 100 | —_— 10 e GENERAL NOTES
»5 Reinforging Bor _/ | / R 1. Concrete sholl be Closs H wi+h o minimm
Grooe €0 (3°-87 1gt) X X 10 compressive strength of 3,600 pai.
“— Connection Piate 1 Y2~ Sta Pipe “\— Connection Piate | Y4~ Sta Pipe s1 B 2 we 1t
DEFORVED BAR ANCHOR DETAILS 1 Bor . Wnere used, rebor reinforcement shall be
Two_(2) Bors osseno! UPPER CONNECTION PIPE DETAILS LORER CONNECTION PIPE DETAILS rr—— Grade 60 ond conform +o ASTM AG15.
'wo per . .
Eignt (8) raeu ed per Joint. y Oone (11 St pe required per Upper Assembly. One (1) Stee! Plpe required per Lower Assemdly. tJoint Type X) 3. Precast borrier length enall De 30 ft. uniess
12) requireo per Joint. Two (2) required per Joint. otherwise specified on the plans.
Lover Connection Pipe- Connection Piate (Typ) Precost Borrler Langth (30°- 0% 4. All precast barrier edges sholl hove o ¥ = chomfer
z ea #5 Deformed or tooled rodius.
Upper Assambly lTyul-\ Bor Ancnors (Typ) 4"
} { 5. All concrete, reinforcement, joint connection
. systems, grout etc. 0s shown, ore considered
) as part of the borrier poyment.
i 6. All steel assemdblies for joint shall be galvanized
B Upper Leove-out ofter fabricotion in occordonge with [tem 445,
1 N ™ "Galvonizing. "
B
g N o 7. Regardliess of the method of handling, borrier
] 1ifting points shol | be opprox. 7.5 feet from
L - N—1 '/.' 510 Steet o the ends of the barrier. L1fting devices and
1 96' Diom Hole Pipe attochments to borrier sections shall be approved
xdxdlp t-smhm- by the Engineer.
1
Lower Assembly (Typ) Lm,"“u Rod (w/ 2 Plot 8. Surfoce finishing ond grouting (where required)
Agj Borrier Segnen _U Bashers.® gdm:"z"'g': —PL TE DINENSIONS BELDING DETAILS 3hall be two parts sond one part cement with
jocent rler ts Pipe (Typ) enough woter to moke the mixture plostic.
uaur Cnm-chnn Pipe CONNECTION PLATE DETAILS Grouting snall be done in 0 manner that will
(ne Uy Plote required per ossure o smooth surfoce. Surfoce finishing
"E red per .Inlm. AII uul shall be considered subsidiary to the vorious
L) 3 ‘” L “".‘l'"lu u""‘ fHHn?I fur ].Tm Tyne X shall be galvonized bid items involved.
Borrier reinforcing ond Type X Joint Leove-Out b iGotfon In"docordonce wTHY 13em 445,
dimensions not shown for clority. 9. Conduit trough when required sholl be shown
elsewnere on the plans, or a8 directed by the
. ¥* 20 8- . . Engineer.
. Stee! Connection Plote
3" |_5__| 17 IMin 17 Min < . SHE_ET 1 OF 2
" Welded Wire Reinforcement o " v Conmection Fide —a Design
| ; (WWR) Option for Bors R ond S3 Phomh wasner =5 Deformea Division
a 2::::"’;*;:::" l!::’:e 2 Plote {Tye! Bar Anchors — ﬁ I Texas Department of Transportation Standard
=la
HE IWIR) Generol Notes C 1 FET
Bl ) o p——— CONCRETE SAFETY
1H T N 1. Deformed Weided Wire Reinforcement IWWR) sholl conform b e vol o
W -; g c2 4 +o ASTM Ad97. Mot (Tyo) CTioN heedaud Rod BARRIER (F-SHAPE)
N a% o 2. Welded wire coge may be cut or bent to accommodote the Type X COMNE BOLY ISMIRIC “
Mals 1 Joint comnection ona aroinoge slots, o5 airected by fhe . THREADED ROD II'IAII. TYPICAL WELDED ASSEMELY PRE(iﬁ;EBﬁRIER
= 3. All reinforcement sholl comply with Item 440, “Reinforcing Steel. " Two (2) Threaded Rods (Or Equivolent Four (4) [2 Uoper & 2 Lower]
o|3. GI. P T 3 3 Asserbl ies required per Joint.
=19 mw
a4, Ya~Min 4. Combinotions of reinfarcing steel ond WNR will be permitted, Fote oS e oo Join 5"' Hex Nuts) cse (1) - Io
Ig \,/_| Vs~ Max 0s directed by the Engineer. The dimension from the end of
the barrier section 10 the first wire shall not exceed 3°. % The connection hardwore shall not extend Beyona Weignt of one Precost 30 ft. Fie csbll0.dgn on: TXDOT_[ck: AN [ow BD [exve
- Rt S T AL SR T ;ESE: o‘mxr. ':W""" €.5 Tons (©Tx00T_Decenber 2010 o [seer] we | wioway
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The use of this stondord is governed by the -Texas Engineering Practice Act™. No worronty of ony kind is made by TxDOT for ony purpose whatsosver.
TxDOT ossumes no responsibility for the converaion of this stondord to other formots or for incorrect results or domoges resulting from its use.

DISCLAIMER:

2:44:14 PM

1/28/2021

DATE:

€ ; .
! Precost Borrier (30°- 0" % 1") B . (oyraction Sovity 2 ~% "
. = 2Y;" Dia. PVC Sleeve ~ %" DIA. x 25" Long rolled
9 Y " threoded bolt th plate
r_—l \\\ le Lona /_ wosher ond nut t:!l eoch end.
|
-— T 77 —] 4 7
NES |
Sl e
T Wi 77 O / J
:'_ | See Manufocturer’s shop drawings 1 %" PVC Sieeve
- for reinforcement detoils
24
END VIEW (CSB) OUICK-BOLT ELEVATION (CS8) OUCK-BOLT ELEVATION VIEW SHOWING JOINT COMNECTION
OUICK-BOLT POCKET LOCATIONS See Monufocturer’s shop drowing for odditionol detofls "OUICK-BOLT"
|[voint Connection (Type Q)]
Precost Borrier (30°- 0" % 1™)
92"
#4 Stirruptd)
™
i J
Z/ 3
=5 Rebor (5)
o
< === == =— —:\=::—_::—_:: ) s .
” /
‘7‘7 — Proprietory Joint Connections (CSB)
\ Two proprietory joint connections are
\ s Reser ) SR I T
connections types are:
o yigw M s e I R L L
— "
PRECAST (CSB) WITH J-J HOOKS = excionivaly spacified in e blons, prior
See Monufaclurer’s shop drowing for odditionol deloils w approvol for sole source use must be obtained.
24 Details of the connection companents ond borr ier
reinforcement for these systems, will be shown
24" on the Emufocfuror'l shop drowing(s) furnished
to the Engineer.
END VIEW

Il J-J HOOK CONNECTION

Connector

Plate \

|Joint Connection (Type J)| SHEET 2 OF 2

ﬁ * Design
Dlvls%m

- I Texas Department of Transportation Standard

10 %" BARRIER (F -SHAPE)

PRECAST BARRIER

L]
|
|

== CONCRETE SAFETY
|
|
|
|
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(TYPE 1)
2% 2°x ¥ \ -
2xz [ Rebar csB¢«11-10
Fie: csbl10.dgn on:TXDOT_[ck: AN ow BD [oc vp
VIEW FROM ABOVE ©Tx00T_Decenber 2010 con s we | o
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No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

ion of this stondord to other formots or for incorrect results or domoges resulting from its use.

ity for the convers

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

TxDOT ossumes no responsi

DISCLAIMER:

Borrier

(*4)S1 Bor
w/Type X Joint
Connect i

{*5) R Bors
(Typ)

End view
Precost Borrier

Schedule of reinforcement for

each 10 foot precast section.

BaR T5ize T ouaNTiTy ]
S [ 2

R3 17

R u5 8

Note:

Two SI Bors ore required with the
use of WWR reinforcement option.

The SI Bors moy need o slignt
modification to fit within the
WWR coge, os directed by the
Engineer.

L Precost Borrier (Type 4) (10°- 0" % 17)

{=4) S1 Bors (2) w/Type X Joint Connection, (s5)R Bors
S1 Bars required with WWR reinforcement option. [ 8
——— — —

All precost porrier

|
- | t=4151 Bors

{=4)S3 Bors
an

| edges sholl nove o ¥ -
chomfer or tooled rodius.

1%

LITring Siof | |
247 Long % 3" Deep

6 Spoces @ 6- = 3°- 0" |

t

6 Spaces @ 6° = 3°- 0°

Lifting Slot | 3'- 0" |

Lifting Slot

1 24" Long x 3" Deep 1 1

Reinforcement for (10 ft) Precost
Concrete Safety Borrier (Type 4)

2" Bending
Pin (Typ}

¢
I

: %l_ 1

S1 Bor

®#4 Bor (2)

$3 Bor

®4 Bor (17)

: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Controct Renewals (2021)\STANDARDS (2021)\Rogdwgy Standards-2021\csb810. a

DATE: 172872021

FILE:

T T g4
§> g2
P é;
o 58 b
-| &2

;:‘Eﬁ

alg

o3

D20 vertical (WMR)
Spocing shown above

Welded Wire Reinforcement
{WWR) Option for Bars R ond S3

(WR) General Nores

1. Deformed Welded Wire Reinforcement (WWR) shall conform
to ASTM A497,

2. Welded wire cage moy be cut or bent to occommodote the Type X
joint connection ona drainoge slots, 08 directed by the Engineer.

3. All reinforcement shall comply with Item 440, "Reinforcing Steel.”
4, Combinations of reinfarcing st ond WWR will be permitted,

0s directed by the Engineer. The dimension from the end of
the borrier section to the first wire sholl not exceed 3".

24" Long = 3° Deep

When 1 ACP s not used
for lateral support these
dimensions shall be adjusted

occordingly.

% Dio x 297 Long A325 or
equivalent threoded rnd. Plote
washer ond nut on eoch end. 7

Upper CanecT ion

Lower Connection

\—% Dio x 29" Long A325 or
equivolent fhnud.d rod. Plnf-
washer ond nut an

Top view showing
Joint Connection Type X

Joint Type x Connection Required witn (10 foot)
borrier length, See CSB(1), sheet | of 2 for
Joint Type X detalls.

Approximote Per L.F, Ouontities

Precast
Concrete CY. 0.108
Rebor LB. 14,8

For Controctor's informotion only
Welight of one Precast 10 ft. unit = Approx. 2 Tons

Conoult Trough

Concrete Sofety Borrier

1. Tne 10 foot barrier is

General Notes

appl lcations of short duration periods. The

(See GCeneral Note 7}

intended for mointenonce

10 foot

borrier is Iimited to use in temporory work zone

conditions not to exceed 2 calendor months, unless
approved in writing by the TxDOT engineer, noting
the duration and locotion of the barrier plocement

in the written approval.

30 ft. (Type 1) borrier ond 10 ft

(Type 4) barrier

sections sholl not be mixed in o single run of

borrier.

Borrier lengths other thon 10 f+. for (Type 4)

borrier are not ollowed.

Concrete shol| be Closs H, with 0 minimum compressive

strength of 3,600 psi.

Where used, rebor reinforcement shall be Grode 60

ana conform 1o ASTM AG15.

Only the Type X Joint connection system is to be used
with Type 4 borrier ond is considered subsidiory.
See CSB(1), Sheet 1 of 2, for (Type X} connection

detoils.

Condult trough moy be omitted, os shown elsewhere

or o3 directed by the Engineer.

NOTE:
REOUIRES A MINIMUM OF 100 LINEAR FEET.

SHORTER LENGTHS THAN THESE SHOULD BE
DISCUSSED WITH THE DESIGN DIVISION.

USAGE OF THE 10 FT (TYPE 4) CSB BARRIER

J ¢ Design
Division
I Texas Department of Transportation Standard

CONCRETE SAFETY
BARRIER (F -SHAPE)

PRECAST PBARRIER
(10 FOOT,

CsSBt6)-10

(TYPE 4
BARRIER SEGMENT)

Fie:  osb810. dgn on:TXDOT_[ck: AN ow BD

E:

(©TxDOT  December 2010 conr [seet] 108 |

HIGHWAY

REVISIONS 637593 001 | US277,ETC.

orsT CouNTY
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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 1TS USE.

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

DISCLAIMER:

30° -0 PRECAST CONCRETE BARRIER

[ el
2" | =11 Yo 21 SPACES AT 1°-2" = 24°-6" -1 Yt 2"
-
ol |
Leove-Out Blocks - Ena_Cover
End ‘ — U “w Leave-out blocks —— (Typ)
Cover | ‘ A
(Typ)
O
|
5 S S e e e e o e e e e e I O N (U e
9|
F
o
g
z ELEVATION VIEW - WWR CAGE tA? IN BARRJER A
y (REINFORCING STEEL CAGE B, Ul(®4), U2(®#4), & DB(#8) NOT SHOWN FOR CLARITY)
[N %" Cnomfer (Typ)
9
4 _
§ 30' -0" PRECAST CONCRETE BARRIER
9| Precast Borrier
) )'-0; 21 SPACES AT 1°-4" = 28'-0" 1°-0"
& LI Leove-Out Blocks Leave-Out Blocks LA P L
8 (Typ) o V! Typ)
4 A
g wR
[ o Cage (A)
| ~ = U
g =l _ ! _ | "
[=]
3 R = T=l= Ul (84) ploced
E :7£J [ O T N AN A AN SN EO I A AR U K RN AN RO AN R PN U My | o0s shown.
|
2 R
§ Coge (B) BD(-B)®® -
8 . o . |?
A Y TOE
o ELEVATION VIEW - WWR CAGE ¢(B) IN BARRIER > I -]
2 (REINFORCING STEEL CAGE A, U1(=4), U2(=4),& DB(=8) NOT SHOWN FOR CLARITY) Mo
| I -t
T o
8 WLeove-ouf blocks Leave-out blocksm 38 ! U ‘ i X E @
g’ 30° -0" PRECAST CONCRETE BARRIER I 7 M
1 . N ) - !
S Tyor uZ(sd)— ——Ul(24) Ul (s4)—~— —U2(24) (Typ) . Permissible
o ! ‘ . slab edge or
g A - Bridge slob | breakback edge
g or CRCP for phosed
construct ion.
5
g 1" -0 100" 1=
& Min
e 1°=1" Min
=]
3 ‘ VIEW A-A
o NOTE: THREADED RODS WITH NUTS AND WASHERS FOR
= ' ) X-BOLT CONNECTION NOT SHOWN FOR CLARITY.
E &l - T I 5, T ‘b‘m » T b]‘[,b‘; T T ” T o R = AT g
3| | Dy s . 7y s i 2 > i s 2 i 2 5 4" 57 N 2 2 |
o HP ® A - SHEET | OF 2
§ Tla & Exponsion Joint 12" Min ® Briage stl,gg :recghmﬂt;sl%ﬁrésmfwceﬂ ‘ . Design
£ P ~ ©.0" = 24' -0 veme P Division
,§ 23-0 4 Spaces ot 6-0 24'-0 £3°-0 I Texas Department of Transportation Standard
; ELATIOn iy SR MOS8 L W SR e wonic SN SLOnE CONCRETE
Z| { L H L Y)
& RRIER (PRECAST)
® X-BOLT CONNECTION
5 RESTRAINED
El  ®emea oo xe anchor bors plumb with o Type 111, Claaa ¢, D, E, or F onchor ndhaalva. (@ 08181 onchor bor nearest to @ slob expanslon joint, MASH TL-4
— 2| “. Anchor odnesive chosen must construction joint or end of structure moy be shifted
14 Nbo, of 26 kips. Submit s:gnod aond up to 12" longitudinally along center of borrier in order SSCB'P (XBI ) '20
~O sealed calculations or the monufacturers publlahed Iiteroture showing the proposed to sotisfy the minimum offset dimension.
5 adhesives anchor chlIHy to develop this load to the Engineer for opproval prior to use. FILEr secbpxb! 20. dgn ON: TxDOT_Jok:kM_[OW-TR _JoKe ool
7 o mcluumu the hole size, drilling and cleon out, must be in accordance @Proviﬂe stoinless steel for BD(#8) when bor is to ~ - T =
- with [tem 450, “Ra: | ing". remain embedded in finished bridge slab or CRCP. (© TxDOT: NOVEMBER 2020 cont [secr|  sos [ nrcrwar
REVISIONS
oo 637593 001 [us277,ETC.
- DIST COUNTY SHEET NO.
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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 1TS USE.

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

DISCLAIMER:

‘ 2+ -8"
1°-1 %" Adjocent precast barrler segments
% ! %" Horcened ’(A'ST?‘-:; Jfully threaded rod V." Hordened &1 Y2~ PVC pipe sleeve
@ Precost borriers ““' washer el wosher . (Sch 40)
| Va* PVC PIPE | i (ASTM F436)— F1554 Gr IOS)ﬁ (ASTM F436) . -
(SCH 40) | 2 | + | = E—
~
Ty = | o = el
A L washer /o x 4 x 4 (ASTM A36) B . = -
ToP SLEEVE ~ = - with 1" Dio hole centered. " =
= = -
16 % T R Al == S N Heavy hex nut (ASTM A563) . VIEW B-B
N e i P A B e
,,,,,7\,,;;;3\‘,,,,,,,, TOP THREADED ROD o~
1 2" PVC PIPE _ o == EAD
< - = 3'-6 %" Hardened
B {SCH 40) ‘ @ /f - }/ -~ < - f steel washer - PVC p:pg sleeve
f v %" Dia fully fhrended ra (ASTM F436)
g l \ ‘ ‘ [ E——— ‘ %" Hordened Bdio iy thr .
E BOTIOM SLEEVE | ASTM F436)— F1554 Gr 1031 =
9] f ‘ L ‘ | o~
3 .
@ SLEEVE DETAILS @1 2" PVC pipe (Sch 40— Joint connection “—Typical x R @
z | -out =
a | 11 %e 1923 %" | Diouee PL wosher /2 x 4 x 4 (ASTM A36) " Foce slde
S| b 1 th 1° Dia hole centered. =
g (Typ? (Typ) wi ! - B of borrier B
? PLAN VIEW Hedavy hex nut (ASTM A563) ~
S BOTTOM THREADED ROD T
2 o 4= av " Y- -3 % BOTTOV THREADED ROD O VIEW
5 | (] . THREADED ROD ASSEMBLY DETAILS A
v (Typ) ng;gf‘ém Showing hordware for one complete X-bolt connection. LEAVE-OUT BLOCK DETAILS
g ! /’4“ Chamfer (Typ) &1 ;" PVC pipe (Sch 40)— blocks— Installation of threoded rods must not extend beyond face of barrier.
3
S
g | CONSTRUCTION NOTES:
z At the Contractor’'s or Engineer’'s direction provide Iifting devices (lugs,
o ¢ Precast barrier loops, etc.) in the rafl. Locote 1ifting devices in rall so os to not exceed
S tensile strength of the concrete during lifting. Galvanize all permonent
o G.l V2" PVC - R steel 1ifting components.
A pipe (Sch 40) Chonfer oll exposed corners.
B Remove bors BD(=8) when borrier is removed. Cut bors ond grind flush
2 r\ L‘f—fﬁ to finished bridge slab or CRCP uniess directed otherwise by Engineer.
= - -l Test odhesive onchors in occordonce with Item 450.3.3, "Tests". Test 3
2 iL** | anchors per 100 onchors installed. Perform corrective measures to provide
2 © i adequate copacity if any of the tests do not meet the required test load.
3 N Repoir domage from testing as directed.
o "
= - MATERIAL NOTES:
. Golvonize all metal components of barrier system.
b — — = = Provide Class "S" concrete (f'c = 4,000 psi}. Provide Class "S" (HPC) if
|1 & . required elsewhere.
w Galvonize all reinforcing steel ond WWR if required or shown elsewhere.
N Provide stainless steel in accordonce with [tem 440.2.10., for BD(=8) when
- bor is to remain embedded in finished bridge slab or continuously reinforced
concrete povement (CRCP).
Provide Grode 60 reinforcing steel.
Provide deformed welded wire reinforcement (WWR) (ASTM A1064).
L Provide welded wire reinforcement (WWR) lops, where reauired, os fol lows:
Joint connection Uncooted or Qolvonized ~ D22.2 = 1°-7°
| Adjocent precast borrier segments GENERAL NOTES:
.n" - This borrier system hos been successfully evaluoted by full-scale crash
1°-0 107 | ELEVATION VIEW sy test to meet MASH TL-4 criteria. This barrier system had approximately
X-BOLT CONNECTION WITH 2 7 inches of dynomic deflection ond 1.5 inches of permonent deflection as

SECTION AT BARRIER JOI it contains ond redirects the TL-4 (single-unit truck) errant vehicle.
Averoge weight of one 30’ precaost borrier is 19,960 Lb.

Averoge weight of precast barrier is 665 plf.

FORMING & LEAVE-OUT BLOCK PLACEMENT DETAILS
REINFORCING STEEL AND THREADED RODS WITH NUTS
AND WASHERS NOT SHOWN FOR CLARITY. 7

Cover dimensions ore cleor dimensions, unless noted otherwise.
Reinfarcing bor dimensions shown ore out-ta-out of bar.

" %" 8"

SHEET Z OF 2

g ° Design

Division
I Texas Department of Transportation Standard

303"

SINGLE SLOPE CONCRETE
BARRIER (PRECAST)
X-BOLT CONNECTION
RESTRAINED
MASH TL-4

SSCB-P(xB1)-20

(3Provide stainiess steel for BD(=8) when bor is to
remain embedded in finished bridge slab or CRCP.

30 -6"
3-6"

10 s~

10 "

1°-8 Y4

1°-5 V4"

FILE: sscbpxb120. dgn DN: TXDOT_[CK: KM |DW: JTR _|CK: CGL
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DISCLAIMER:

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

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM 1TS USE.

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

T3 \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contract Renewals (2021)\STANDARDS (2021)\Roadwoy Stanoords-2021\sscopxb220. O

DATE: 172872021

FILE:

30’ -0 PRECAST CONCRETE BARRIER

[ Pl
2" | e Y 21 SPACES AT 1°-2" = 24°-6" 111 Yt 2"
- ‘ | | 1* End Cover
End ——Leave-Out Blocks Ay Leave-out blocks —— (Typ)
Cover ‘ | ‘ A
(Typ)
e K I O I e N U U R [ S
a" a an
A (Typ)
ELEVATION VIEW - WWR CAGE ¢A) IN BARRIER
(REINFORCING STEEL CAGE B, U1(®4), U2(#4), NOT SHOWN FOR CLARITY) 3%" Chomfer (Typ)
¢ Precost Borrier
30° -0" PRECAST CONCRETE BARRIER
1'-07 21 SPACES AT 1°-4" = 28'-0" 1°-0" u2is4
Tyo) (—fLeuve Out Blocks CAGE Leave-Out BlockaT Typ)
A ul (=4 WWR
o Coge (A)
"
F=r — = U1 ta4) ploced
L - el - os shown.
i - I S R S N e it e N BN B O T S .
Cage (BY
%
ELEVATION VIEW - WWR CAGE (B) IN BARRIER A
{REINFORCING STEEL CAGE A, U1(=4), U2{=4), NOT SHOWN FOR CLARITY) ¥
WLSOW-QM blocks Leave-out blocksm
30° -0" PRECAST CONCRETE BARRIER
- | [ 1
(Tyoi U284 — ——UI (34) Ul =4y~ —Uzi=4) (Typ) VIEW A-A
‘ A == NOTE: THREADED RODS WITH NUTS AND WASHERS FOR
L X-BOLT CONNECTION NOT SHOWN FOR CLARITY.
ELEVATION VIEW Ui®4) BARS PLACEMENT IN BARRIER SHEET 1 OF 2
(REINFORCING STEEL CAGE A & CAGE B NOT SHONN FOR CLARITY) A ! . — 5
g Design
Division
I Texas Department of Transportation Standard

SINGLE SLOPE CONCRETE
BARRIER (PRECAST)
X-BOLT CONNECT ION
UNRESTRAINED
MASH TL-4

SSCB-P(xB2)-20

FILE: sscbpxb220.dgn DN: TXDOT_[CK:KM_[DW:JTR _|CK: CoL
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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 1TS USE.

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

DISCLAIMER:

DATE: 1/28/2021

11 %" Adjacent precast barrier segments. 2'-8" T%5 Y%
(Typ)
: , |
- tprecast borriers— Bogordened | RSy & BT oo 0 | giorcened
] F1554 Gr 105}
(SCH 40) /: | ‘ (ASTM F436) ; N\ | (ASTM F436)
ToP SLEEVE PL washer /> x 4 x 4 (ASTM A36)
- with 1" Dia hole centered.
-6 %- B e
T — . J— Heavy hex nut (ASTM A563)
=% = _ - _ _— _ — —
c 1 2" PVC PIPE e = TOP THREADED ROD
of = T~ =
3 {SCH 40) / i ~ = - ) 6" . %" Hardened
S &ﬁ steel washer
N %" Hordened %" Dia fully threaded rod (ASTM F436)
2 mﬂw SLEEVE | Steel woshe thsTM A193 Gr BT
% [ ‘ L ‘ | (ASTM F436 ‘ F1554 Gr IOS)ﬁ |
H SLEEVE DETAILS @1 2" PVC pipe (Sch 40— Joint connection LTypu:(:n 10 8" (10 Y™
z ‘ V- o Yn |eave-out i
J " % 1.3 % | blocks 1-8 V"
? T (Typ (Typ) ' PL wosher '/2 x 4 x 4 (ASTM A36} (]
! PLAN VIEW with 1 Dia hole centered. n
3 Heavy hex nut (ASTM A5631 REIN:EOII.!%EI’E:} E( ,
g 8 4 a- L Yt 17-3 %" BOTTOM THREADED ROD CAGE (A}
(Typ) Typicol
7 e . leave-out THREADED ROD ASSEMBLY DETAILS
: - Yyn .
g 4" Chamfer (Typ) €1 2" PVC pipe (Sch 40)— blocks—, Showing hordwore for one complete X-bolt connection.
5 ‘ Installotion of threoded rods must not extend beyond foce of borrier.
3|
2
5 ¢ Precast barrier
g % % Py CONSTRUCT[ON NOTES:
2 pipe (Sch 40) R At the Contractor’'s or Engineer’s direction provide Iifting devices (lugs,
= loops, etc.) in the rail. Locate I1ifting devices in rail so os to not exceed
2 tensile strength of the concrete during Iifting. Galvanize all permanent
< . steel 1ifting comoonents.
2 Chomfer all exposed corners.
3 ©
5 K MATERIAL NOTES?
o L Galvanize all metal components of borrier system.
o) ~N Provide Class "S" concrete (f'c = 4,000 psi). Provide Class (HPC) TF
o & I required elsewhere.
3 4 Galvcmzo all reinforcing steel ond WNR if required or shown elsewhere.
gl . *
o v~ - . le Grode 60 reinforcing steel.
o w le deformed welded wire reinforcement (WWR) (ASTM A1064).
IS p Provide welded wire reinforcement (WWR) laps, where required, os follows:
x uncoated or golvonized ~ D22.2 = 1'-7"
c|
5|
3 GENERAL NOTES:
L This barrier system hos been successfully evaluoted by full-scale crash
. . test to meet MASH TL-4 criteria. This borrier system is designed to have
Joint connection approximately 33 inches of dynomic or permanent deflection as it contains
1 Adjacent precost borrier segments ond redirects the TL-4 (single-unit truck) erront venhicle. This borrier system
- . is gesigned to have opproximately 15 inches of dynamic or permonent deflection
-0 -0 | ELEVATION VIEW €1%" PYC pipe sieeve 0s it contains ond redirects the TL-3 (pickup truckl erront vehicle.
SECTION AT BARRIER JOINT X-BOLT CONNECTION WITH ° Average weight of one 30° precast barrier is 19,960 Lb.
FORMING & LEAVE-OUT BLOCK PLACEMENT DETAILS i Avero:e wei:hf of precast barrier is 665 pIf.
REINFORCING STEEL AND THREADED RODS WITH NUTS : —
AND WASHERS NOT SHOWN FOR CLARITY. B3 1&'3 - - Cover dimensions gre clear dimensions, unless noted otherwise.
wn Reinforcing bor dimensions shown ore out-to-out of bor.
| n % - VIEW B-B
:. SHEET Z OF 2
r r * Design
ﬁ Dlvls%m
€1 Y2" PVC pigg sleeve I Texas Department of Transportation Standard
(Sch )

o~ SINGLE SLOPE CONCRETE
BARRIER (PRECAST)

o
o~
° ° x| tes o X-BOLT CONNECTION
;, -. JIR ) o UNRESTRA INED
: i
. B of barrier B MASH TL-4
~ SSCB-P(xB2) -20
WELDED WIRE Top VIEW FILE: sscbpxb220. dgn DN: TxDOT_[ok: KM [DW: JTR _|CKe cOL
AVE -OUT TA (© TxDOT: NOVEMBER 2020 CONT[SECT| yoB |  HIGHWAY
e RE INFORCEMENT (WAR) LEAVE-OUT BLOCK DETAILS o 31893 | 001 | U2, ETC

FILE: T: \LRDDSTMNT\FY Z2021\MNT Contracts\MBGF REPAIR UPPER\MBGF UPPER

BARS U1 (m4) BARS UZ (=4) CAGE ¢B) D£ ioRuNTv SHEET NO.
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6% 3-9 ¥ _10'-0" Max Post spa® ) 10'-0" Max Post Spa ) 10-0" Max Post Spa ) ' Max_Post Spa ) 10-0" Max_Post Spa )
win ! ! ! \ \
End of rail
for paymment —| ‘ ~— ¢ Post ~— @ Post ~— ¢ Post ~— @ Post - ¢ Post ———~
‘ 10" Min 10" Min ¢ Exp joint or splice
End of Hss 1T {~— Face of abutment backwall »»——‘ f——J Soint as required
10" Min ‘ 10" Min : 10" Min ) 10" Min

omitted (use rail
caps). See "Rail

Cap Detail"

‘ -z Typ
726" Max y | | 0w ‘ 7-0" Max 7-0" Max
| | 0 | | | 7 |

@ Expansion joint or splice joint—= . (? ® G @ Expansion joint or splice joint I {

concentric curves(D) A | | | | | ) | |
— - d — ! T ol o |
I I A AR I J
If turn-downs, C
HSS ends n|
open
I I I I I
L L A | L | A
Sla F o N A w e s e s Ma R R A T B TP R
2l I I I I I
N =
Construction joint
4" Min or controlled joint
Limits of Abut o ey wen
Wingwall T | ] | ]
AT BENTS WITHOUT AT BENTS WITH
AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS
I-0 9y ROADWAY ELEVATION OF RAIL
. , . =— Nominal
4 & 2 Face of Rail 1 7 14
8 i i - 15 .
. . . PAZe 9 %
. L "R [ 1 (D portion of railing with turn-downs to be used or omitted as indicated on Bridge Layout.
Tis I & Dia Holes - s 5 1y 77 I
Sr gy _ > | | | f G (N i @ 10 min ~ 1-6" Max if turn-downs are omitted.
Exn " ' '
259 ] B - 7 "o - ¢ %6 @Mm of 2 posts required on wingwall.
279 Cut post B i Dia Holes
z N to fit HSS o L —— ¢ (D riss 3.500 x 0.216 (Rail Member)
& owl ~ (Typ) _
€0 (D rss 2375 x 0.154 (Rail Member)
g2 —
3827 r 3 =~ ¢ Post PL % @Oﬂe shop splice per panel is permitted (with minimum 85 percent penetration)
)l o Base PL 2 (ASTM A36) The weld may be square groove or single vee groove. Grind smooth.
s =Y (ASTM A36) 24 > 2 PL ¥ (ASTM A36)
E @At Contractor's option, adhesive anchors may be used. Adhesive anchors must be %' Dia
ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 5"
5 SECTION A-A WASHER PLATE DETAIL into slabs or culverts without curbs. See "Material Notes" for adhesive anchor requirements.
— ———————
I e
T ) Showing base plate detail. (8 4t contractor's option, adhesive anchors may be used. Adhesive anchors must be %' Dia
3] | & ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 7"
B MR Post PL % 1o -0 into wingwalls or culverts with curbs. See "Material Notes" for adhesive anchor requirements
ool .
i T x| (ASTM A36) —= L toming 10" 2+ [*— Nominal (9 cunverts without curbs for cast-in-place anchor bolts require a 10° Min slab thickness
& ° 100 r [+ Nominal Face of Rail Culverts with curbs for cast-in-place anchor bolts require a curb plus slab thickness of 10" Min
& 5 Face of Rail >y 5 . Adhesive anchors may be used with a 7" Min slab thickness or culverts with curbs.
E o 2w 5 - i L
[3 w ‘
3 . - ‘ 1% ‘
af 2y Base PL % (ASTM A36) 1%
& -
w Top of Slab 3 2
i 3 X ,
g Uk and/or Sidewalk . | & A Top of Slab
3 SN NS R S and/or Sidewalk
| 3 ia hex )
bolt (ASTM A307 o :
£ ] ‘ & i ane ol srage
,§ — % hardened steel - I e I Texas Department of Transportation Standard
< e — — washer (ASTM F436) S|§ - -
= S|9 - placed under SIE =
55 % 2 ] Ij | 2 eacn nex nut & I If 8
=7 € %' Dia formed B -2 (asTm A563) &
3 A ‘ Y N — PEDESTRIAN RAIL
=N head anchor bolts | N ]
B (ASTM 4307 Gr A) with | ) | | - T T !
o 7| one hardened steel Washer PL ¥ = .
R= washer (ASTM F436) (ASTM A36) | | = ¢ %' Dia hex head anchor bolt
3 placed under each 3 . r Y R , (ASTM A307 Gr A) with one hardened
~ o) hex nut (ASTM A563). " " steel washer (ASTM F436) placed
&8 under each hex nut (ASTM A563). TYPE PRII1
23 ON ABUTMENT WINGWALLS e ristd026-19.9n o TAR TAR
SH ON _BRIDGE SLAB OR CIP RETAINING WALLS ON CULVERTS WITH OR WITHOUT CURBS ©roor conr rcHwar
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J‘\ ¥ Dia Pin (Driving

(Typ) Fit) or welded lug

AT _SPLICES OR EXP JTS SECTION B-B
PIPE SPLICE DETAIL

PL #s
(ASTM A36) —

=— %" Dia
Drain Hole

RAIL CAP DETAIL
S

G %" Dia hex head anchor
bolt or threaded rod
(ASTM A307 Gr A) with

one hardened steel washer
(ASTM F436) placed under
each hex nut (ASTM A563)

" Min
Thrd Lgth

One additional hex nut
must be furnished and
tack welded for each S
threaded rod S8 =
| | oL
g
Tack :t
weld Flush or
Ye" Max

CAST-IN-PLACE & FORMED
HOLE ANCHOR BOLT OPTIONS

@HSS 3.500 x 0.216 (Rail Member)

@HSS 2.375 x 0.154 (Rail Member)

HSS 2.875 x 0.203 (Sleeve Member)

@HSS 1.900 x 0.145 (Sleeve Member)

CONSTRUCTION NOTES:

Panel lengths of railing must be attached to a minimum of three posts
except at abutment wingwalls

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

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

Face of rail and posts must be vertical transversely unless otherwise
approved. Posts must be perpendicular to adjacent roadway grade
Use Type VIII epoxy mortar under post base plates if gaps larger than
Y6 exist

For curved railing applications, fabricate the HSS rail to the radius
when the radius is 600' or less. Submil shop drawings for approval
when tubes are required to be fabricated to a radius. Shop drawings
must be submitted to the Engineer for approval

Round or chamfer all exposed edges of steel components %g" by
grinding prior to galvanizing.

MATERIAL NOTES:

Provide ASTM A500 Gr B, A1085 or A53 Gr B for all HSS

Galvanize all metal components of steel rail system. Apply additional
coatings when shown elsewhere on the plans. When plans require paint
over galvanizing, follow the requirements for painting galvanized steel in
Item 445, “Galvanizing" and when field painting, Item 446, “Field Cleaning
and Painting Steel". Sleeve members and anchor bolts must receive
galvanization prior to installation and only field paint after installation
unless directed otherwise by Engineer.

Anchor bolts must be %" Dia ASTM A307 Gr A with one hardened steel
washer (ASTM F436) placed under each hex nut or ASTM A307 Gr A threaded
rods with one tack welded hex nut each and with one hex nut with one
hardened steel washer (ASTM F436) each. Nuts must conform to ASTM A563
requirements

Optional adhesive anchorage system must be %' Dia ASTM A307 Gr A fully
threaded rods with one hex nut and one hardened steel washer (ASTM F436).
Nuts must conform to ASTM A563 requirements. Embed fully threaded rods
into slab, wingwalls, or culvert curbs using a Type III, Class C, D, E, or F
anchor adhesive. Anchor adhesive chosen must be able to achieve a nominal
bond strength in tension, Na, of a single anchor of 10 kips (edge distance
must be accounted for). Submit signed and sealed calculations or the
manufacturer's published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior to use
Anchor installation, including hole size, drilling, and clean oul, must be in
accordance with Item 450, “Railing”.

GENERAL NOTES:

Designed according to AASHTO LRFD Specifications.

Do not use this railing on bridges with expansion joints providing
more than 5" movement.

Rail anchorage details shown on this standard may require
modification for select structure types. See appropriate details
elsewhere in plans for these modifications.

For all rails, submit erection drawings showing section lengths,
splice locations, rail post spacing and anchor bolt setting for approval

Average weight of railing is 30 plf
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Concrete Parapet Panel Section Concrete Parapet Panel Section Concrete Parapet Panel Section

6 X 2-8 " 10'-0" Max Post 5/)3@ X 10'-0" Max Post Spa 10'-0" Max Post Spa 10'-0" Max Post Spa 10'-0" Max Post Spa ‘

min | ‘ 1 i ‘ f
End of rail ‘ |
for paymment —| ‘ —— ¢ Post ¢ Post ¢ Post —~— ¢ Post ¢ Post
End of HSS if @ N . 10" Min 10" Min
turn-downs are . ‘ Face of abutment backwall ‘ ‘ ’_—.‘ ‘
omitted (use rail ‘ . 10" Min 10" Min ¢ Intermediate

omtted {use el 10 : Typ i Gl Some 10" tin : 10 tin 10 in
Cap Detail” ‘ i 16" Max 10" Max 1-0" Max 10" Max 1-0" Max

60° ‘ | G Exp joint or
@ Expansion joint or splice joint (? @ & ——— ¢ Expansion joint or splice joint— splice joint as required
. : T~ . . . . . . |

concentric curves (D) |

_ I I
T - ol ol
! L I g

T T i T |
If turn-downs, / - ! ) 1 1 I 1 ; 1 ; ] J
HSS ends " | | 1 1 1 L
open I 1 1 1 I
. AN b o L
a I—I—I—l—l" | 1 on =
It ?: ‘ ‘ ~ == 1 e
NS T M TTTE T ARARYEARYIS ’ 3 L .. ] L L L e e )
% I L I Intermediate I I !
7 ‘ VS(#4) wall joint———" \— Remove forming material and
U(#4) at V(#4) at 2~R#4) — 3 20" g . . provide a clean working surface.
6" wax e & bax Draim PR A Install backer rod recessed 4
2~ Rza)~ | J from face of parapet. Place
(Typ) Bars VS(#4) Class 4 sealant against backer
3 rod and flush with parapet
me’tf‘%‘ Abut 3 Eq Spa face. Optionally, fill joint oo, il s
Wingwa OPTIONAL between parapet with concrete I I
- SIDE SLOT DRA[N extending 6" from deck
AT BENTS WITHOUT AT BENTS WITH
AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS
o ROADWAY ELEVATION OF RAIL
s 14 9 14
-
5.8 3% 4%
Soy {~— Nominal Face of Rail
SN .
By | @Pamon of railing with turn-downs to be used or omitted as indicated on Bridge Layout. —
| 1 ¢ %6
5 : T [ 7 ' f @ 10" min ~ 1-6" Max if turn-downs are omitted < bia Ho/es«(——‘ Base PL
3 N ‘ 0" ASTH A36,
£g cut postc . r-0 G in of 2 posts required on wingwall ~ [ /( )
J2ey % Post PL % ~ 1y 9" ¥ @Orw shop splice per panel is permitted (with minimum 85 percent penetration). 1
SEC \ ,
a § J (ASTM A36) The weld may be square groove or single vee groove. Grind smooth. o=
S | o] &
& — r @Prowde at all interior bents without slab expansion joints. n
5| Nominal
Face of Rail T = <I,
a Typ (®© Hss 3.500 x 0.216 (Rail Member) /- _
wl < -
& X @ ! S D riss 2375 x 0.154 (Rail wember) = J 6 L
gl 1+ “ ¥ S - — — ¢ Post PL %
i N = (Typ) ;._0.74@ o B Same as slab joint opening. (5" Max Expansion Joint) 6% (ASTM A36)
. @
2 o <4 @Openmg Y Min, %' Max. PAZ
& ol = . @
& o g m — (9 prains may be used where shown elsewhere on the plans or as directed by the Engineer
g A HH Do not place drains over railroad tracks, lower roadways, or sidewalks. When side slot SECTION A-A
= =
z 3 A » drains are used, provide 3-0" Min clear spacing between drains slots and ¢ bents or joint —
E r Q Y, 1% I locations with a 8-0" Min clear spacing between drain slots. Showing base plate detail
& (T : 5,
o E. yp‘) \L‘_l ) R#4) o @g anchor bolts. See "Material Notes" for anchor bolt information
s 3 g
i) * bl | ‘ @Top longitudinal slab bar may be adjusted laterally 3" plus or minus to tie reinforcing
9 Base PL ¥
A (ASTM A36) |
os- . SHEET 1 OF 2
T R(#4) Top of Slab .
X r amd/z:/ Sidewalk ﬁ g;:/‘l’églin
'§ —V(#4) at 6" Max . I Texas Department of Transportation Standard
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| Uoza) at
2 _ i
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B > T
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Rail Members

W Sleeve Members

M OLE)
[@)e)

|

ra

\ ¥ Dia Pin (Driving

Typ) Fit) or welded lug

AT SPLICES OR EXP JTS SECTION B-B

PIPE SPLICE DETAIL

PL %
(ASTM A36) —1

=— %" Dia
Drain Hole

RAIL CAP DETAIL
S

EY
=11 4

-
L

BARS V (#4) BARS VS (#4) BARS U (#4)

¢ %" Dia hex head anchor
bolt or threaded rod (ATSM =
A307 Gr A) with one hardened A
steel washer (ASTM F436)
placed under each hex nut
(ASTM A563). One additional
hex nut must be furnished ”

Thrd Lgth

and tack welded for each
threaded rod. N

10"

8
Embed

Tack k
Weld Flush or

Y6 Max

CAST-IN-PLACE
ANCHOR BOLT OPTIONS

@HSS 3.500 x 0.216 (Rail Member)
@HSS 2.375 x 0.154 (Rail Member)
@HSS 2.875 x 0.203 (Sleeve Member)

@HSS 1.900 x 0.145 (Sleeve Member)

CONSTRUCTION NOTES:

This rail may be slip-formed if approved by the Engineer when epoxy adhesive
anchor bolts are used.

Slip-forming parapet is not allowed if anchor bolts are cast with parapet wall.

If rail is slip-formed, apply an heavy epoxy bead 1" behind toe of traffic side
of rail to concrete deck just prior to slip forming. Provide a %" width x %"
tall heavy epoxy bead with Type 111, Class C or a Type V epoxy.

At the Contractor's option anchor bolts may be cast with the parapet. See
"Material Notes".

Panel lengths of railing must be attached to a minimum of three posts except
on abutment wingwalls

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

Face of rail, posts and parapet must be vertical transversely unless otherwise
approved. Rail posts must be perpendicular to top of adjacent concrete parapet
grade. Use Type VIII epoxy mortar under post base plates if gaps larger than
Y6 exist.

For curved railing applications, fabricate the HSS rail to the radius when the
radius is 600 or less. Submit shop drawings for approval when tubes are
required to be fabricated to a radius. Shop drawings must be submitted to the
Engineer for approval

Round or chamfer all exposed edges of steel components %g" by grinding
prior to galvanizing

Chamfer all exposed concrete corners

MATERIAL NOTES:

Provide ASTM A500 Gr B, A1085 or A53 Gr B for all HSS,

Galvanize all metal components of steel rail system. Apply additional coatings
when shown elsewhere on the plans. When plans require paint over galvanizing,
follow the requirements for painting galvanized steel in Item 445, "Galvanizing"
and when field painting, Item 446, "Field Cleaning and Painting Steel”. Sleeve
members and anchor bolts must receive galvanization prior to installation and
only field paint after installation unless directed otherwise by Engincer.

Anchor bolts must be %' Dia ASTM A307 Gr A fully threaded rods with one
hex nut and one hardened steel washer (ASTM F436). Nuts must conform to
ASTH A563 requirements. Embed fully threaded rods into parapet using a
Type 111, Class C, D, E, or F anchor adhesive. Minimum adhesive anchor
embedment depth is 7". Anchor adhesive chosen must be able to achieve a
nominal bond strength in tension of a single anchor, Na, 8.5 kips (edge distance
must be accounted for). Submit signed and sealed calculations or the
manufacturer's published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior to use. Anchor
installation, including hole size, drilling, and clean out, must be in accordance
with Item 450, “Railing".

Optional cast-in-place anchor bolts must be %' Dia ASTM A307 Gr A with one
hardened steel washer (ASTM F436) placed under each hex nut or ASTM A307
Gr A threaded rods with one tack welded hex nut each and with one hex nut
with one hardened steel washer (ASTM F436) each. Nuts must conform to
ASTM A563 requirements.

Provide Class "C" concrete. Provide Class "C" (HPC) if required elsewhere

Epoxy coat or galvanize all reinforcing if slab bars are epoxy coated or
galvanized

Provide Grade 60 reinforcing steel.

Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) of equal size and
spacing may be substituted for Bars U, and V unless noted otherwise.

Provide bar laps, where required, as follows:

Uncoated or galvanized ~ #4 = 1'-7"
Epoxy coated ~ #4 = 2'-5"

GENERAL NOTES:
Designed according to AASHTO LRFD Specifications.
Do not use this railing on bridges with expansion joints providing more than
5" movement
Rail anchorage details shown on this standard may require modification for
select structure types. See appropriate details elsewhere in plans for these
modifications
For all rails, submit ercction drawings showing section /mgms splice
locations, rail post spacing and anchor bolt setting for approval.
Average weight of railing: 146 pif ~ total
122 pif ~ Conc (with no Overlay)
24 pif ~ Steel

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar
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Curb Panel Section Curb Panel Section

Opening

Wingwall Length T L L
” e N Rail Curb Remove forming material. Install backer
(Variable) 9-0" Usual & Max Post Spa Rail Member_section () Fod on troffic side and across top of roil
5-0" Min curb. Place Class 4 sealant flush with
£nd ,f;ﬁ’g'ﬁ;ge Rail 20" 2 (L;-’" ;r)m z;g'/;w;rn Efd/zj/i/k . i/‘jr”’k[r:gsi maintaining a %' minimum
Face of . . ‘ . S
Abut Bkwl =4 F{ End Post € post = % = & post Slab ——— Construction Joint
End of Tubular ‘ ‘ ‘ ‘ ‘ or Controlled Joint
1-0" 2 e Roit € Rail ® 2 r-10" r-10 L2 2 r-10"
e al urb Member .
€ Thrie-Beam . . . ) Tyn) Typ) Typ) Typ) " Typ) =
Terminal | | | S
Connector L L L L L L s| s
4 ! ! jEE ! j ! | —= ! g = INTERMEDIATE CURB JOINT DETAIL
] 3] | | - ‘ I 2 < Provide at all interior bents without slab expansion joints.
S . & &
S ; o
el : = =o== :
> ] :
)
| Intermediate Curb
Joint (See Detail) — " Construction Joint
Limits or Controlled Joint
of Abut
| Wingwall
P I | 1 1
AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS
ROADWAY ELEVATION OF RAIL
————————————————————
Showing combination rail on a raised sidewalk. 2 Eq Spa
U3(#5) T ( U2A#5)  — R(#5)
L T
S
? ! J -
-’:’.F
1-g N o U1(#5)
¢ 5~ 1" Dia holes and 2 %' Dia x 2" deep recesses. Form or PLAN VIEW
core holes and recesses. Percussion drilling is not permitted —_—
E Adjust placement of reinforcing steel as necessary to avoid bolt Traffic side
holes and recesses. Bolt recesses are only required when 12 R
o) pedestrian sidewalks are adjacent to back of rail. Provide bolts Field bend N/ @ R(#5) T
A v to Y ield ben
E %l of sufficient length to extend ¥" to ¥" beyond nut R(#5) s shown ‘ W 5
< ]
591 Bars Ul Spa at 8" Max
e é ( L f——— Sym about & Joint ———=|
g2
Senl 2 U3(#5) — ‘. Opening Opening ' o
Eo € Thrie-Beam e 5 R(#5) R e R#5) 5| =
2 %8 Terminal SIS uzes) —H-- 9 . ‘ ® [©) ‘ . °l g
b Connector = e R(#5) L 3 8
1| (Typ) x v
§ y ! ol ol 3
o U1(#5) S ey o sy o 3l &
g 2 ; 3| <
g V(#5) at ‘ - V(#5) at M < =
g Raised o = i )
N Sidewalk— 6" Max —] | 6" Max ! S
j -t —
9 Top of Raised Sidewalk S wuzs) —et= A y F l -t
| or top of Abut Wingwall N Bars wU Spa at 8" Max -3 o
g J
& +r
2| AT AT BENTS WITH SLAB AT BENTS WITHOUT
5. ELEVATION SECTION ABUTMENT WINGWALL EXPANSION JOINTS SLAB EXP JOINTS
o
|
] TERMINAL CONNECTION DETAILS ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT
u|
8 Showing with raised sidewalk
2
g SHEET 1 OF 4
by N Bridge
; ze e
i landart
J (D Terminal Connectors and associated hardware are to be paid @ Place 4 additional Bars R(#5) 3-8 in length inside Bars U(#5) IT‘”‘"s Department of Transportation
| for under the Item “Metal Beam Guard Fence'. Attach Metal and centered 2-0" from end of rail when Terminal Connections
€| Beam Guard Fence Transitions to the bridge rail and extend are required. Field bend as needed.
37 along the embankment unless otherwise shown in the plans ®
o Increase 2" for structures with Overlay
ng (@€ Expansion Joint or Splice Joint as required COMBINATION RAIL
e (3 same as siab joint opening. (5" Max Expansion Joint)
&
3 @ v win, %7 max.
-2
S8 (® Rail member sections must have at least two posts but not TYPE CIW
N more than four
@ i FILE rlstd017-19.0gn JTR K JMH
&7 9
Sk HSS 6 x 2 x % (ASTM-A1085 or A500 Grade B). O o | e
. 001 | US277,ETC.
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3-6"

g Practice Ac

-3 %
1% -2
-0
Nominal
T ‘ Face of Rail
| usizs)
|— U2(#5)
o
1% 7
: |—axs)
(Typ) =
d
ML ies) -
240, ( %
1 =
S 1
P owues) at | Approach
| 8 Max | Slab
‘ ‘ or CRCP
}
[ . ,
Q %' Rebonded
Reinforcing steel A4, bl recycled tire rubber

ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS

R(#5)

1y 1-2"

This leg may be field bent
or cut only as necessary
to provide 2" end clear

to Side Slot Drains or
Expansion Joints.

G Rail Post —=|
.

-0
Nominal
Face of Rail

2 ¥ Bolt
Projection

Rail

Varies

SECTIONS THRU RAIL WITHOUT RAISED SIDEWALK

e of this standard is

DISCLAIMER:
The us

3-6"

-3 4
Chamfer I o
7' (Typ) ‘r
-0
——-T-i Nominal
‘ Face of Rail
|— u3(#5)
|— v2r#s)
o
14 %
- | Re#5) ki
(Typ) =
d
M) N
g U1(#5) s
e I
1 )
S a1 e
2| wu(#5) at Approach
= g Max ! | Slab
) | or CRCP
t
q 4" Rebonded
Reinforcing steel Ad, bl recycled tire rubber

ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS

2:45:33 PM s
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DATE:
FILE.

2 4 Bolt
Projection

Rail

post —|

Level

-2
SH Ah 3W
L—LfiE %' Dia Anchor
: : Bolts
Plumb
¥ 2 Installed Anchor
‘ ‘ [ /Bo/r assembly
L] may rest on
. 5 top of slab

Const Joint Slab

WITHOUT RAISED SIDEWALK

-2

€ %' Dia Anchor
Bolts.

Plumb r Raised Sidewalk

Varies

—

Const Joints —’ V(#5) at 6" Max

ON_BRIDGE SLAB

SECTIONS THRU RAIL WITH RAISED SIDEWALK

N T
. S JJ ‘
- o .
;
S Z(#5) bars are ]
& lapped 9" Min
& and centered
N ver! e
Chamfer B at every post
% (Typ) N as shown @7[ | I
Top of Slab 5
and/or Sidewalk ~ ‘
2(#5) * v’ ] N
| :{ \
o © $ a a a Ca a
1 { '
Anchor pL — — VIEW A-A
const Joint — V(#5) at 6" Max
Bars V and R omitted for clarity
Showing without raised sidewalk
ON BRIDGE SLAB
This leg may be field bent
or cut only as necessary
to provide 2* end clear
to Side Slot Drains or
o3 g Expansion Joints
G Rail Post —=|
R L
[ +
r-0"
Nominal .
‘ Face of Rail ,
2(#5) bars are 1
. 3 lapped 9" Min
R 3% » and centered
o at every post ‘L
as shown (13 I I
x|
N
n |
f Chamfer 5 o .
(Typ) ~ n / N
Top of Raised ~ ‘ ‘ ‘
Sidewalk ~ -

10 - KN L
Ly 2(#5) & s S N
(Typ) \ a a T a

T N - N -

R(#5) ) /J $

wnor o A A= # VIEW B-B
{

Bars V and R omitted for clarity.
Showing with raised sidewalk.

Increase 2 for structures with Overlay.

@ 5 Y when vertical reinforcing has closer clear cover over
horizontal reinforcing in abutment wingwalls or retaining walls
on traffic side of wall.

Q 4" Dia Anchor Bolts. See "Anchor Bolt Assembly Details".

D Top longitudinal siab bar may be adjusted laterally 3 plus or
minus to tie reinforcing.

@ Adjust Bars Z(#5) as necessary to avoid Bars V(#5).

@ Raised Sidewalk.

Installed Anchor
/Bu/z assembly

may rest on top
of sidewalk

Const Joint Slab

WITH RAISED SIDEWALK

RAIL CURB FORMING DETAIL

e ————
Reinforcing steel and rail curb chamfers not shown for clarity
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DISCLAIMER:

C
PL %5 (ASTM A36) bent, U-Bolt ~ See U-Bolt Detail. v '
2.4 welded continuous and Regular Lock PL Washer for U-Bolt.
ground flush Washer (Typ) See U-Bolt Detail. Seal ~ Typ>—m—\ I ) )
6y 9 ¥ IR 4 — a1 Y
. - ‘ ‘ Slotted Holes (Typ)
| T — I\ Y
< € 1" Dia Hole SIS X
~ — | _ il H ‘ ‘ —
— | T eia ]
s I N € Rail Post Post PL % | ]
3 * (ASTM A572 N
o[l I U : 7 1T
N S
e | s ‘
S PLAN END VIEW ) ” ~ i 1
~ x| Typ = b | — | —7rarf (Typ)
SLEEVE MEMBER = o 2 Side
- ! L L
2 4 Lo — |
5 4*‘* 4% *ZX’ Bar 2 x #
< : P
€1 %" Dia ® x
g S (AST
] Hole (Typ) L N (ASTM A36)
£ | o :
@ — ¥ ~
. L iy
" 2w — ol —
1 fe—— Trarric side 7
€ 1 Yo' Dia Holes vertically 11w i (’;“;;ff:,’;z
o centered in HSS to accommodate - = Gr 50) =
[ Bar 2 x ¥ x I'-2 U-Bolt connection with Post 38 Py 3
Al . y (ASTM A36) Connection typical for all HSS. *
i0® — o
R
TOP VIEW OF RAIL POST - I:I 2 4] I — O'0O — I
——Base PL % n
g ] (ASTH A572 Gr 50) (Showing connection for rail post and HSS.)
o . L|— |t Baseri Typ y—
2 P 2 (ASTM A572 %
S [ = Gr 50) 1
g —
5 S _
@ Post PL % *® L L L.l ] L L Ll J
w 05 4 N
f (ASTM A572 Gr 50) — » \_ 9" 2| N % \_ 1-1% _‘ '
5 - —— - -
& VIEW C-C 2-4" (Sleeve Member) oo 1o
o (Showing Hole location in Base PL)
= -2 -2
T POST DETAIL VIEW D-D
_ I-10° 2 N I
¢ 1" Dia holes in 6 W ’—
—End Cap PL #s ¢ End Post—= H;‘SD{/E;H;E';;T”" ¢ post —= r-f € Exp Joint or & Splice ;L Wa;””gy{isyv” A36)
1 A3 . /" Dia % . %e x 2 x 0-5 ¥,
(ASTH A36) Rail Member (8) (ASTM F3125 Gr A325)  hal ® Rail Member ® %4" Dia Holes centered.
2 ‘ hex head bolts with noe ‘
one hardened steel Bar ¥ Dia x 0'-9"

washer (ASTM F436) _ ] (ASTM A36) @ HSS 6 x 2 x ¥ (ASTM A1085 or A500 Grade B).

J | .
X[ S Y N I N B I and one regular lock
11

—=f
washer placed under T T
each heavy hex nut
"\—J ! (ASTM A563). Wrench .
N tight, do not crush rail.
G

[
[
[
[
(L
[
L

(3¢ %' Dia Drain Hole in bottom of HSS

39

Regular Lock
Washer (Typ)
Hex |

It
. ooy ) v ] e
1 3 (Typ) G &

| (ASTHh
1 5

= — | — [~

T
||
|
|
|
|

A
|
|
|
|
|
|
|
|
(I
||
|
|
|
|

Thread
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1 (Showing U-Bolt for rail post and HSS.)

T
|
| |
|
| |
[ |
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|
| |
u
I
|
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(i
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S
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DISCLAIMER:

®

6'-0" Min, 9'-0" Max

1o

2:45:37 PM e
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DATE:
FILE.

J & Rail Jt J -0’ 20" s1ot @ J @
€ post Opening —= € post i € post 6
. ' . (Typ) .
! ! ] ! 1 .
T T T . N
1~4-0" 17 ~
Bar R(#5) — <
; ; ;
] ! T ] 1
T T T T
(T R(#5 "
Ik g ) | { e 10
A — P P P § P — — 5| .
3| =
I ‘ 2(#5) (19) VS(#5) ~ 2#5) @) 3 I BARS V(#5) BARS VS(#5)
11 i 1 < 3
‘ & © VS(#5)
& £ ‘ﬁ MR
— ©w = yu
! nl s S m 1y
| AL X [——] LN | C ——
i - ‘ @ 5 oia
‘ RE ‘ \ / * (® Bending
‘ S ‘ X Pin
Y R(#5) J $ 2 5
;
> g'('n;mia)xm P 1~ 4-0" Bar R(#5)
centered over slot
Bars VS(#5)
3 Eq Spa SECTION THRU BARS wU(#5)
ELEVATION SIDE SLOT DRAIN
OPTIONAL SIDE SLOT DRAIN DETAILS kﬂafﬁ[
e —————————
- ] < = o -
Showing side slot drain on raised sidewalk, without raised sidewalk similar sl 5] 3 side S| 3
) » o - &
. ¢ Concrete Rail Footprint
6 ¥ ~N
Outside Edge Outside Edge o |us o
o o of Slab or of Slab.
2 2% 2 Abut Wingwall
rchor PL ¥ . j=— @ Concrete Rail Expansion Joint. Location of Rail Expansion
fg’;ﬁ’ A”fE” i € siab W Joint must be at the intersection of & Slab Expansion Joint,
1 A36) By Expansion ‘ @ Rail Footprint and perpendicular to slab outside edge Installed Bars U
= Joint may rest on to
l of wall
BARS U(#5)
/ol rlof -
; . 5|5 e
‘ ‘ <|8
IS IS N Cross-hatched area must have e
= . %' Preformed Bitumuminous
Fiber Material under concrete Installed
‘ ‘ rail, as shown. Bars Z leg 9"Min
: — may rest Lap
n . - — Traffic Side of Rail on top of
Q Q ] deck. (Typ)
‘ T T = PLAN OF RAIL AT EXPANSION JOINTS l y/
S - - ]
¢ 1% Dia Hole ~ Example showing Slab Expansion Joints without breakbacks.
wl | 4w %
LA
PLAN OF ANCHOR PLATE BARS Z(#5)
6 p
L
G %' Dia heavy hex head (® Increase 2 for structures with overiay
3 s % anchor bolt (ASTM F3125 -
- - Gr A325 or A449) or s @ Side slot drains are not allowed in areas where there is a joint in the concrete
™ threaded rod (ATSM A193 s . .
! s curb between rail posts
eu Gr B7 or F1554 Gr 105) > @
%' Dia with one hardened steel = Bars Z(#5). See "Section Thru Rail* and “View A-A or B-B" for Bar Z pl. ¢
‘ Anchor Bolts washer (ASTM F436) placed RIS ;;ipgc,”g, ee >ection Thru Ralland “view or or Bar < placemen
Anchor PL U See "Anchor under heavy hex nut R h
st Bolt Options." {45Th 4563 One additions! @) center side siot drain between posts within the fimits shown
Installed Anchor furnished and tack welded X (3 side siot drains may be used where shown elsewhere on the plans or as directed
Bolt assembly for each threaded rod = by the Engineer. Do not place drains over railroad tracks, lower roadways, or
will rest on | ~ sidewalks. When this rail is used as a separator between a roadway and a
top of slab sidewalk, side slot drains are not permitted.
:%7 (9 For raised sidewalks, add sidewalk height to total bar height. Use sidewalk
ELEVATION Tack Weld height at rail's location

ANCHOR BOLT ASSEMBLY DETAILS

Flush or Y%g" Max

ANCHOR BOLT OPTIONS

(Showing Anchor Bolts for Base Plate)

Increase 2 ¥ for structures with Overlay

CONSTRUCTION NOTES:

The face of tubular sections and rail curb must be plumb unless
otherwise approved by the Engineer. Steel posts must be square
to the top of curb. Use Type VIII epoxy mortar under post base
plates if gaps larger than Ys" exist.

Bend tubes to required radius for curved rails
for approval are required for curved rails

One shop splice per rail member section is permitted with
minimum 85 percent penetration. The weld may be square groove
or single vee groove. Grind smooth

Round or chamfer exposed edges of rail members and rail posts
must be rounded or chamfered to approximately Yg" by grinding.

Chamfer all exposed concrete corners.

MATERIAL NOTES:

Provide ASTM A1085 or A500 Gr B for all HSS.

Provide Grade 60 reinforcing steel.

Epoxy coal or galvanize all reinforcing steel if slab bars are
epoxy coated or galvanized.

Galvanize all metal components of steel rail system. Apply
additional coatings when shown elsewhere on the plans. When plans
require paint over gavanizing, follow the requirements for painting
galvanized steel in Item 445, “Galvanizing’ and when field painting,
Item 446, "Field Cleaning and Painting Steel". Sleeve members and
anchor bolts must receive galvanization prior to installation and only
field paint after installation unless directed otherwise by Engineer.

Provide " Dia ASTM F3125 Gr A325 or A449 bolts (or ASTM A193
Gr B7 or F1554 Gr 105 threaded rods with one tack welded heavy
hex nut each) with one hardened steel washer (ASTM F436) placed
under each heavy hex nut that conforms to ASTM A563 requirements

Provide %' Dia round bar U-bolts (ASTM A36) with plate washer
(ASTM A36) and regular lock washers placed under hex nuts that
conform to ASTM A563 requirements. See "U-Bolt Detail".

Provide Class "S" concrete. When Class "S" concrete for slab is
HPC, include a minimum of 3 gallons of calcium nitrite inorganic
corrosion inhibitor per cubic yard of Class "S" concrete.

Provide bar laps, where required, as follows:

Uncoated or galvanized ~ #5 = 2'-0"
Epoxy coated ~ #5 = 3-0"

Shop drawings

GENERAL NOTES:

This rail has been successfully evaluated by full-scale crash test
to meet MASH TL-4 criteria. This rail can be used for speeds of
50 mph and greater when a TL-3 rated guard fence transition is
used. When a TL-2 rated guard fence transition is used, this rail
can only be used for speeds of 45 mph and less.

This railing cannot be used on bridges with expansion joints
providing more than 5" movement or on cast-in-place retaining walls,
unless otherwise noted.

Rail anchorage details shown on this standard may require
modification for select structure types. See appropriate details
elsewhere in plans for these modifications.

Submit erection drawings showing panel lengths, rail post spacing,
and anchor bolt setting, to the Engineer for approval

Average weight of railing with no overlay:

205 pif total
131 pIf (Conc)
74 pif (Steel).

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar
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Curb Panel Section —— Curb Panel Section - (D rerminal Connectors and associated hardware are to be paid for under the Item
Wingwall Length " “Metal Beam Guard Fence". Attach Metal Beam Guard Fence Transitions to the
(Variable) 0" Usual & Max Post Spa ‘ Rail Member Section @ bridge rail and extend along the embankment unless otherwise shown in the plans
5-0" Min ‘ @ ¢ ex .
) . . . pansion Joint or Splice Joint as required.
fEnd of Br/zige Rail o 20" Min S o 20" Min . P 1
- payment —————=
or paymen . . -—-‘ T F—" r‘—" Typ) @ Same as slab joint opening. (5" Max Expansion Joint)
ace o .
Abut Bkwl = =€ End Post £ Post = - @O ~¢ Post——m= ~— & Post @ Y Min, ¥ Max
€ riries r-o RN | 72 } J JT“’ irm L TZ J ’T 19 (® Rail member sections must have at least two posts but not more than four
irie-Beam p
% rminal End of Tubular Sections . Rail UL Typ) Typ) (Tye) (Typ) 1SS 6 x 2 % Ui (ASTH 41085 or A500 Gr B)
Connector Parapet Shoe —~ (— Rail Curb Member (6) - rexs ‘ o i
Il ‘ ‘ ‘ ‘ ‘ z @ piace 4 additional Bars R(#5) 3-8" in length inside Bars U(#5) and
= - - 7 centered 2-0" from end of rail when Terminal Connections are
N 1 [ - 1 g required. Field bend as needed
U_I e | UJ & Increase 2" for structures with overlay
(9) anchor bolts must be %' Dia ASTM A193 Gr B7 or F1554 Gr 105 fully threaded
- rods with heavy hex nuts and one hardened steel washer (ASTM F436) each. Nuts
| Intermediate Cwa L must conform to ASTM A563 requirements. Embed fully threaded rods into parapet
Joint (See Detail) Construction Joint wall with a Type 111, Class C, D, E, or F anchor adhesive. Adhesive anchor
Limits or Controlled Joint embedment depth is 8". Anchor installation, including hole size, drilling, and clean
of Abut out, must be in accordance with Item 450, “Railing’"
| Wingwall

Install Parapet Shoe after rail has been placed. To ease installation, temporarily

J_,/:;‘,/f_l J_,/._l I . I brace parapet shoe until the anchorage system achieves manufacturer's

recommended curing time. Anchorage system must be assembled with one hardened
AT ABUTMENTS AT BENTS WITH SLAB EXP _JOINTS AT _BENTS WITHOUT SLAB EXP JOINTS steel washer (ASTM F436) and one heavy hex nut (ASTM A563) each. Remove

temporary bracing after anchorage systems has been firmly tightened
ROADWAY ELEVATION OF RAIL

2 Eq Spa
€ 5 ~ 1" Dia holes and 2 %" Dia x 2* deep recesses. Form or U3#5) —— (CUIES) ~U2ES)  ~ R7S)
core holes and recesses. Percussion drilling is not permitted N ' T
Ad just placement of reinforcing steel as necessary to avoid s N J
boit holes and recesses. Bolt recesses are only required 2 Parapet Shoe Parapet Shoe center between
2| when pedestrian sidewalks are ad jacent to back of rail. L centered between normal parapet chamfers
8 Provide bolts of sufficient length to extend %' to %' beyond . tube and curb
) nut N
& ¢ Thrie-Beam J o Normal Normal
W Termina Trattic sive— .~ tle) PLAN VIEW b
Conmateos G %' Chamfer %' Chamfer
L Field bend A Traffic Normal je———Sym about & Joint ————=|
e = R(#5) as shown—" g Rf\ | sioe o %' Chamfer
§ = Y™ f ! | = R(#5 ot 1e Opening Opening '\ R(#5)
L 1
ERS: s o A — € Tubular
2"z 3 Mo u3#s) 4_| Bars U1 Spa at 8" Max o Sections > ‘ ©) @ ‘ 2
5 =Y > L8 R(#5) -
'S' U2(#5) Parapet (Typ) “
3 b Shoe .
o Top of Abut Wingwall =0 U1(#5) o0 — | =11
) f 2 2 | v(#5) at
& V(#5) at e ~——1 & 1
£ Fors - 6 Max T ! ‘ e I o
i 7 Bars wU Spa at 8 Max i X - -
g AT BENTS WITH SLAB AT BENTS WITHOUT
E ELEVATION SECTION AT ABUT WINGWALL VIEW A-A EXPANSION JOINTS SLAB EXP JOINTS
=
| TERMINAL CONNECTION DETAILS ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT
—————————————————————— e —————
F: | .
E — —_
) — —
E € Concrete Rail Footprint € % Dia ASTM A193 / 9" ’
3 Outside Edge Outside Edge Gr B7 or F1554 Gr 105
| of Slab or of Slab. fully threaded rod with
g Abut Wingwall one hardened steel washer SHEET 1 OF 4
by F— @ Concrete Rail Expansion Joint. Location of Rail Expansion (ASTM F436) placed under . Bridge
£ QES’” W Joint must be at the intersection of € Slab Expansion Joint, heavy hex nut (ASTM A563). = —t Bivigon
é J:’;;([wsron ‘ & Rail Footprint and perpendicular to slab outside edge. Opening —_ ITexas Department of Transportation Standard
o
g ‘ l Rail Curb Remove forming
37 ; material. Install
o) backer rod on traffic
o3 \ Sihe G achoss top TRAFFIC RAIL
B> & - of rail curb. Place
Ti Cross-hatched arca must have f/j;j “V’/Sfj’;’]‘
~ g n
= ' Preformed Bitumuminous X — curb maintaining a
3| Fiber Material under concrete Construction Joint cul
— Mat o : %" minimum thickness.
§h rail, as shown or Controlled Joint TYPE TI1W
N o
83 \Trarfic Side of Rail INTERMEDIATE CURB JOINT DETAIL e e o o0 [ oo o R [
N o oNT 0 way
A Provide at all interior bents without slab expansion joints ©r00r__September 2019 conr R
5 PLAN OF RAIL AT EXPANSION JOINTS 6375(93 001 | US277,ETC.
5= Example showing Slab Expansion Joints without breakbacks. cont SHEET W0
S5 22 VARIOUS
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ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS

SECTIONS THRU RAIL

Bars V and R omitted for clarity

ON _BRIDGE SLAB

-0 0"
Traffic
side ———=]
7 5
PL Y -+ PL% (
(ASTM A36) oL (ASTM A36)

(ASTM A36) =

-3 9 -3 8 This leg may be field bent
or cut only as necessary o2
. L o . to provide 2" end clear -
Chamfer Tl 12 L I to Side Slot Drains or
¥ (Typ) ’" ’— Expansion Joints.——— 5% 4% 3%
10" -0’ ) Rail b
-—-T-i Nominal Nominal Face € Rail Post |5 post
s|S
‘ Face of Rail ” ‘ of Rail 8% ¢ % Dia Anchor
I [ — S Level ———\\_" : Bolts.
ﬂ»f U3(#5) & ‘ N Plumb
I I| = . Z(#5) bars arc
— |— v2(#5) = lapped 9" Min Installed Anchor
. (Typ) I| ) and centered — — ‘ ‘ — /BO“ assembly
I |— Re#5) Chamfer = at every post ‘ [ may rest on
N o -~ as shown o
) 13 4 a1 top of slab
43 %" (Typ) O W W g | . »
" 12 f >
s @ vIeEs) s I srs) # &/‘ | \i #
] = Typ) | ] | - ‘
. -
R ] . N < A B B . -
S| wu#s) at °‘ N Approach R(#5) X Z © s s R N R R
I s | o TL =_ L N N N o
| | or CRCP (@) —- Const Joint Slab
|
Vertical Tg— ¥ Rebonded Anchor PLQ
ertica g Cons _J " )
Reinfarcing steei® —h—tdo recycied tire rubber Const Joint V(#S) at 6" Max VIEW G-G RAIL CURB_FORMING DETAIL

Reinforcing steel and rail curb chamfers not shown for clarity

1'-0"

x
~

T
"

pI

43

~

" P
4
1

o -0 S == 't Traffic
) — | ‘% side — N
R
' = . N==] S s S =
= - = = 5 | 5 2 D % %
;- = —= \‘ = ~ ~ _
8 — o
H N — | ] —PL Y PL ¥
é [ < “J‘: _ L% o (ASTH A36) L% - (ASTM A36)
o (ASTM A36) (ASTM A36)
i
g LY -— 1y €1y PL
E (ASTM A36) Dia Hole Dia Hole — (ASTM A36)
u
O
2 PARAPET SHOE VIEW B-B VIEW C-C SECTION D-D SECTION E-E SECTION F-F
I I I I I
& (Parapet Shoe weight = 92 Ib
g each, for contractor's
= information only). Increase 2" for structures with overlay.
x|
5 (D 5 Y when vertical reinforcing has closer clear cover over horizontal reinforcing in abutment wingwalls or retaining walls on traffic side of wall
|
& @ € %' Dia Anchor Bolts. See "Anchor Bolt Assembly Details".
u
=
3 3 1op tongitudinal stab bar may be adjusted laterally 3* plus or minus to tie reinforcing.
g Adjust Bars Z(#5) as necessary to avoid Bars V(#5). SHEET 2 OF 4
e 8 ] @ Length shown for 6 ¥ Min bar embedment with no overlay. Adjust as required ﬁr g;izltg’e
vision
2 Traff @ i
v§ - S ksf(; e -~ ™ Increase 2 ¥" for structures with overlay. 177 ITexas Department of Transportation Standard
o 5|3 S| 3
&7 11 fur 3 %" Dia Installed TRAFFIC RAIL
fﬂ ] ° Bending & 9'Min fi‘;f,ilgg
B * 10" Ju2 o & ~ pin . o] on top of
&2 © N S B I o deck. (Typ)
'E a‘ 9" U3 -i. 5" 11" -~
Z K
- -~
5 © A
g8 - 1 TYPE TIW
L2 Installed —_— 5
o Bars U may AT 10" ~ 11" Fie r151d002-19.0gn TXDOT_[cx: TxDOT [ow:JTR K IMH
Sl rest on top ©T4D0T__ September 2019 o8 T s
-+ of wall. REViSIoNS 6375 001 | US277,ETC.
i g BARS U(#5) BARS wU(#5) BARS V(#5) BARS VS(#5) BARS Z(#5)
3 22| VARIOUS
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DATE.
FILE.

PL %6 (ASTM A36) bent,

welded continuous and

-4 ground flush.
6 -9 4 LR
; T ¢ 1" Dia Hole
~ R S R
L
& PLAN END VIEW

PR

r-0"
a% AW 2w
¢ 1 % Dia
Hole (Typ)
s
_ . .
N L
o
1
o %
} 1
&
L
*
Post PL %
(ASTM A572 Gr 50) ~
VIEW H-H
(Showing Hole location in Base PL)
- -9 4
End Cap PL %5 & End Post —=

(ASTM A36)

Rail Member (&)

SLEEVE MEMBER
S

f=— Traffic Side

|—— Bar 2 x % x 1'-2"
(ASTM A36)

[*——Base PL %

(ASTM A572 Gr 50)

¢ 1" Dia holes in
HSS centered for

# Diax 3 ¥
ASTM F3125 Gr A325
hex head bolts with
one hardened steel

o

washer (ASTM F436)
and one regular lock

washer placed under
each heavy hex nut

END CAPS ON HSS AT END POST

(ASTM A563). Wrench
tight, do not crush rail

Regular
Lock Washer
(Typ)

U-Bolt ~ See U-Bolt Detail

PL Washer for U-Bolt
See U-Bolt Detail.

& Rail Post

€ 1 %4 Dia Holes vertically
centered in HSS to accommodate
U-Bolt connection with Post.

Connection typical for all HSS.

TOP VIEW OF RAIL POST

(Showing connection for rail post and HSS.)

2'-4" (Sleeve Member)

1o 1o

T

¢ post—=

Rail
Member (6) ‘

. 2
F—‘— rk € Exp Joint or € Splice

|
Rail Member (&)

H
A% !
Seal ~ T‘,’u)—[’—\ 20

P € 17 x 1 W
3 3y = Slotted Holes (Typ)
/ i P 3 L= .
€ | |
: A : - .
Post PL % ‘ — oIS —
(ASTM A572 —
Gr 50) N S | |
| fe——— | — | -Traffic IS
S a
L T 5 ‘ ‘ 1 ¥
4 2 Bar 2 x ¥ 7
X 12" (Typ)
(ASTH A36) ‘ ‘
¥ :‘ L L
i 24 o8 — ]
Post PL %
. (ASTM A572
= Gr 50)
° .
5]
— | —— Base PL % Typ %
(ASTM A572 “
Gr 50) 1
1
L L L.l ] | Ll J
<& —- 24
v o 2y N % R %
-0 1-2"
POST DETAIL VIEW I-I
I S
PL Washer (ASTM A36)
%is x 2 x 0-5 B,
76" Dia Holes centered
Bar ¥ Dia x 0'-9"
(ASTM A36)
Regular Lock ¥ (©) Hss 6 x 2 x ¥ (ASTH A1085 or A500 Gr B).
Washer (Typ) G
\_ - )€ % Dia Drain Hole in bottom of HSs
Hex Nut " 3 _‘ " S| ®
(ATSM A563) LA U B Y
T =
(Typ) sy £

U-BOLT DETAIL

(Showing U-Bolt for rail post and HSS.)

| Sleeve Member

EXPANSION JOINT OR SPLICE

SHEET 3 OF 4

— Bridge
Division
I Texas Department of Transportation Standard
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DATE:
FILE.

®

_ L 6'-0" Min, 9-0" Max _
= - =
. & Rail Jt r-0" 2.0 stot_ @0 : r-2
€ Post—= Opening —=i ¢ post —= " ¢ post —=
‘ (Typ) ‘
' | n I b | | |
1 1 1 11 1 1 3
F T T 1 T T !
: —1~4-0" :
‘ | TR(#E) Bar R(#5) ‘ ‘
f i H !
Z(#5, VS(#5, Z(#5) :
‘ (#5) 19 (#5) g VS(#5)
ala ] | i e e
- [ " Tve | o =T 1%
| L KT ——] DT .
4 \
| = | ¥
- |
> g‘{ ﬁ;fa)xaf 2 1~ 4-0" Bar R(#5)
centered over slot
Bars VS(#5)

Anchor PL ¥
(ASTM A36)

ELEVATION

14

\
" (P ?,

1

& 1%¢" Dia Hole
% a9

14 J_

e

PLAN OF ANCHOR PLATE

64
a9 %
@ %' Dia
‘ ‘ Anchor Bolts.
y See "Anchor
Anchor PL % )
(ASTM A36) Bolt Options
Installed Anchor
Bolt assembly
may rest on
top of slab.
ELEVATION

ANCHOR BOLT ASSEMBLY DETAILS

SECTION THRU
3 Eq Spa SIDE _SLOT DRAIN

OPTIONAL SIDE SLOT DRAIN DETAILS®

@ Increase 2" for structures with Overlay.

Side slot drains are not allowed in areas where there is a joint in the concrete
curb between rail posts

(9 Bars z(#5). See "Section Thru Rail* and "View G-G' for Bar Z placement and spacing
Center side slot drain between posts within the limits shown.

@ side siot drains may be used where shown elsewhere on the plans or as directed
by the Engineer. Do not place drains over railroad tracks, lower roadways, or
sidewalks. When this rail is used as a separator belween a roadway and a
sidewalk, side slot drains are not permitted

€ %' 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) placed under
heavy hex nut (ASTM A563).
One additional heavy hex

nut must be furnished

and tack welded for each
threaded rod

2 Y Min

Tack Weld Flush or ¥g" Max

ANCHOR BOLT OPTIONS

(Showing Anchor Bolts for Base Plate)

CONSTRUCTION NOTES:

The face of tubular sections and rail curb must be plumb unless otherwise
approved. Steel posts must be square to the top of curb. Use Type VIII
epoxy mortar under post base plates if gaps larger than Yg" exist

Bend tubes to required radius for curved rails. Shop drawings for
approval are required for curved rails.

One shop splice per rail member section is permitted with minimum 85
percent penetration. The weld may be square groove or single vee groove
Grind smooth

Round or chamfer exposed edges of rail members and rail posts to
approximately ¥g" by grinding.

Chamfer all exposed concrete corners

MATERIAL NOTES:

Provide ASTM A1085 or A500 Gr B for all HSS

Provide Grade 60 reinforcing steel.

Epoxy coat or galvanize all reinforcing steel if slab bars are epoxy
coated or galvanized,

Galvanize all metal components of steel rail system. Apply additional
coatings when shown elsewhere on the plans. When plans require paint
over gavanizing, follow the requirements for painting galvanized steel in
Item 445, "Galvanizing" and when field painting, Item 446, "Field Cleaning
and Painting Steel". Sleeve members and anchor bolts must receive
galvanization prior to installation and only field paint after installation
unless directed otherwise by Engineer.

Anchor bolts for base plate must be %' Dia ASTM F3125 Gr A325 or
A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105 threaded rods with one
tack welded heavy hex nut each) with one hardened steel washer (ASTM F436)
placed under each heavy hex nut. Nuts must conform to ASTM A56.
requirements

Provide #" Dia x 3 ¥ hex head bolts (ASTM F3125 Gr A325) for expansion
or splice joints in HSS with one regular washer and one regular lock
washer placed under each heavy hex nut. Nuts must conform to ASTM A563
requirements.

Provide ¥' Dia round bar U-bolts (ASTM A36) with plate washer (ASTM A36)
and regular lock washers placed under hex nuts that conform to
ASTM A563 requirements. See "U-Bolt Detail".

Provide Class "S" concrete. When Class "S" concrete for slab is HPC,
include a minimum of 3 gallons of calcium nitrite inorganic corrosion
inhibitor per cubic yard of Class "S" concrete

Provide bar laps, where required, as follows:

Uncoated or galvanized ~ #5 = 2'-0"
Epoxy coated ~ #5 =

GENERAL NOTES:

This rail has been successfully evaluated by full-scale crash test to
meet MASH TL-3 criteria. This rail can be used for speeds of 50 mph
and greater when a TL-3 rated guard fence transition is used. When a
TL-2 rated guard fence transition is used, this rail can only be used for
speeds of 45 mph and less.

This railing cannot be used on bridges with expansion joints providing
more than 5" movement or on cast-in-place retaining walls, unless
otherwise noted

Rail anchorage details shown on this standard may require modification
for select structure types. See appropriate details elsewhere in plans
for these modifications.

Submit erection drawings showing panel lengths, rail post spacing, and
anchor bolt setting, to the Engineer for approval.

Average weight of railing with no overlay: 173 pIf total
131 plIf (Conc)
42 pIf (Steel).

Cover dimensions are clear dimensions, unless noted otherwise
Reinforcing bar dimensions shown are out-to-out of bar
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Wingwall Length (Varies) Concrete Panel Length Concrete Panel Length Opening (D Terminal Connectors and associated hardware
50" Min are to be paid for under the Item "Metal Beam
PR 100" Max 10-0" Max Post Spa 10-0" Max 100 min  [= @ Intermediate Wall Guard Fence". Attach Metal Beam Guard Fence
End of Bridge Rail Posl S - pos s T Joint (See Detail) Transitions to the bridge rail and extend along
for payment T ost Spa . ost Spa ‘ (Typ) the embankment unless otherwise shown in the

y 10" HSS Rail Section plans.
0 @ Top of Slab
|

k- End of . Hin or Sidewalk —

Offset
in back

1-0" ~ of rail
€ Thrie-Beam ‘ @ |

Terminal
Connector

@Bark of rail offset may, with Engineer's
approval, be continued to the end of the
railing.

! ‘ o 1-0" Form to here—7

T iy T i

e=—— Face of Abut Bkw!

@‘E Exp Joint or Splice Joint as required

Tool
V groove @One shop splice per HSS rail section is
permitted with minimum 85 percent penetration.
. A The weld may be square groove, or single vee
groove. Grind smooth.
Construction Joint J
or Controlled Joint

Same as Slab Same as Slab

:\: = Jt Opening = = }: + =

@ Increase 2" for structures with overlay.

@P/ar:e 4 additional Bars R(#4) 3-8" in length

INTERMEDIATE inside Bars S(#4) and centered 2-0" from
WALL JOINT DETAIL end of rail when Terminal Connections are

required. Field bend as needed.

Intermediate Cuer L

Joint (See Detail) Construction Joint Provide at all interior bents without slab

or Controlled Joint expansion joints D Hss 2875 x 0.203
® nss 2375 x 0.154

J—,/-—‘ ]_,/,_l | B | @ %" Dia Hole in bottom of HSS rail

(Minimum 1 hole between posts ~ Typ)

Limits
of Abut
| Wingwall

& B 3 1% Bridge Rail
~l> (Typ)

AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS
ROADWAY ELEVATION OF RAIL
S3(#4) (521#41 (Slr#él) ~R(#4)
g T )
S
2 [ L)
r-g , A o
¢ 5~ 1" Dia holes and 2 %" Dia x 2" deep recesses. Form or -0 PLAN VIEW
core holes and recesses. Percussion drilling is not permitted. 3 . /
Adjust placement of reinforcing steel as necessary to avoid Traffic side 5 kg spa
boit holes and recesses. Bolt recesses are only required Bars S Spa - > r o Max Spa 6 Max Spa >
2 when pedestrian sidewalks are adjacent to back of rail L P =it [3%,oP
5 Provide bolts of sufficient length to extend %" to %" 2”J T >
o beyond nut. Field bend
< i1
% € Thrie-Beam R(#4) as shown Same as Slab Min
< Terminal _ Joint Opening _ W Max
.3 é Connector o R ® ﬁsui{;}m ‘ ‘ e R(#4) ’— 4
g8 \ ‘ q
%; 2 A ] L
2 =3 S3(#4) —= 11T
: § soza) AR =
§
9 Field bend 4
| reinforcing
5 RN e I
g to maintain |
1" cover | o .
< at taper Wu(#4) U(#4) at 6" Max ~<—§ Intermediate Wall
3 r at 6" Max (Typ) | Joint (see Detail)
F4 ELEVATION SECTION Top of Abut Wingwall -
i s AT BENTS AT BENTS
g g3 . AT ABUT WITH SLAB AT WITHOUT SLAB
| TERMINAL CONNECTION DETAILS Typ 8L 2 WINGWALL EXP JOINTS SLAB EXP JOINTS
SE 2LAB
< <
é - ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT
uf pase PLY T I ¥ (Showing without raised sidewalk)
; (ASTH-A36) -
o SHEET 1 OF 3
§ TRANSVERSE SECTION ' » Bridge
€ Rail 6" Division
v§ Turndown = Facing End of 7 I Texas Department of Transportation Standard
=
&
b
o
[
N
>|
i
]
4
Z|
Z|
H
v
o
o
x|
5
b
[

= 1 "
a 1 }—— %" Dia Anchor
a / y/ N * - Bolt Hole (Typ) COMBINATION RA”_

Y ) @
< % &) le— Base PL %
& (ASTM-A36)

Drain Hole

~ - Post ( '#¢" Dia Max)
1 Note that at least two anchor points (as shown) are : TYPE C221
g required for the Bridge Rail on the Abutment Wingwall RAIL TURNDOWN e sa0is- 9 L2 C N G
o Longer Wingwalls may require more than two Rail anchorages POST BASE PLATE PLAN BASE PLATE PLAN o T I
. 001 | US2T7,ETC.
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Bars S Spa ~ 2'

R(#4)

~ )7

Ad just bottom \
bars R(#4) as
required to
maintain 2"
cover over
slots.

I

1%
(Typ)

—— S1(#4)

3 s
Opening

[

Field bend or

cut bars S(#4) as
required at slots.

SECTION THRU
OPTIONAL SIDE SLOT DRAIN

6" Max Spa

Slab Expansion ‘
Joint or

Sl(#A)W

R(#4)

I

Vertical

2:46:02 PM

1/28/2021

DATE:
FILE.

—

Reinforcing steel @ —

4, bl

%" Rebonded

ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS

recycled tire rubber

ON BRIDGE SLAB

SECTIONS THRU RAIL WITH RAISED SIDEWALK

-0 10"
g 2
& = Face of Rail & o =~ Face of Rail
. = e
5 5
«Q Q
N "R or « "R or
Chamfer - ! Chamfer -
(Typ) S N (Typ) 2
~
N —
? S2(#4) 6 S \5/_ si#4) i o
-l R(#4) . Tl R(#4) ) b and/or
¢ —s3(#4) ® % 8 { Sidewalk %
& 1y 1y “| ™ a R4 IR ® =
® % (Typ) (Typ) : ® 3 (Typ) 4 (Typ) &
Bl g 8 3 ~ N
= 4%  Si(#4) = 4 e urza) &
©
I \
. 7 R S — s =
S Approach ..—/[;7' ﬂ =
=1 wura) — Slab —— —
or CRCP
%" Rebonded
vertical < 4
Reinforcing steel = — L recycled tire rubber
ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS ON BRIDGE SLAB
SECTIONS THRU RAIL WITHOUT RAISED SIDEWALK
B -0 o
g 2 .
by & . fe—— Face of Rail & & fe—— Face of Rail
0| v
E 5 3 nan
58 Q Q
] N 1" R or N 1" R or
= . Chamfer 5 Chamfer 5
3 5 B (Typ) = N (Typ) ~
2 B, N o~
Y —
g 5 5 Top of
Y 2 S2(#4) i 5/. Siwa) | Raised
o = R(#4) N = R(#4) Sidewalk N
& w o " P B
w ] S ¢
[ 7 % L] 2 \ _ ™
> s 14 % 2 1% 1% o
N ~
E ol ® (Typ) s @ (Typ) 4 (Typ)
T 2 P - =
Z ~ g . = g . M)
& 4% Hle— si(#4) 4% I=— ui#a4)
|
) pal dod | \75:
x|
g @ ? s to
|
o N r* o —o— s le
o 5 1T approach 0 - ﬂ S
& = wuza) — | ot _L— i
2 or CRCP !
@ i |
'8' — = Const Joints
N
H
§
(=
|
§
b
o
[
N
|
i
b
g
Z|
3
2
v
o
o
x|
5
2
H

Intermediate
Wall Joint |

3-0" Min - z . Z"}
end region of (Typ) Typ.
panel length L J_ 2-0" J_ 6'-0" Min 2-0"
with side st Siot

slot drains

OPTIONAL SIDE SLOT DRAIN DETAIL

Note: Side Slot Drains may be used where shown elsewhere on
Drains should not

be placed over railroad tracks, lower roadways, or sidewalks.
When this rail is used as a separator between a roadway surface
and a sidewalk surface, side drain slots will not be permitted

the plans or as directed by the Engineer.

® increase 2 for structures with overlay.

0 5y when vertical reinforcing has closer
clear cover over horizontal reinforcing in
abutment wingwalls or retaining walls on traffic
side of wall

(D as an aid in supporting reinforcement, additional
longitudinal bars may be used in the slab with
the approval of the Engineer. Such bars must be
furnished at the Contractors expense.

(2 10p longitudinal siab bar may be adjusted laterally
3" plus or minus to tie reinforcing

@ Raised Sidewalk

(3 Space U(#4) bars at 4* Max when end region of panel
length is less than 6'-0" to side slot drain. Space
U(#4) bars at 6" Max when end region of panel length
is 6'-0" and greater to side slot drain
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of slab or wall

on epoxy coated and/or galvanized reinforcing with an organic zinc rich paint in accordance with
Item 445 “Galvanizing"

If rail is slipformed, apply an heavy epoxy bead 1" behind toe of traffic side of rail to concrete
deck just prior to slip forming. Provide a %' width x ¥ tall heavy epoxy bead with Type IIl,
Class C or a Type V epoxy.

Test adhesive anchors in accordance with Item 450.3.3, “Tests". Test 3 anchors per 100 anchors

installed. Perform corrective measures to provide adequate capacity if any of the tests do not
@® meet the required test load. Repair damage from testing as directed

At the Contractor's option anchor bolts may be cast with the parapet. See "Material Notes".
OPTIONAL WELDED WIRE Face of rail, parapet must be plumb unless otherwise approved by the Engineer. HSS rail posts
REINFORCEMENT (WWR) must be square to the top of parapet. Use epoxy mortar under post base plates if gaps larger
than %" exist
. Round or chamfer exposed edges of HSS rail and HSS rail posts to approximately Yg" by
1 grinding

_ %' Dia Pin i —— DESCRIPTION LONGITUDINAL WIRES VERTICAL WIRES HSS rail sections must not include less than two posts, and no more than four (except at

. (Driving Fit) Minimum (Cumulative 1067 Sa 1 . AbULments) o arapet exposed corners
_2 or welded lug W Dia Pin Total) Wire Area . q In. 0.267 5q In. per Ft parap .

(Typ) (Driving Fit) No. of Wires Spacing MATERIAL NOTES:
— or welded lug Provide Class "C" concrete. Povide Class "C" (HPC) if required elsewhere
Provide Grade 60 reinforcing steel
Maximum 10 g Epoxy coat or galvanize all reinforcing steel if slab bars are epoxy coated or galvanized.
Provide ASTM A1085 or A500 Gr B or A53 Gr B for all HSS

Maximum Wire The smaller wire must have an area Galvanize all metal components of steel rail system. Apply additional coatings when shown
Size Differential of 40% or more of the larger wire. elsewhere on the plans. When plans require paint over gavanizing, follow the requirements for

painting galvanized steel in Item 445, “Galvanizing" and when field painting, Item 446, "Field
PIPE SPLICE DETAILS Cleaning and Painting Steel”. Sleeve members and anchor bolts must receive galvanization prior

to installation and only field paint after installation unless directed otherwise by Engineer.

Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) of equal size and spacing may be
substituted for Bars U and WU unless noted otherwise. Deformed WWR (ASTM 1064) may be
substituted for Bars R and S, as shown. Combinations of reinforcing steel and WWR or
configurations of WWR other that shown are permitted if conditions in the table are satisfied.
Provide the same laps as required for reinforcing bars.

Anchor bolts must be %' Dia ASTM A307 Gr A fully threaded rods with one hex nut and one
hardened steel washer (ASTM F436) each. Nuts must conform to ASTM A563 requirements. Embed
fully threaded rods into parapet wall with a Type IIl, Class C, D, E, or F anchor adhesive. Minimum

Traffic adhesive anchor embedment depth is 3'. Anchor adhesive chosen must be able to achieve a
rme nominal bond strength in tension of a single anchor, Na, of 5 kips (edge distance must be accounted
€ % Dia hex head anchor for). Submit signed and sealed calculations or the manufacturer's published literature showing the
%" Dia hex head anchor proposed anchor adhesive's ability to develop this load to the Engineer for approval prior to use
ANE{ bolt or threaded rod Anchor installation, including hole size, drilling, and clean out, must be in accordance with Item 450,
31— 2" pia (ASTM A307 Gr A) with “Railing".
s1\7 % Bending one hardened steel Optional cast-in-place anchor bolts must be %" Dia ASTM A307 Gr A bolts (or threaded rods with
Pin washer (ATSM F436) 3
- ploced under each one tack welded hex nut each) with one hex nut and one hardened steel washer (ASTM F436) at each
s2|le# hex mut (ASTH A563) bolt. Nuts must conform to ASTM A563 requirements.
o 3 . Provide bar laps, where required, as follows: Uncoated or galvanized ~ #4 = 1'-7"
ne additional hex nut 7 ted — #4 = 25
must be furnished and I I poxy coated =2-
tack welded for each
sl threaded rod ! | &

] Traffic
RADIUS TO MAX CHORD CONSTRUCT ~ rme
FACE OF RAIL LENGTH OR FABRICATE CONSTRUCTION NOTES:
] This railing may be constructed by the slipform process when approved by the Engineer, with
Over 2800 29-0" Straight rail panels > bia equipment approved by the Engineer and when adhesive anchor bolts are used. Slipforming parapet
= — ; — a is not allowed if anchor bolts are cast with parapet wall. Provide sensor control for both line and
& | Over 1400 thru 2800 1476 To required radius ® ] gﬁl’d’”g grade. Tack welding to provide bracing for slipform operations is acceptable. Welding may be
4 Over 700' thru 1400' 7-3" or to chords shown % 8 ! @ performed at a minimum spacing of 3 ft between the cage and the anchorage. It is permissible to
g ! :
g " - X8 » weld to bars U, WU and S at any location on the cage. If increased bracing is needed, provide
Thru 700 Zero To required radius Installed WiR o 2 7% additional anchorage devices and weld in the upper two thirds of the cage. Paint welded areas
yrestontop  TI 5
=3
w

HSS Rail (7)
9 9 Sleeve Members(8)

" Min ~ 1 %" Max

Sleeve

‘ ) A{émber .

Minimum 8 4"

AT _SPLICE OR EXP JTS SECTION A

Installed Bars S
may rest on top
of slab or wall

S1 & 52

53

3 %' Dia
Bending Pin

Thrd
Lgth

3 %' Dia
Bending
in —

DISCLAIMER:

P

26 ©
2y ©

4

]

S3

10"

1-10 Z(@@)

GENERAL NOTES:
This rail has been evaluated and accepted to be of equal strength to railings with like geometry,
which have been crash tested to meet MASH TL-3 criteria. This rail can be used for speeds of
— ack Il 50 mph and greater when a TL-3 rated guard fence transition is used. When a TL-2 rated guard
:F\fﬂush or Yg" Max

Embed

Weld fence transition is used, this rail can only be used for speeds of 45 mph and less.
Do not use this railing on bridges with expansion joints providing more than 5' movement.
CAST_]N_PLACE SRar/ anchorage ddetar//s s//ww;v on thrslstam;a/’d /may req;urre modification for select structure types.
ee appropriate details elsewhere in plans for these modifications.
BARS U (#4) BARS WU (#4) BARS S (#4) ANCHOR BOLT OPTIONS St arecion dranings Showing parel tensthe. rail sost Spacing, and anchor bolt setting to the
Engineer for approval.
Average weight of railing with no overlay: 380 plf (total)
370 plf (Conc)
10 pIf (Steel)

€ Concrete Rail Footprint Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.
outside Edge Outside Edge
of Slab or of Slab:

Abut Wingwall SHEET 3 OF 3

€ Siab f-— G Concrete Rail Expansion Joint. Location of Rail Expansion

Joint must be at the intersection of € Slab Expansion Joint, o ﬁ Bridge
Expansion ‘ @ Rail Footprint and perpendicular to slab outside edge © increase 2 for structures with overay Division

I Texas Department of Transportation Standard
‘ D

@HSS 2.875 x 0.203

HSS 2.375 x 0.154
@ o tongitudinal wires may be in top center of cage COMBINATION RAIL

Cross-hatched area must have @® gend or cut as required to clear drain siots.
% Preformed Bitumuminous
Fiber Material under concrete

2:46:05 PM
Rail
Footprint

@) For raised sidewaiks, add sidewalk height to total bar height.
Use sidewalk height at rail's location.

& rail, as shown.
S @555 “Material Notes" for anchor bolt information. TYPE C221

—
é Traffic Side of Rail Fie ristd018-19.0gn on TXDOT_[ox: TxDOT [ow:_JTR « INH
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Wingwall Length

(Varies) Concrete Panel Length Concrete Panel Length Opening
End of Bridge Rail 50" Min * d
for payment —————=| =————& Intermediate Wall
" Joint (See Detail,
Same as Slab Same as Slab 4 min it ( " Form to here
& Thrie-peam Face of “TT It opening [~ Jt opening [ % max
Terminal Abut Bkw| ——=f ! A
Connector @

© Tool V groove

Construction Joint
or Controlled Joint

Construction Joint J
Linits or Controlled Joint \“intermediate wall INTERMEDIATE WALL JOINT DETAIL
of Abut Joint (See Detail) Provide at all interior bents without slab expansion joints
| Wingwall
AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS
§ 5~ 1" Dia holes and 2 %' Dia x 2" deep recesses. Form or core holes and recesses
Percussion drilling is not permitted. Adjust placement of reinforcing steel as necessary
to avoid bolt holes and recesses. Bolt recesses are only required when pedestrian
sidewalks are ad jacent to back of rail. Tighten the 5 Terminal Connection Bolts in a well
distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and
the MBGF Transition. Cut bolts off after installation so as to extend no more than %"
beyond nut. Paint ends of cut-off bolts with Zinc-rich paint.
-8
@ Thrie-Beam \ ‘
Terminal
Connector
Bars S Spa ~ 2" 6" Max Spa ZV‘T . 2 6" Max_Spa 2" E} — — —
‘ O gle
Same as Slab 5|5
= ©] R(#4) — ame as >4 S(#4) R(#4) — - g|2 @
5 Joint Opening ’_ 7= 5
& 2
S Top of Abut >
£5 { Wingwall [ @
Ie :
3= s(#4) — | = T i
a3 1 \ il
- ] ‘ Approach Vertical Taper
Field bend i { 1 | Slab or CRCP |
reinforcing 1T l
as necessary o L %" Rebonded 3-0" ;
to maintain recycled tire rubber [=— End of Back of
" cover ! o i e Rail Offset
at taper wu(#4) U(#4) at 6" Max <—G Intermediate wall
al 6" Max (Typ) ‘ Joint (See Detail)
2 Top of Abut
(Typ) Wingwall SECTION ELEVATION

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT TERMINAL CONNECTION DETAILS

¢ Concrete Rail Footprint

T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contrigc+ SRéngwol 80 0202

outside Ed Outside E
U? ;’/ai or g9e U? ;;Ji% @ Terminal Connectors and associated hardware
T - are to be paid for under the Item "Metal Beam
Abut Wingwall ¢ Concrete Rail £ Joint. Locotion of Reil £ Guard Fence". Attach Metal Beam Guard Fence SHEET LOR2

€ Slab f=— 4 Concrete Rail Expansion Joint. Location of Rail Expansion Transitions to the bridge rail and extend along . Bridge

Expansion Ja;“[!ﬂ:if be at the intersection of & Slab Expansion Joint, the embankment unless otherwise shown in ﬁ Division

Expa ‘ ail Footprint and perpendicular to slab outside edge the plans A 7exas Department of Transportation | Standard

| l . l @ Increase 2" for structures with overlay
b4 B Place 4 additional Bars R(#4) 3-8" in length TRAFFIC RAIL
° _ inside Bars S(#4) and centered 2'-0" from end
= 3 R of rail when Terminal Connections are required
@ < .
b Cross-hatched area must have (@ Back of rait offset may, with Engineer's approval,
& ¥ Preformed Bitumuminous be continued to the end of the railing

Fiber Material under concrete
& rail, as shown.
g — TYPE T551
3 Traffic Side of Rail Fie 1sld009-19.09n < TxDOT [ow: _JTR__Jox. TxD0T)
- ©r 00T 108 HIGHWAY
- PLAN OF RAIL AT EXPANSION JOINTS ‘
& 001 | US277,ETC.
»;(5 Example showing Slab Expansion Joints without breakbacks. SHEET WO
oy VARIOUS
e —




@Iﬂt/'ease 2" for structures with overlay.
U% § @5 Y when vertical reinforcing has closer clear
T cover over horizontal reinforcing in abutment
5 5 wingwalls or retaining walls on traffic side of wall.
o« o« @As an aid in supporting reinforcement, additional
R "R or Nominal K "R or Nominal longitudinal bars may be used in the slab with the
Ry Chamfer Face of Rail EY Chamfer Face of Rail approval of the Engineer. Such bars will be
~ ~ furnished at the Contractor's expense
@Tnp longitudinal slab bar may be adjusted laterally
5 3" plus or minus to tie reinforcing
N R#4) N1 S(#4) sl @ Tl . Ri#4) | g (® 8end or cut as required to clear drain slots
< - < =
g I = e + 3 L ®wo longitudinal wires may be in top center of cage
. Typ) 100k NE 2 Typ) ®
2 ) - D . ot y
3 i i ) hace U bas 0 Wox e e regon of porel CONSTRUCTION NOTES:
3 1% - ! n = 1% ! gth Is h e s N This railing may be constructed by the slipform process
& N ® g - U(#4) bars at 6" Max when end region of panel length X S be const by s by
(Typ) i B (Typ) o & is 6-0" and greater to side slot drain when approved by the Engineer, with equipment approved by
3wy 3y E P the Engineer. Provide sensor control for both line and grade
3 o —1 Tack welding to provide bracing for slipform operations is
/ acceptable. Welding may be performed at a minimum spacing
R — @ 1 of 3 ft between the cage and the anchorage. It is permissible
5 s o Approach o5 to weld to bars U, WU and S at any location on the cage. If
= wuza) — | ' Slab " increased bracing is needed, provide additional anchorage
or CRCP devices and weld in the upper two thirds of the cage. Paint
} | welded areas on epoxy coated and/or galvanized reinforcing
I N ‘ with an organic zinc rich paint in accordance with Item 445
Vertical S %' Rebonded “Galvanizing'.
Reinforcing steel > 4Pl recycled tire rubver

If rail is slipformed, apply an heavy epoxy bead 1" behind
toe of traffic side of rail to concrete deck just prior to slip
forming. Provide a #" width x ¥ tall heavy epoxy bead with
OR CIP RETAINING WALLS ON BRIDGE SLAB Type 11, Class C or & Type V epoxy

The back of railing must be vertical unless otherwise shown

SECTIONS THRU RAIL on the plans or approved by the Engineer

MATERIAL NOTES:
Provide Class "C" concrete. Provide Class "C" (HPC) if

ON ABUTMENT WINGWALLS

-
E:
o
0
9 ® s required elsewhere.
E % Provide Grade 60 reinforcing steel
2 S Epoxy coat or galvanize all reinforcing steel if slab bars
H are epoxy coated or galvanized
B 1 Deformed Welded Wire Reinforcement (WWR) (ASTM A1064)
H 1 of equal size and spacing may be substituted for Bars U and
5 2" Dia WU unless noted otherwise. Deformed WWR (ASTM A1064) may
Bending . ol > pia be substituted for Bars R and S, as shown. Combinations of
o @ 3 ¥ Dia ) @ S| Bending reinforcing steel and WWR or configurations of WWR other
by 3 N ; ,
| . 3 Bending ol 2 Pin than shown are permitted if conditions in the table are
Installed bar N Pin Installed WWR NG satisfied. Provide the same laps as required for reinforcing
: may rest on top  © - % may rest ontop  ©| % bare
i of slab or wall ~ 4 > of slab or wall N3 - Provide bar laps, where required, as follows:
S @ 2 g @ Uncoated or galvanized ~ #4 = 1'-7"
S & ; g
Jgay] x r___ & S Epoxy coated ~ #4 = 2-5"
3
el o
5 £ ° 1 o ! GENERAL NOTES:
I N - This rail has been evaluated and accepted to be of equal
$§ EY Min ~ 1 %" Max X strength to railings with like geometry, which have been crash
9 tested to meet MASH TL-3 criteria. This rail can be used for
o speeds of 50 mph and greater when a TL-3 rated guard fence
& transition is used. When a TL-2 rated guard fence transition
g BARS S (#4) BARS U (#4) BARS WU (#4) Ad just bottom %ch?:’gf:égféﬁfew%gf is used, this rail can only be used for speeds of 45 mph and
bars R(#4) as less.
< required to Do not use this railing on bridges with expansion joints
maintain 2" providing more than 5" movement
g cover over DESCRIPTION LONGITUDINAL WIRES VERTICAL WIRES Rail anchorage details shown on this standard may require
'ﬂ.‘ slots. M (c lat modification for select structure types. See appropriate
. o . inimum (Cumulative details elsewhere in plans for these modifications.
| Bars S Spa ~ 2 6" Max Spa 1.067 Sq In. 0.267 Sq In. per Ft etails e p
g 2 " p Total) Wire Area q q.1n-p Shop drawings will not be required for this rail
o (Typ) R(#4) o e o Average weight of railing with no overlay is 382 plf.
K R#4) — Minimum 8 P Cover dimensions are clear dimensions, unless noted
','zl Slab Expansion , , otherwise
o Joint or ; Maximum 10 8 Reinforcing bar dimensions shown are out-to-out of bar
8 Intermediate Sia) Waximum Wire The smaller wire must have an area
2 all Join L L L el L B O O ol Il o i} Size Differential of 40% or more of the larger wire.
g 1 SHEET 2 OF 2
2 — Bridge
'S' L L L L Division
3 T T I Texas Department of Transportation Standard
I
; o] L |
30" Min .
7 end region of v Ul#4) ot 6 Hax Tyo) Tyo) Field bend or TRAFFIC RAIL
o8 panel length L 1 2o | 6-0" Min P cut_bars 5(#4) as
=R with side g — ot required at slots.
&> Siot drains——— SECTION THRU
7
14
3 OPTIONAL SIDE SLOT DRAIN DETAIL OPTIONAL SIDE SLOT DRAIN
_3 e ——————————————————————————— e ——————————————
vl
Sh Note: Side Slot Drains may be used where shown elsewhere on
1N the plans or as directed by the Engineer. If continuous slots TYPE T551
EE at 8 ft c-c are required, then details as on standard Type T552 e r1s19009-19.0gn < TADOT [ow TR ox 700,
e should apply. Do not place drains over railroad tracks, lower Oroir Septenter 2078 T T
=¥ roadways, or sidewalks. When this rail is used as a separator s 001 | Us2TT,ETC
G between a roadway surface and a sidewalk surface, side drain LETC.
= slots will not be permitted. covurr sweer s
S5 VARIOUS
e ——




Wingwall Length

aries) Concrete Panel Length Concrete Panel Length Opening
End of Bridge Rail 50" Min
for payment ————=| i : & Intermediate Wall
o Joint (See Detail
_ | same as siab | same as sia o wmin it ( i Form to here.
G Thrie-Beam Jt Opening Jt Opening %' Max
Terminal
Connector
N N ‘ @
© Tool V groove
Construction Joint
or Controlled Joint
: s
{
Intermediate Wall L INTERMEDIATE WALL JOINT DETAIL
Joint (See Detail) Construction Joint
Limits or Controlled Joint Provide at all interior bents without slab expansion joints,
[ but
| Wingwall
AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS
¢ 5~ 1" Dia holes and 2 %" Dia x 2" deep recesses. Form or core holes and recesses.
Percussion drilling is not permitted. Adjust placement of reinforcing steel as necessary
to avoid bolt holes and recesses. Bolt recesses are only required when pedestrian
sidewalks are adjacent to back of rail. Tighten the 5 Terminal Connection Bolts in a well
distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and
the MBGF Transition. Cut bolts off after installation so as to extend no more than %"
beyond nut. Paint ends of cut-off bolts with Zinc-rich paint
g -
L L I
4 Thrie-Beam
Terminal
> o Connector
Bars S Spa ~ 2" 6" Max Spa s 6" Max_Spa 2
Same as Slab Y Min 3 T gl
@ Ry — S(#4) R#4) —— - S|
E Joint Opening ’— %' Max g 2|y
ﬁﬁz 5 § ©)
g -
=3 T~ o
e S(#4) Top of Abut =~ J @
3= Wingwall = f
Field bend T L
reinforcing T Approach Vertical Taper
as necessary o L | Slab or CRCP |
to maintain
1" cover ) %' Rebonded 3-0"
at taper Wu(#4) U(#4) al 6" Max € Intermediate Wall recycled tire rubber [*— End of Back of
5 at 6" Max Joint (See Detail) 3.6 Rail Off set
Top of Abut

(Typ) Wingwall

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT SECTION ELEVATION
TERMINAL CONNECTION DETAILS

¢ Concrete Rail Footprint

T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contrigc+ SRénewod 80 0202V

Queside Edge Qutside Eoge @ rerminal conectors and associated hardware are
b 0 of Slab: b .
) to be paid for under the Item "Metal Beam Guard
Abut Wingwall X Fence". Attach Metal Beam Guard Fence Transitions SHEET 1 OF 2
€ siab =— @ Concrete Rail Expansion Joint. Location of Rail Expansion to the bridge rail and extend along the embankment . Brid,
Exp;wan Joint must be at the intersection of & Slab Expansion Joint, unless otherwise shown in the plans. g‘ Pridge
Rail Footprint and perpendicular to slab outside edge I i Standard

J“”“T“\ ‘ l @ Increase 2 for structures with overlay Texas Department of Transportation

} g @ Back of rail offset may, with Engineer's approval, TRAFFIC RAIL
z be continued to the end of the railing.
b4 B . (@ prace 4 aaditional Bars R(#4) 3-8" in length inside SINGLE SLOPE
> < Bars S(#4) and centered 2-0" from end of rail
¢ Cross-hatched area must have when Terminal Connections are required.
& ¥ Preformed Bitumuminous

Fiber Material under concrete
& rail, as shown.
o
g — TYPE SSTR
3 Traffic Side of Rail Fie ristd014-19.09n < TxDOT [ow: _JTR__Jox. TxD0T)
- ©r 00T 108 HIGHWAY
- PLAN OF RAIL AT EXPANSION JOINTS ‘
& 001 | US277,ETC.
»;(5 Example showing Slab Expansion Joints without breakbacks. SHEET WO
S5 VARIOUS
e ——




2% -2 ¥ @ increase 2 for structures with overlay
o © © o
& 7 7 & & 78 & @5 ¥ when vertical reinforcing has closer
o o o o clear cover over horizontal reinforcing in
3 3 s 3 butment wingwalls or retaining walls on
3 o a & o 3 abutment wingwa g
- r-o - s r-o - traffic side of wall
K 1" Ror Qggzﬂ;/ roil ! L rRor Q;‘QZ’;} Rl ! (©) 4s an aid in supporting reinforcement,
ES Chamfer N & | Chamfer N additional longitudinal bars may be used
~ = ~ = in the slab with the approval of the Engineer.
Such bars must be furnished at the Contractor's
expense.
B) S
2 ] = ) ] @Tup longitudinal slab bar may be adjusted laterally
R(#4) — R(#4) 3" plus or minus to tie reinforcing.
« w
©) ch IRZN ¢ © = g IR ¢ (® o Iongitudinal wires may be within upper bend
. g o th | g | g
? @ (Typ) sia) & S » (Tye) & (@ send or cut as required to clear drain siots. CONSTRUCTION NOTES:
™ ® 1% _ ) ® 1% — : o iy he <linfor o
@ 3 - T @ 3 : T Spm, U(#4) bars at 4" Max when end region of panel This railing may be constructed by the slipform process
N o (Typ) 3 s o (Typ) 3 P when approved by the Engineer, with equipment approved
S S length is less than 6'-0" to side slot drain. Space ” ’ ,
: g 3 q i by the Engineer. Provide sensor control for both line and
N B N - U(#4) bars at 6" Max when end region of panel length N ; .
2y (5) a4y S is 6-0" and greator to side slot draim grade. Tack welding to provide bracing for slipform
o ¢ - operations is acceptable. Welding may be performed at
a minimum spacing of 3 ft between the cage and the
anchorage. It is permissible to weld to bars U, WU and S
5 En i 8 5| S at any location on the cage. If increased bracing is needed,
2 ‘ Approach = provide additional anchorage devices and weld in the upper
= wura) —f-et Slab two thirds of the cage. Paint welded areas on epoxy coated
| or CRCP and/or galvanized reinforcing with an organic zinc rich paint
} | in accordance with Item 445 "Galvanizing’.
Vertical T" %' Rebonded If rail is slipformed, apply an heavy epoxy bead 1" behind
Reinforcing Steel Md, bl recycred tire rubber toe of traffic side of rail to concrete deck just prior to slip
forming. Provide a #" width x ¥" tall heavy epoxy bead with
bl ON ABUTMENT WINGWALLS Type 111, Class C or a Type V epoxy.
? OR CIP RETAINING WALLS ON BRIDGE SLAB The back of railing must be vertical unless otherwise
b4 —_— shown in the plans or approved by the Engineer
E SECTIONS THRU RAIL MATERIAL NOTES:
= — Provide Class "C" concrete. Provide Class "C" (HPC) if
o) required elsewhere.
9 Provide Grade 60 reinforcing steel
ki Epoxy coat or galvanize all reinforcing steel if slab bars
2 are epoxy coated or galvanized
g T Deformed Welded Wire Reinforcement (WWR) (ASTM A1064)
B 2 ¥ Dia —_— of equal size and spacing may be substituted for Bars U
£ Bend > ¥ Dia and WU unless noted otherwise. Deformed WWR
= @ 9 ©) @ " Bmfdm' (ASTM A1064) may be substituted for Bars R and S, as
E o . e poneing ol @ shown. Combinations of reinforcing steel and WWR or
= x % 3 %' Dia N 2| configurations of WWR other than shown are permitted if
9 Installed b 2 3 Bending ® , S Sl = conditions in the table are satisfied. Provide the same
nstalled bar ] S Pin Installed bar T s ° laps as required f nf b.
may rest on top & S N I % | = ps quired for reinforcing bars
¥ / ; < may rest ontop  ~| 3 ] Provide bar I Jhere re d. as follows:
k )/ , 4 X may rest ¢ E . rovide bar laps, where required, as follows
€ of slab or wal N S of slab or wall & g o~ Uncoated or galvanized ~ #4 = 1'-7"
N 2 Epoxy coated ~ #4 = 2-5"
P 7 poxy
3"e 9 GENERAL NOTES:
5 £ 1 This rail has been successfully evaluated by full-scale
+ < . crash test to meet MASH TL-4 criteria. This rail can be
3 9 ' Min 9 »' min | N used for speeds of 50 mph and greater when a TL-3 rated
9 T Wor T e guard fence transition is used. When a TL-2 rated guard
o %' Max " Max fence transition is used, this rail can only be used for
ol speeds of 45 mph and less.
g BARS S (#4) BARS U (#4) BARS WU (#4) OPTIONAL WELDED WIRE Do not use this railing on bridges with expansion joints
REINFORCEMENT (WWR) providing more than 5" movement.
] Rail anchorage details shown on this standard may require
3 modification for select structure types. See appropriate
F DESCRIPTION LONGITUDINAL WIRES VERTICAL WIRES details elsewhere in plans for these modifications
& Bars S Spa ~ 2 6 Max Spa Shop drawings will not be required for this rail.
I - H Minimum (Cumulative Average weight of railing with no overlay is 376 pif
o R(#4)
5 (Typ) iy 1.067 5q In 0.267 Sq In. per Ft
Total) Wire Area -
2 ) Cover dimensions are clear dimensions, unless noted
i . Adjust bottom o of Wires spacing O Rernforsing bar dimensions shown are out-to-out of bar
g Slab Expansion bars R(#4) Minimum 8 4" - - _
= Joint or as required o Maximum 10 8"
wd Intermediate to maintain <2 faximur
= " - ==
9| wall Joint At LR 2 cover a|g Maximum Wire The smaller wire must have an area
2 over slots. N Size Differential of 40% or more of the larger wire
g T S#4) SHEET 2 OF 2
2 !,I m — Bridge
'S' - L L Division
3 'HT ) T l I Texas Department of Transportation Standard
! |
|
i " 1
§ 3-0" Min | L | . 2 2 TRAFFIC RAIL
=7 u#4) U(#4) at 6" Max Field bend
a -~ end region of (Typ) (Typ) ield bend or
Y panel length L J_ 2-0" J_ 6-0" Min 2-0" cut bars 5(#4) as SINGLE SLOPE
= with side S0t ot required at slots
5 e ‘ SECTION THRU
P
™|
2| OPTIONAL SIDE SLOT DRAIN DETAIL OPTIONAL SIDE SLOT DRAIN
2 I ———————————————————————— e ——————————————————————
vl
Sl Note: Side Slot Drains may be used where shown elsewhere on
1N the plans or as directed by the Engineer. Drains should not TYPE SSTR
o be placed over railroad tracks, lower roadways, or sidewalks. Fie r51d014-19.0gn < TXDOT [ow. JTR__[ck: TxDOT|
<o When this rail is used as a separator between a roadway surface 00T Septenter 2019 oo [
=¥ and a sidewalk surface, side drain slots will not be permitted. s 001 | Us2TT,ETC
; LETC.
;5 Counrs sweer wo.
ag 22| VARIOUS
——




Nominal begin MBGF

length of need ﬂf/\/umma/ end of Bridge Rail for payment Nominal end of Bridge Rail for payment —st=— Nominal begin MBGF length of need
- 25'-0" Nominal Rail Section ~ one 25'-0" W-Beam or two 12'-6" W-Beams (Typ) o
- -

& w-Beam Spl ——j ‘ 53 @ LE10) ‘ LE4O) f=— & w-Beam Spi
-Beam Splice (Typ & Max) (Typ & Max) (Typ & Max) “beam Splice
1w, 3w ‘ ‘ ‘ : . 6-3 RN AR

(Typ) (Typ) “ ‘ ‘ ‘ ‘ (Typ) ‘ (Typ) (Typ) ‘ (Typ)

|
=—$ First Guardrail Post ® ® ¢ Rail Post
W

& w-geam . =—¢ Rail post ———=—= & First Guardrail Post =

il ]

Variable ®), % o Wi, #' n o Min . #' ‘ Variable
(Typ) (Typ) (Typ) || (Typ) ‘ ‘ (Typ) | (Typ) (Typ) || (Typ) ‘ | (Typ) ‘
=== = = = = | - e =
W = . S
- g Cons Limits -
onstruction Joint of Abut %
| Limits or Controlled Joint Wingwall | | ||
of Abut
Il Wingwall Il [
. = e e .
- — ™= n .
Install a minimum of 2 CRT AT BENTS WITHOUT AT BENTS WITH Install a minimum of 2 CRT
posts with blockouts immediately AT ABUTMENTS SLAB_EXP_JOINTS SLAB_EXP_JOINTS AT_ABUTMENTS posts with blockouts immediately
Off the bridge. CRT pOSt as par! —ee——— off the bridge. CRT post as part

of a guardrail end treatment may of a guardrail end treatment may
satisfy this requirement ROADWAY ELEVATION OF RAIL satisfy this requirement ’

@9" Min, 5'-9" Max

Showing without overlay

(D 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

E (Dighten the first hex nut by hand until the top and bottom edges of the W-Beam
o engage the Backer Plate (Backer Plate should be snug against the post). Then
N tighten hex nut one revolution with wrench and secure with the second hex nut.
el
(Dbt x 1% x 1% with % Dia Hole centered in PL (ASTM A36). Square Guardrail
R € %" Dia x 2 ¥ hex head o - o Washer (FWRO1).
EE ( - a -~
Se. B with ’jnseﬂ/w'egiludi washor o) Backer PL (©) The post nearest to a slab joint or end of structure may be shifted up to 9" in
SEC FWC08a and one regular order to satisfy the minimum offset dimension. Drill a new %' Dia hole on the
2 § lock washer placed under [=-Nominal Face of Rail ‘57{ %' Dia x 2 ¥ hex head bolt (ASTM A307 or FBX08a) [=- Nominal Face of Rail centerline of W-beam for shifted post. Paint hole with two coats of zinc-rich
H two hex nuts (ASTM A563 ) with one regular washer or FWCO08a and one regular lock paint conforming to the Item “Galvanizing". All other posts must remain on the
$ or FNX08a). W-Beam washer placed under two hex nuts (ASTM A563 or FNX08a). typical spacing.
o
o -1 i D¢ % pia rormed holes for ¢ %' Dia heavy hex head anchor bolt (ASTM F3125
N . Gr A325 or A449) or threaded rod (ATSM A193 Gr B7 or F1554 Gr 105) with one
g o [ ° hardened steel washer (ASTM F436) and one regular lock washer placed under
® 3 Backer PL— |2 heavy hex nut (ASTM A563). One additional heavy hex nut must be furnished and
<) Backer PL |z Lz tack weled for each threaded rod. See "Cast-In-Place & Formed Hole Anchor
; e — | X s ! Bolt Options"
&y piax1y  T|E =g
& ,,ef ,w:d Xbu,t/ 3 \@ 7 @q %' Dia heavy hex head anchor bolt (ASTM F3125 Gr A325 or Ad49) or threaded
| (ASTM A307 or @ @ Post -—= rod (ATSM A193 Gr B7 or F1554 Gr 105) with one hardened steel washer (ASTM
2| FBX14a) with A—-]-3 - S F436) and one regular lock washer placed under heavy hex nut (ASTM A563). One
| one hex nut @ - = additional heavy hex nut must be furnished and tack weled for each threaded
¥ 3 “ oA . A rod. See "Cast-In-Place & Formed Hole Anchor Bolt Options”
g (asTH AS63 or G| & € %' Dia x 1 ¥ hex head bolt (ASTM A307 or P
E 2. SN FBX14a) with one hex nut (ASTM A563 or FNX14a). - e -
) s § e The use of this railing is restricted
E S 3|8 1y to speeds of 45 mph or less.
E 3 als —
3 . 2|8
g ~|& Base PL NS SHEET 1 OF 2
. ~la
— i i
§ Bridge
1 Division
,§ < I ! - I Texas Department of Transportation Standard
Sle <3
N gls S <
§ L - oD I - 4® 8%
22 el el <
3 | il TRAFFIC RAIL
o~
P . - .
2.: Washer PL Base PL Washer PL e
&2 o law 5 ® -
g | EE—
g2 vlawl |sw
/i /i
88 TYPE T63ILS
Y RAIL_SECTION TRAFFIC_SIDE RAIL VIEW ____ = === _
&7 ————— RAIL SECTION ON é r51d037-20.0gn v TXDOT_[cx: AES_|ow: ‘ SR [o AES
o T «DOT Sej ber 2019 coNT 108 HIGHWAY
=" RAIL DETAILS ON BRIDGE SLAB ABUTMENT WINGWALL
& 637593] 001 | US277,ETC.
[ Showing without overlay. Showing without overlay. g e I sweer wo
QL 22 VARIOUS




250" or_12-6' @

¢ %' 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 ~

Thrd Lgth

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

must be furnished and ‘
tack welded for each

threaded rod.

©

DISCLAIMER:

2:46:26 PM e e
T: \LRDDSTMNT\FY 2021\MNT Controcts\MBGF REPAIR UPPER\MBGF UPPER_Contrigc# SREneWwo| §0 0202 ¥ YNST ANDARDS 42021 1AM 806 HFGREOUS=2027\r 18 a0 T- 20,

1/28/2021

DATE:
FILE.

- -
¢ w-Beam Splice = 3.1y 3.1 31 _ri W-Beam Splice
T) T T i
(Typ) T (Typ) T T o ity
-_— ¥ x 2 4" Slotted
Holes (Typ)
. . . .
—— ' ' ] ' =
T T i T *
- - 1 -
- Il - Il Mo Il -
i i i i !
= = | /| | A
W-BEAM ELEVATION 8 Splice Holes (Typ)
2%
7 w
2" et e Lt o
¢ w-Beam Splice ‘ . ‘
Traffic Direction
= -
8 ~ % Dia x 1 4" button -
head splice bolts (ASTM A307)
or with a double recessed hex
nut (ASTM A563 or FBBO1)
W-BEAM SPLICE ELEVATION
&
P -
Base PL % x 8 x 8 -
(ASTM A529 Gr 55 :
or A572 Gr 50) ¢ 53 x57
(ASTM A992)
;
By B
‘o = “
N %" Dia Holes | ™ X .
_} front flange ‘ N
1 only. ~
N |
| e — -
N
< -
Traffgl =
‘ Side ~
N %" Dia Holes € %rxr
i . ] front flange Slotted Holes
only.
: o
&
SECTION A-A
N
&
k53 x 57
(ASTN-A992) PLU X678
(ASTM A36)
~N
Il
I & ‘ ‘ 5
it © ‘ ‘ v
1T
W v
m o — —of —
i | |
T T =~
! ‘ I € 14" Dia ‘ . . x
. I . Holes -
{ [ T L) Bese PL% x 8 x 8

‘ ‘ (ASTM A529 Gr 55 1" 6" 1"
or A572 Gr 50).

POST ELEVATION WASHER PLATE DETAIL
S

Tack
Weld

(7 _Embed

Flush or
Ye" Max

CAST-IN-PLACE & FORMED
HOLE ANCHOR BOLT OPTIONS

Backer PL(1]]

@SE&' "Rail Details On Bridge Slab" and/or "Rail Section On
Abutment Wingwall".

565‘ “Material Notes" for anchor bolt information.

@Ea(ker PL % x 8 x 1'-3" (ASTM A1011 CS or SS Gr 33,
or A1008 CS or SS Gr 33 (11 Gage acceptable)).

@USEd for structures with overlay.
@Used for structures without overlay
(3 4t the nominal end of the bridge rail for payment, one 9'-4 4

or 6-3" W-beam section is permitted in order to achieve the
required W-Beam splice location on the MBGF.

2
b %
%'R‘
\
PLAN
| H\ :
— 0o — T
| )
L N N
QHos/g("’SDra H <
©
|
797 |

ELEVATION
BACKER PLATE
——

MBGF AND END TREATMENT NOTES:

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

CONSTRUCTION NOTES:

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

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

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

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

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

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

Shop drawings are not required for this rail.

MATERIAL NOTES:

Galvanize all steel components.

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

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

W-beam must meet the requirements of Item 540, "Metal Beam
Guard Fence" except as modified in the plans. The Contractor
may furnish rail elements of 25'-0" or 12'-6" (Nominal) lengths and
a single rail element of 9-4 ¥ or 6-3" (Nominal) length
W-Beam must have slotted holes at 3'-1 %"

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

GENERAL NOTES:

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

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

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

Average weight of railing with no overlay: 13 plf total

SHEET 2 OF 2
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I Texas Department of Transportation Standard
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Nominal begin MBGF

length of need ﬂf/\mmma/ end of Bridge Rail for payment Nominal end of Bridge Rail for payment—wt=——Nominal begin MBGF length of need
- 25'-0" Nominal Rail Section ~ one 25'-0" W-Beam or two 12'-6" W-Beams (Typ) o
- -

¢ w-Beam Sp/me——j ‘ 3-1 4@ ERRAO) LR ACNERRO) ‘ ERRLO) 31 5 (@

(Typ & Max)  (Typ & Max) | (Typ & Max) ' (Typ & Max) Ty & o T 7o & W f=— & w-Beam Splice
. . o

31w 3y ‘ ooz w3
(Typ) o) “ | ‘ ‘ ‘ ‘ ‘ el | (Typ) (Typ) [ ™
=& First Guardrail Post ! & w-geam ® =——= @ Rail Post =——= i ® ® = Rail Post~= - ) § First Guardrail Post—=
Variable L% 9" Min, #" 9" Min . %' 9' Min . H" ‘% Variable
(Typ) (Typ) ‘ (Typ) || (Typ) ‘ ‘ ‘ (Typ) | (Typ) (Typ) || (Typ) ‘ ‘ | (Typ) ‘ ‘
: . o s, - — - o ‘ a
— —— —, } L= —
@ “T T T
Tle
N
S R = - : L[WWWWWWM

Limits
of Abut
Wingwall

Construction Joint

Contr
Limits or Controlled Joint

.

= -
s [ | 1 B =

of Abut

Wingwall [ L]
MBGF post with blockout AT BENTS WITHOUT AT BENTS WITH MBGF post with blockout
as required for guardrail AT _ABUTMENTS SLAB_EXP_JOINTS SLAB_EXP_JOINTS AT _ABUTMENTS as required for guardrail

ROADWAY ELEVATION OF RAIL

Showing without overlay

@9” Min, 5'-9" Max

(D waintain 3-1 % 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.

@Inc/ease 2" for structures with overlay.

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

@PL % x 1% x 1% with # Dia Hole centered in PL (ASTM A36). Square Guardrail
€ %" Dia x 2 ¥ hex head s P e Washer (FWRO1)
bolt (ASTM A307 or FBX08a) 10 Backer PL ° -0
with one regular washer or
FWC08a and one regular

(© 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
<——— %" Dia x 2 4" hex head bolt (ASTH A307 or FBX08a) (= Nominal Face of Rail centerline of W-beam for shifted post. Paint hole with two coats of zinc-rich

DISCLAIMER

g
o
%l
&
|
g .
9 lock washer placed under [=-Nominal Face of Rail
+| two hex nuts (ASTM A563 with one regular washer or FWC08a and one regular lock paint conforming to the Item "Galvanizing". All other posts must remain on the
§ or FNX08a). W-Beam washer placed under two hex nuts (ASTM A563 or FNX08a). typical spacing.
o
( _ _
o (D¢ % Dia formed hotes for ¢ %' Dia heavy hex head anchor bolt (ASTH F3125
& _ Gr A325 or A449) or threaded rod (ATSM A193 Gr B7 or F1554 Gr 105) with
g @ Backer PL— |@—— hardened steel washer (ASTM F436) and one regular lock washer placed under
ol 8 & & heavy hex nut (ASTM A563). One additional heavy hex nut must be furnished and
=l Backer PL W T LS tack weled for each threaded rod. See "Cast-In-Place & Formed Hole Anchor
9 ) Ty — My - Bolt Options"
gl twoiaxiw T3 L8 <
uj hex head bolt g \@ & Ppost —=1 N @( %' Dia heavy hex head anchor bolt (ASTM F3125 Gr A325 or A449) or threaded
g (ASTM A307 or . 7 . rod (ATSM A193 Gr B7 or F1554 Gr 105) with one hardened steel washer (ASTM
FBX14a) with -2 - ) F436) and one regular lock washer placed under heavy hex nut (ASTM A563). One
o one hex nut [© B T additional heavy hex nut must be furnished and tack weled for each threaded
b (FANSXT;L—AS“ or [©) S o € ¥ Dia x 1 %" hex head bolt (ASTM A307 or N rod. See "Cast-In-Place & Formed Hole Anchor Boit Options'
E 2. N FBX14a) with one hex nut (ASTM A563 or FNX14a)
wl s N <
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250" or_12-6' Q)

- -
§ w-Beam Splice = 3.1y 30 30w _rq W-Beam Splice ¢ %/ bia /,mvé hex gejay
d - —— anchor bolt (ASTM F3125
17 o R =l T o) o MBGF AND END TREATMENT NOTES:
4 ¥ (Typ) threaded rod (ATSM A193 - This traffic railing must be anchored by metal beam guard
- %" x 2 ¥ Slotted . S| fence (MBGF) and guard fence end treatments. Determine MBGF
/i /) Gr B7 or F1554 Gr 105) 5
: Holes (Typ) with one hardened steel =3 length of need in accordance with the Roadway Design Manual,
. . . washer (ASTM F436) and B unless otherwise specified. The minimum MBGF length of need
== T | T = one regular lock washer ~|= required for agcharmg the railing is 25 of MBGF plus the

- - i - placed under heavy hex ll 5 appropriate end treatment.

= —  —  —  — — L e — - — nut (ASTM A563). One .

— = T ; = dditional heavy hex nut CONSTRUCTION NOTES:

P — | | [ | - must be furnished and ‘ Face of rail post must be plumb unless otherwise approved by
tack welded for each O the Engineer. Post must be perpendicular to adjacent roadway
threaded rod 2 grade. Use epoxy mortar under post base plales if gaps larger

W-BEAM ELEVATION 8 Splice Holes (Typ) w than %" exist.
i Fully anchored guardrail must be attached to each end of rail
) Tack A metal beam guard fence transition is not used with this rail.
g 2% Wao[/u Flush or At the Contractor's option anchor bolts may be an adhesive
. f— " Yo anchor system. See "Material Notes"
B 44 %" Max Test adhesive anchors in accordance with Item 450.3.3, ‘Tests"
gl 2 I T =4 Test 3 anchors per 100 anchors installed. Perform corrective
£ -t CAST-IN-PLACE & FORMED measures to provide adequate capacity if any of the tests do
k4 HOLE ANCHOR BOLT OPTIONS not meet the required test load. Repair damage from testing
% ¢ w-Beam Splice as directed.
§ ‘ : It is recommended to show a Rail Layout with rail posts and
£ : W-beam splices. Fabricator must submit erection drawings to
E the Engineer for approval.
Traffic Direction Round or chamfer exposed edges of rail post and backer plate
§ . = ., ’ ., to approximately %g" by grinding.
8 ~ %' Dia x 1 ¥ button = (©) see "Rail Details On Bridge Slab" and/or "Rail Section On Shop drawings are not required for this rail
§ head splice bolts (ASTM A307) Abutment Wingwall
< or with a double recessed hex MATERIAL NOTES:
8 nut (ASTM A563 or FBBO1) (9 see “waterial Notes" for anchor bolt information Galvanize all steel components.
0| - b - " SH} 2719
Anchor bolts for base plate must be %' Dia ASTM F3125
= ) p e / i 3
3 W-BEAM SPLICE ELEVATION ®57£:%OZLC'§ X 852 ’G 333(*‘51;’”6’”0” 65,"2/55 Gr 33, Gr A325 or A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105
b4 - or or r ( age acceptable)) threaded rods with one tack welded heavy hex nut each) with one
E - (D used for struct o , hardened steel washer (ASTM F436) and one regular lock washer
sed for structures with overlay placed under each heavy hex nut. Nuts must conform to ASTM
g iy A563 requirements
2 4 4 Bused for structures without overtay Optional adhesive anchorage system must be %' Dia ASTM A193
) | Base PL% x 8 x 8 - " N N g i Gr B7 or F1554 Gr 105 fully threaded rods with one hardened
E (ASTM A529 Gr 55 : ®Ai Lﬁ’,’i,”‘iﬂg‘” end of the "””ge.t"’"’ Tor ,‘[’/‘”’“F"“ one g’i % steel washer (ASTM F436) and one regular lock washer placed
2 or A572 Gr 50) ¢ s3x57 % O i O e oraes [© achieve the under cach heavy hex nut. Nuts must conform to ASTM A563
= (ASTM A992) required W-Beam splice location on the requirements. Embed fully threaded rod into slab and/or abutment
i wingwall using a Type 111, Class C, D, E, or F anchor adhesive.
2 N ' i ' N Minimum adhesive anchor embedment depth is 4 ¥". Anchor
B ~ . ~ adhesive chosen must be able to achieve a nominal bond strength
§ ~ ~ in tension of a single anchor, Na, of 8 kips (edge distance must
s ] G, - o be accounted for). Submit signed and sealed calculations or the
@ 2 manufacturer's published literature showing the proposed anchor
- . N j adhesive's ability to develop this load to the Engineer for approval
& N #" Dia Holes & ™ & v » prior to use. Anchor installation, including hole size, drilling, and
[y — | front flange ‘ S clean out, must be in accordance with Item 450, “Railing.”
B - only. = %R W-beam must meet the requirements of Item 540, "Metal Beam
SEE . Guard Fence" except as modified in the plans. The Contractor
2 § X i | 1 may furnish rail elements of 25'-0" or 12'-6" (Nominal) lengths and
2 & ~ a single rail element of 9-4 %' or 6'-3" (Nominal) length
§| © W-Beam must have slotted holes at 3-1 %".
9 Traff S Some part numbers from the "Task Force 13" Guide to
o ‘ 5’: < - Standardized Highway Barrier Hardware have been furnished
i . 5 lae for quick reference.
gf A %" Dia Holes € Hrxr ‘
. 1 . 1 front flange Slotted Holes Backer PL(1 GENERAL NOTES:
! only. PLAN This railing has been successfully evaluated by full-scale
; ) — crash test to meet MASH TL-3 criteria. This railing can be used
Z 5 ‘ ‘ s, for speeds of 50 mph and greater.
wl T | This rail is designed to deflect approximately 4' to 4'-6" as it
N o !
&l T contains and redirects the errant vehicle. This rail may not be
= SECTION A-A - o - +~ installed on top of or behind curbs thal project above finished
| I — grade, on bridges with expansion joints providing more than 5"
= movement, on retaining walls, or on grade separations and
o interchanges.
& " % Repairs to impact-damaged post and base plate unit are not
8 Ry p ged p p
w e 55457 - X permitted. Replace all impact-damaged posts with a new post
= A P © and base plate unit.
& (ASTM-A992) : an p
E PL Y% x 6% x8 Average weight of railing with no overlay: 20 plf total
) (ASTM A36)
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S or A572 Gr 50). ELEVATION O oo [
. 001 | US277,ETC.
6y POST ELEVATION WASHER PLATE DETAIL BACKER PLATE o720,
=2 N I “
3 VARIOUS
e —




. Modified ¥ Modified ¥ Bars V Traffic @ see Rail standard for projection from finished grade
r Bars v r Bars r o or top of sidewalk.
S S @Pld(e additional #4 longitudinal bar. Bar embedded
i @) . ©) i @ ~ in slab must be provided by the contractor, included
| © | © | [N JEE A as part of railing reinforcement. Bar shown is
2 ©) 2 @ required to control alignment of rail anchorage
® | ’/ 5 S | steel. Bar shown may be placed outside of slab at
g J ' the contractor's option and removed after slab has
= | e N cured.
«——— Straight leg may
- be used on 7 ¥ ® tength shown for 6 U Min bar embedment with no
. S Straight leg . overhang only overlay or raised sidewalk. Adjust as required.
4 4 may be used. - 4
- — 7 | . .
Overhang Overhang Overhang @ see Rail standard for Bar size.
TIF, TIW, T2P, CIW_& C2P RAILS MODIFIED BARS V FOR

TIF, TIW, T2P, CIW & C2P RAILS AT
1%" & 7 %" OVERHANGS (3)

CONSTRUCTION NOTES:

Rail anchorage bars may be field bent as required to clear rail reinforcing or to
provide minimum cover shown on standard rail detail sheets.

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

MATERIAL NOTES:

T402 & C402

T401

g
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=
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3

2

3

3
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a 3" Galvanize all steel components of steel rail system.

. | Provide Grade 60 reinforcing.

< Modified Modified

8 Bore Bore s Bors v Cast-in-place anchor system for T631LS and T631 Rail must be %' Dia

= © ® ~1 ® |G P ASTM F3125 Gr A325 or A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105

) ~ ~ == ’7 ic threaded rods with one tack welded heavy hex nut each) with one hardened steel

Z © | © /‘@ /‘@ | B Side washer (ASTM F436) and one regular lock washer placed under each heavy hex nut

=| ol v Nuts must conform to ASTM A563 requirements.

E % 5 % Y 2% Adhesive anchors for T63ILS and T631 Rail must be %' Dia ASTM A193 Gr B7

o 3 = [ or F1554 Gr 105 fully threaded rods with one hardened steel washer (ASTM F436)

) = Straight leg and one regular lock washer placed under each heavy hex nut. Nuts must conform

may be used on to ASTM A563 requirements. Embed fully threaded rod into slab and/or abutment
k — - - 7 % overhang wingwall using a Type 111, Class C, D, E, or F anchor adhesive. Minimum adhesive
Eo . 14 § Straight leg § < only anchor embedment depth is 4 ¥'. Anchor adhesive chosen must be able to achieve
= 19 7% may be used. -1 % X a nominal bond strength in tension of a single anchor, Na, of 8 kips (edge distance
é i Ove/'hang- Overhang Overhang o must be accounted for). Submit signed and sealed ca/tu/at‘/uns or the manufacturer’s
27 e g 1 published literature showing the proposed anchor adhesive's ability to develop this
3 =Y load to the Engineer for approval prior to use. Anchor installation, including hole

§ MODIFIED BARS v FOR sige driling and clean o, must be in accordance with len 420, “naing”

9 T401, T402 & C402 RAILS T401, T402 & C402 RAILS AT reinforcement is epoxy coated or galvanized

& 1%" & 7 %" OVERHANGS (3)

Q| GENERAL NOTES:

El Designed in accordance with AASHTO LRFD Bridge Design Specifications.

N The rail anchorage details shown on this standard are only applicable for 8" deep

= overhangs with the following overhang widths: 1 ¥, 7 #" and 1'-1 ¥’

3 This standard only applies to rails at the outside edge of the bridge, and not in

[4 conditions where interior rails and median barriers are used

wl This standard does not support the use of Type T66, T224, TSOHT, T80SS, C412,

gf €66, PR11, PR22 and PR3 Rail on CG Span bridges

See Rail standard sheets for approved speed restrictions, notes and details

] not shown.

«

h Cover dimensions are clear dimensions, unless noted otherwise

# Reinforcing bar dimensions shown are out-to-out of bar

I Modified Modified Bars U

“;‘ - ) Bars U . ) Bars U - /

g . : © : @ I . J¥e) I [l SHEET 1 OF 2
a — Bridge
= % be—Trarfic Division
'§ — @ @ Side I Texas Department of Transportation Standard
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o9 d may be used. _ may be used on
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44 a4 a4 4%
Raow RaOw

N (D see Rail standard for projection from finished grade
or top of sidewalk.

Modified
Bars U

2

@ [©) e 7 rarric @ prace additional #4 longitudinal bar. Bar embedded

| = Side in slab must be provided by the contractor, included

) as part of railing reinforcement. Bar shown is
required to control alignment of rail anchorage

® steel. Bar shown may be placed outside of slab at

the contractor's option and removed after slab has

cured

7 @Lengm shown for 6 %" Min bar embedment with no
s overlay or raised sidewalk. Adjust as required.

7
Overhang

.
Overhang

-1 %
Overhang

@SEC Rail standard for Bar size.

® Length shown for 1'-0" Min bar embedment with no

MODIFIED BARS U overlay or raised sidewalk. Adjust as required.
FOR T221, T222, T551, T552, C221® (© after posts have been set and bolts tightened, bolt
& SSTR RAILS AT 1 ¥" OVERHANG projection above nuts of more than ¥' must be
cut off and painted with two coats zinc-rich paint
conforming to Item 445, “Galvanizing'

T221, T222, T551, T552, C221 & SSTR RAILS

44 ~Bars L & U 44 ~Bars L & U 44" ~Bars L &U 5" @599 “Cast-In-Place & Formed Hole Anchor Bolt Options".

Bars Bars L h @ %' Dia ASTM A193 Gr B7 or F1554 Gr 105 fully threaded
M) (Y sors v rods with one hardened steel washer (ASTM F436) and one
E @ regular lock washer placed under each heavy hex nut
(ASTM 4563). See "Material Notes" for installation.

I=— Modified
Bars U

2

O)

l—Traffic

Side
®

5 ®

4

7-0"

slab bars Cov {

slab bars Cov !

—
< < =3

E] = S|8

- B g =

- S - 2|z

n 4 0 o

Overhang 3 Overhang 8 Overhang g2

T223 & C223 RAILS MODIFIED BARS U
_— FOR T223 & C223

RAILS AT 1 %" OVERHANG

se of this standard is go

-Anchor Bolt

-Anchor Bolt
Length = 7 Z"@

Length = 7 %@
%' Dia formed holes
for %' Dia Anchor Bolts

Anchor Bolt %
Length = 10'7) x

kind is made by TxDOT for any pus

DISCLAIMER:
The u:

Bolt Projection
Bolt Projectior
Bolt Projection

) 1%

Bolt Projection
1

‘ Bolt Projection

-
anl
\

g

o

)

g

ey

8l

Y

H

§

o

[|

x|

i

g B . | Il x s

S5 & © & 2 o 3

i N Liy o o= -

: | I

ﬁ L“ Washer PL as ‘ “ “ “ ®

% 1% 7% shown on T631LS & -1 %" 1% 7 W -1 %"

— = R — ; =

« Overhang Overhang 7631 Rail standards Overhang Overhang Overhang Overhang

«

2l I » 4 u : : - 4w

o 4 4 ! 4

u

B

2 T63ILS & T631 RAILS CAST-IN-PLACE ANCHOR OPTION T63ILS & T631 RAILS ADHESIVE ANCHOR OPTION

g SHEET 2 OF 2

g (e Lot o o,

é ¢ %" Dia heavy hex head anchor bolt (ASTM F3125 TYPICAL ANCHORAGE PLACEMENT ITexas Department of Transportation Standard

e Gr A325 or Ad49) or threaded rod (ATSM A193 _________— — __—— ]

g Gr B7 or F1554 Gr 105) with one hardened steel [ -
32 washer (ASTM F436) and one regular lock washer S CONCRETE SLAB & GIRDER

o p/dadff(/ un/dler healw hextwut (f\stMfA563))v vaed ‘ - g
=9l additional heavy hex nut must be furnished an
SN tack weided for each threaded rod gl = RAIL ANCHORAGE DETAILS
@ w @
- |
14

2 Tack :h
=5 weld Flush or
88 e wox CGRAD
N x|
3 i gradste-18.091 on TXDOT [or: TxDOT [ow. TR Jor. WA
‘{‘?.. CAST-IN-PLACE & FORMED éT WU ?0’(’”;5;}‘](’7» o07_] ‘”z’ I ‘ u - HH
-* HOLE ANCHOR BOLT OPTIONS 8375(03] 001 | USZTT,ETC
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DISCLAIMER:
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HSS Transition Sections

HSS Panel Sections

' (Typ & Max)

(Typ & Max)

" (Typ & Max)

Install Rail Post
with unreinforced
Class "C" concrete,

A -

S4L-J

TYPICAL ROADWAY ELEVATION

5-0" (Typ & Max)
& Post on

Guard Fence
Transition

Guard Fence
Transition

=—G End Post ~
Wé x 15
‘ (asTH 4992)(1)

Curb Class "C"
concrele.

‘ Transition

],40.,

5-0" (Typ & Max)

5-0" (Typ & Max)

e

Showing Existing Parallel Wing

L—L*E Post 4—1

‘ & Existing ‘
Bridge

Joint ——=

Existing Curb

M
-~ b
1 =—— Existing
Bridge
Deck
Curb Variable

Length

TYPICAL PLAN

EXAMPLE "A" RETROFIT WITH PARALLEL WING

(Showing 9" high and 8" wide curbs, higher and wider curbs similar)

@ post rength =

Top of rail elevation minus bottom of drilled shaft elevation.

@ Terminal Connectors and associated hardware are to be paid for under the Item "Metal Beam Guard

Fence".

Attach the appropriate Metal Beam Guard Fence Transitions or Downstream Anchor Terminal

to the bridge rail using 3 bolts as shown, and extend along the embankment.

@ Top HSS can be shorter than bottom HSS #' plus or minus.

(@ atch existing bridge curb height

(® cast transition curb 10" into soil or top of concrete approach slab. Remove any asphaltic

concrete or mow strip if present.

(® Match existing bridge curb face on traffic side of transition curb. Transition curb

6" x

"-6" taper will remain vertical

@ Showing first post for a TL-3 rated guard fence transition. First post for a TL-2 rated
guard fence transition or a guard fence downstream anchor terminal is 4-4 %

(® 1ss Transition Sections must have one soil mounted end post embedded in an unreinforced, Class "C"
concrete drilled shaft as shown, and a minimum of one curb mounted post per transition section.

(9 1SS Panel Sections must have a minimum of three posts and a maximum of eight posts per panel section.

{ HSS Expansion Joint or € HSS Splice Joint as required.

@ Use 9" minimum for both expansion joints and construction/controlled joints.

@HSS 6 x 6 x Y4 (ASTM A1085 or A500 Gr C),

@ May be placed on either side of W6 x 15 web.

" Min Existing Curb

Existing Bridge Deck

& Post on
Thrie-Beam
Transition —= € End Post € post
: w6 x 15 . :
End of (ASTM A992)
| Eee | @ h s | O | L
Rail for ‘ Bridge
End of HSS .
Transition payment. Transition Jornt ‘
Sections and 58 Curb Class 'C" 9 ‘
Transition Curb concrete. @ ‘ @ i
o i .
‘ " 18
1 Thrie-Beam € Thrie-Beam Terminal A
Terminal ‘ ‘ Connector Bolts. @ ‘ ‘
Connector )
| O z - z K |
b 1 | | | |
T T | B T
o [ E 90°(Typ)
W/AML@ e L e d e

¢ End Post ~

).7 @ %" x 1 ¥ Horizontal Slots on traffic

side of post flange and ¢ %" Dia Holes

in HSS for %' Dia Round Head Slotted
weé x 15 Bolts (ASTM A307) with one washer
(ASTM A992) 2 under each hex nut (ASTM A563J,®

G HSS 6 x 6 x %

o5

o 19

Terminal Connector Bolts
¢ 3 ~ %" Dia Bolts (ASTM

End of Bridge

F3125 Gr A325 or A449) with
one hardened steel washer

Rail for payment.

hex_head and heavy hex nut
(ASTM A563) @

2
fe— End of HSS
Transition
Sections
6
& End Post ~
we x 15 ‘
(ASTM A992)

m@

¢ %' Dia Holes for %' Dia Bolts (ASTH
F3125 Gr A325 or A449) with one hardened

@ steel washer (ASTM F436) placed under each

hex head and heavy hex nut (ASTM A563).

€ Hss (@)

¢ %' x 14" Horizontal Slots on traffic side

of post flange and ¢ ¥%" Dia Holes in HSS for

%" Dia Round Head Slotted Bolts (ASTM A307) with
one washer under each hex nut (ASTM A563).

HSS Shoe. See "HSS
Shoe Details"

Angle Shoe. See "Angle
Shoe Details':

(Typ)

& Thrie-Beam
Terminal

) 44 J_
Connector e

ROADWAY ELEVATION
HSS TRANSITION SECTION END DETAILS

Thrie-Beam Terminal Connector not shown for clarity

¢ 1" Dia Holes for Thrie-Beam

(ASTM F436) placed under each

CONSTRUCTION NOTES:

Field verify dimensions before commencing work and ordering
materials.

Provide Type VIII epoxy mortar under post base plates if gaps
larger than 4" exist.

One shop splice per rail member section is permitted with
minimum 85 percent penetration.

The weld may be square groove or single vee groove.

Round or chamfer exposed edges of HSS rail, rail post and
plate to approximately g by grinding

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

Submit erection drawings showing panel lengths, splice locations,
post placement, anchor bolt locations and adhesive anchor test
data to demonstrate pullout strength to the Engineer for approval
Shop drawings are not required.

MATERIAL NOTES:

Galvanize all metal components of steel rail system.

Provide Grade 60 reinforcing steel

Provide Class "C" concrete. As an alternate, provide Class "K"
concrete, or a Type A-2 or Type C concrete repair material per
DMS-4655 "Concrete Repair Materials". Do not use Type "B"
(Ultra-Rapid) concrete repair materials.

Anchor bolts must be ¥%' Dia ASTM A193 Gr B7 or ASTM A449
fully threaded rods with one heavy hex nut and one hardened
steel washer (ASTM F436) each. Nuts must conform to ASTM A563
requirements. Embed fully threaded rods into concrete curb using
a Type III, Class C, D, E, or F anchor adhesive. Minimum adhesive]
anchor embedment depth is 6 #". Anchor adhesive chosen
must be able to achieve a basic bond strength in tension, Nba,
of 30 kips. Submit signed and sealed calculations or the
manufacturer's published literature showing the proposed anchor
adhesive's ability to develop this load to the Engineer for
approval prior to use. Anchor installation, including hole size,
drilling, and clean out, must be in accordance with Item 450,
“Railing’"

GENERAL NOTES:

This retrofit railing has been successfully evaluated by
full-scale crash test to meet MASH TL-3 criteria. This retrofit
railing can be used for speeds of 50 mph and greater when a
TL-3 rated guard fence transition is used. When a TL-2 rated
guard fence transition is used, this rail can only be used for
speeds of 45 mph and less

Rail anchorage details shown on this guide may require
modification for select structure types

See "Section A-A" for limits on existing overlay/seal coats
thickness based on existing curb height

This rail is to be paid for as "Retrofit Rail (Ty T131RC)" under
Item 451 "Retrofit Railing".

Average weight with no overlay 55 plf (9", 11" & 12" Curbs)
53 plf (18" Curbs)

Cover dimensions are clear dimensions, unless noted otherwise

This sheet is to be used as a guide for preparing
project-specific details to retrofit existing curbed
structures. Details with appropriate notes from this
guide should be prepared for the specific application.
Dimensions of existing slab thickness, curb widths,
curb heights, curb slopes, and overlay/seal coats
thickness, must be shown. Particular care should be
taken in identifying the bridge abutment wingwall
conditions and providing for proper reinforcement
anchorage and approach guard fence post positioning.
This sheet may not be used without modification. The
details shown may need to be amended if the exact
existing condition is not covered. In all cases, details
and notes not required must be crossed out or
eliminated, "(MOD)" added, the phrase "(Not to be used
as a standard)' removed, and the sheet sealed and
signed
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HSS Panel Sections @ Post length = Top of rail elevation minus bottom of drilled shaft elevation.

HSS Transition Sections e

1o
) iy @ rerminal connectors and associated hardware are to be paid for under Post W6 x 15
' (Typ & Max) (Typ & Max) 5-0" (Typ & Max) 50" (Typ & Max) the Item "Metal Beam Guard Fence". Attach the appropriate Metal Beam . . . (ASTM A992)
€ post on Guard Fence Transitions or Downstream Anchor Terminal to the bridge 5 4 5 ¢
Installed
Thrie-Beam rail using 3 bolts as shown, and extend along the embankment.
. Gy x 3 Anchor Bolts
Transition —= € Rail Post ~ ‘ Rail Post x 3
X Lo we x 15 ' 3 7op HSS can be shorter than bottom HSS %' plus or minus Slotted Holes
End of (ASTM A992) . TFransition @
Bridge ¢ Corb Class "cr Match existing bridge curb height
£nd of HSS Rail for ‘ Existing

ayment.—
Transition pay

. concrete.

Bridge Joint ' fHSS@ : ' @ Cast transition curb 1'-0" into soil or top of concrete approach slab.
Sections and 5 . 9,,@ Remove any asphaltic concrete or mow strip if present.
Transition Curb ——l—o* ‘ @) i ‘ ‘

(8 match existing bridge curb face on traffic side of transition curb
g

=
. . . g 2 o 098 e, 1
€ Thrie-Beam § Thrie-Beam Terminal A -8 3 g Transition curb 6" x 1'-6" taper will remain vertical.
T&”””"f/ ‘ ‘ Connector Bolts. @ ‘ ‘ ‘ = o @ Showing first post for a TL-3 rated guard fence transition. First post L | L L =
Connector . ] =1 for a TL-2 rated guard fence transition or a guard fence downstream anchor 3
| T - [T~ - R T terminal is 4-4 % ©
2 2 term 4 ¥
b 1 | | /] | | | wlg
7 T T X T T T | T sl o HSS Transition Sections must have one soil mounted end post embedded in
I : = = - - - S an unreinforced, Class "C" concrete drilled shaft as shown, and a minimum Traffic Side
‘} [T | 2 90%Typ) @ of one curb mounted post per transition section Lol & -
—_— - | < 6
=~ @ w @ . - - >— Base PL %
- ! HSS Panel Sections must have a minimum of three posts and a maximum of ASTIM A572
YV @ - -1~ m -=== eight posts per panel section (astel
- [ I — —— R ) ‘ TOP VIEW "o
| | r 9§ nss Expansion Joint or & HSS Splice Joint as required -_—

Existing Paving Bracket
1 | (it appiicabie) (D yse o minimum for both expansion joints and construction/controlied joints.

Install Rail Post Dia Post W6 x 15
with unreinforced Lt-dJd — D Hss 6 x 6 x % (ASTH A085 or AS00 Gr C) (ASTM-A992)
Class "C" concrete,

Top Side
TYPICAL ROADWAY ELEVATION @ way be placed on either side of W6 x 15 web. ‘
©
o o Ty o T o e & I (@ piace Hss Expansion Joints in rail at every siab Expansion Joint s
¢ 30 220" (Typ & Max) 20" (Typ & Max) 220" (Typ & Max) For Expansion and Splice Joints openings, use the greater of @
Post on 1" or (slab opening plus %) - —
Guard Fen(ﬂ ‘ e
Transition =—& Rail Post ~ € Rail Post o
. W6 x 15 x 56" ) . ) 18" 3
‘ (ASTN 4992)(T) @ e @) ./ T
7 B
‘ ! ‘ W ‘ 13 @), ) -3 -z Joint =
Guard Fence ) r- ) € post ~ ; Sleeve
Transition ‘ w6 x 15 ‘
Transition =— Showing o (ASTM A992) ——= ‘
8 ‘ . Curb Class "C" 1|1 gX'S“”g . s :
‘ oncret erpendicular 3
g 5 ‘ concrete. 1 1| wing 5 R T 2" \_ 10" _‘ 2"
o = s L = e
| 7 Hss (1) ‘ @ —
7 a
] “/// // 3 e ‘ FRONT VIEW
£ m ' 7 === \h — = = R
=S - Mg e . - - 5 I ‘ BASE PLATE DETAILS
g A & =~ . Joint
] " %
2 E3 1 " Existing | | ‘ Sleeves i Grind
I . —— Bridge | | I v Flush
8 curb Variable Existing Paving Deck [ ] - s T
E;I Tonoth rackel (If Applicable) I X 4 -
& ¢ Existing Bridge Joint |
g TYPICAL PLAN _ =k — _
" | - L
§ EXAMPLE "B" RETROFIT WITH PERPENDICULAR WING B Flush D7 PL % (ASTM A36)
; L Joint Sleeve
g (Showing 9" high and &' wide curbs, higher and wider curbs similar) € %' x 1 4" Horizontal Slots on traffic side of post €y Dia Pin (Drive Fit)
F flange and ¢ %' Dia Holes in HSS for %' Dia Round Head o back ide of each sleeve
E Slotted Bolts (ASTM A307) with one washer under each hex ‘
| nut. Nuts must conform to ASTM A563 requirements,
& Transition Curb
¥ [ class " cancrete. ® TYPICAL POST CONNECTION
i Finished rrramc Side Finished rrramc Side Finished Ground rnafﬁc Side AND SPLICE DETAIL FOR HSS SECTION B-B
g Croumy e e e e e
= W t h t [« nt s
Z (#4) bars at (#4) bars at s (#4) bars at Showing post with HSS and HSS splice. Showing typical joint sleeve SHEET 2 OF 4
§ I'-0" Max Spa 1I'-0" Max Spa [ I'-0" Max Spa
e i ﬁ” Bridge
& (#4) bars with (#4) bars with (#4) bars with . Division
S 2" end cover. 2" end cover. I.\ 2" end cover. I Texas Department of Transportation Standard
| - —
F TR T g T T g RETROFIT GUIDE FOR
7 Approach U] Approach
P _ Slab 1 Slab TI13IRC RAIL ON CURBS
Bk (Typ) (Typ)
3y L - (#4) anchor bars spaced fongitudinally along
— — - - _— - - new curb at 1'-6" Max (Spaced 3" longitudinally
&2 From outside edge). Embed (#4) anchor bars (NOT TO BE USED AS A STANDARD)
Z| Transition Curb with a Type 11l Class C, D, E, or F anchor
— 2 Class "C" concrete adhesive. Minimum adhesive anchor embedment
o~ vl is 5". Anchor installation, including hole size,
§§ WITH NO WITH PARTIAL WITH FULL OR ALMOST drilling, and clean out, must be in accordance TYPE TI13IRC
EE APPROACH SLAB WIDTH_APPROACH SLAB FULL WIDTH APPROACH_SLAB_ ith Item 450, "Railing e ista03e 190 on TX00T_[ox WA [ow IR Jon WA
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€ post on
Thrie-Beam
Transition —=

HSS Transition Sections

HSS Panel SC(UDHS

o

0" (Typ & Max)

L————@ End Post ~
W6 x 15

(Typ & Max) "(Typ & Max)

Install Rail Post
with unreinforced

& Post on
Guard Fence -
Transition —e=

Transition

lLD”

DISCLAIMER

Class "C" concrete.

Transition
Curb Class
concrete.

Guard Fence

w9
20
Dia

Shaft

|~
16)

-~

Existing Paving Bracket
k 1 | (If Applicable)

~di_J

TYPICAL ROADWAY ELEVATION

3-0" 5-0" (Typ & Max) 5-0" (Typ & Max) 5-0" (Typ & Max)
r——@ End Fc5! ~ € Post
€ Existing ‘ ‘
(asth Aggg}@ ‘ Bridge Joint

/Shuwr ng ‘
Existing
NS Flared .
* Wing
RO ‘
e \{s

Existing
Flared
Wingwall
Area

\\1&?1' :

Length
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DATE:
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Variable

Existing Paving
Bracket (If Applicable)

TYPICAL PLAN.
EXAMPLE "C" RETROFIT WITH FLARED WING

(Showing 9" high and 8" wide curb.

s, higher and wider curbs similar)

Deck

Existing Curb

-—— [ xisting
=—=— Bridge

End of (asTH 4992)(D) i
‘ Bridge p Min ‘ ‘ ‘
o of Rail for . ‘ Existing
fr‘:‘wg;ngfs payment Z/?ZM“DM Bridge Joint—= - Showing ~Hss (1)
nsit Existing
Sections and 5 Class “C" Ced ¥ ‘ ‘
Transition Curb concrete :)—’7 Flared Wing @
rg
& Thrie-Beam & Thrie-Beam Terminal A
Terminal ‘ Connector Bolts. ‘ ‘
Connector . = /
» 1 0 I ||| I
=l= == = | A | |
o T I L | | I
/ 1 90°(Typ)
f_————— = _— - -

Existing Curb

@ post tength =

@ Terminal Connectors and associated hardware are to be paid for under the Item "Metal Beam Guard Fence"

Existing Bridge Deck

10"
Cover PL ¥

¢ 1" Dia (ASTH A36) i

HO/ES W ~N

i é L N

, "

Hssé VIEW C-C CL/V
2-1"
r-0"

Top of rail

7oq

-

TOP VIEW
HSS SHOE DETAILS

elevation minus bottom of drilled shaft elevation.

Cover PL ¥
(ASTM A36)

Metal Beam Guard Fence Transitions or Downstream Anchor Terminal must be attached to the bridge rail and extended along

the embankment.

@ Top HSS can be shorter than bottom HSS %" plus or minus.

@ match existing bridge curb height

fence downstream anchor terminal is 4'-4 ¥".

and a minimum of one curb mounted post per transition section

{ HSS Expansion Joint or € HSS Splice Joint as required.
@ Use 9" minimum for both expansion joints and construction/controlled joints.

@HSSGYGX

(3 Remove alf existing structure area from top of existing curb. Cut and grind flush all existing reinforcing extending from top of
existing curb and paint ends with two coats of zinc-rich paint conforming to the Item “Galvanizing"

(ASTM A1085 or A500 Gr C).

(9 Hss paner sections must have a minimum of three posts and a maximum of eight posts per panel section

(® cast transition curb 10" into soil or top of concrete approach slab. Remove any asphaltic concrete or mow strip if present.
(®) Match existing bridge curb face on traffic side of transition curb. Transition curb 6" x I“6" taper will remain vertical

@) Showing first post for a TL-3 rated guard fence transition. First post for a TL-2 rated guard fence transition or a guard

(@8 when post is mounted to the transition curb on flared wings as shown, transition curb must be supported laterally by the existing
wingwall/curb

@ HSS Transition Sections must have one soil mounted end post embedded in an unreinforced, Class "C" concrete drilled shaft as shown,

10"
Cover PL Y
(ASTM A36)
€ 1" Dia
: 7V
Holes T—
B3 B 1A
< \ N
| ] ; "
B3 L6x6x P
~ (ASTM A36) VIEW D-D
2-1" ,
L6x6x¥
‘ (ASTM A36)
|
T
w— Traffic side
-1 )
Cover PL ¥
(ASTM A36)
TOP VIEW
ANGLE SHOE DETAILS
Angle Shoe shown is detailed for one side
only, other side similar. For other side
shoe must be built for opposite hand.
The appropriate
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g Practice Ac

57 ANDARDSC 12021 ) \Mi §C6 FFOneous=2027\Retro Giside T131RC,

se of this standard is go

kind is made by TxDOT for any pus
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The u:
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SECTION A-A OF 9" HIGH CURBS

(Showing example of 8" Min width curb, wider curbs similar)

Cuxz S/GI‘J X

€ Anchor Bolts

Base PL % x

12" x 1-2 %
(ASTM A572 Gr 50).
See "Base Plate
Details",

9" HIGH CURB BASE PLATE DETAIL

9

SECTION A-A OF 11" & 12" HIGH CURBS

(Showing example of 8" Min width curb, wider curbs similar)

2% ‘

Cw x> sron X

& Anchor Bolts
Base PL % x

122 x -4 %

(ASTM A572 Gr 50).
See "Base Plate
Details"

11" & 12" HIGH CURB BASE PLATE DETAIL

@ HSS 6 x 6 x ¥ (ASTM A1085 or A500 Gr C).
@

See "Material Notes" for anchor Bolt information

Bolt Projection (Typ).

Remove existing railing (including posts), cut and grind anchor bolts flush and
paint ends with two coats of zinc-rich paint conforming to the Item "Galvanizing"

©€0) see elsewhere in plans for dimensions (curb width and height, slab and overlay
thickness). Slope of curb may differ from what is shown. Adjust base plate as
necessary to conform to curb face geometry.

-0 %" ) -0 %' -0 %' 5
~G %' x 1Y Horizontal Slots on traffic side ~G ¥ x 1 Y" Horizontal Slots on traffic side ~G %" x 1Y Horizontal Slots on traffic side
P & p of post flange and ¢ %' Dia Holes in HSS for ¥ p p of post flange and ¢ #" Dia Holes in HSS for » & & of post flange and ¢ %' Dia Holes in HSS for
= - %' Dia Round Head Slotted Bolts (ASTM A307) = = %' Dia Round Head Slotted Bolts (ASTHM A307) = - %' Dia Round Head Siotted Bolts (ASTM A307)
’T T with one washer under each hex nut (ASTM A563) ’T T‘— with one washer under each hex nut (ASTM A563) ’T T with one washer under each hex nut (ASTM A563).
Post W6 x 15 —b - Post W6 x 15 . —) - y B Post W6 x 15 —ih - B
(ASTM A992) ——— = (ASTM A992) ———f-= (ASTM A992) ‘
‘ | gl ‘ | gl Washers | Gl=
28 s RS
Washers ‘ — Hss () Nk Washers ‘ — Hss (D) Nk ‘ ‘ — H5s (1D NE
5|5 5| 5
Sle Sle o
~|s ~|s S |s
NE NE NE
5|e 8lg 5|e
= -  —  — w|® 90°(Typ) r . w|® i 90°(Typ) =h- - - - - ML
90°(Typ) Hardened steel washers S|B 3y — Hardened steel washers S|E Hardened steel washers 3|
(ASTM F436) =|° anct 4 (ASTM F436) =5 ] (ASTM F436) N S
3 yr—| | nchor R -] |°
- 3 Base PL % x I'2 x 12 ¥ kg § Bolts (18) Base PL % x 12" x I'4 ¥ & g ggith:rm Base PL % x HE]
1chor, (ASTM A572 Gr 50). =12 3 (ASTM A572 Gr 50) =2 S oy 1ig i Nk
Bolts " o= N "Bae o= f I'-2" x 1'-4 ¥ RS
(@) See "Base Plate NG | See "Base Plate 2|5 | " ‘ =
* Details" w  9lT Details" w 3T N = (ASTM A572 Gr 50) P
. 2 2% L £ 2ls S | See "Base Plate 2 25
| s Js N S R Details" CENE
b : i - - =
. ale RN o I . 5oL|s
= E s S Tla & <
5 S| S Sl W : J
3 Al 5|0 3 Tm % P \ N
5o 3 K 3 | @ z
] = == = ~ | =
< e ~lw e e
w S S | S

©

SECTION A-A OF 18" HIGH CURBS

(Showing example of 8" Min width curb, wider curbs similar)
&
ER/
e

% x 3 S/wJ X &

& Anchor Bolts

Top of Base Plate

Base PL % x

-2 x 14 Yy
(ASTM A572 Gr 50).
See “Base Plate
Details".

18" HIGH CURB BASE PLATE DETAIL
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DISCLAIMER:
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Varies

Top of new
Anchorage Curb 43" New Wingwall Curb Slab m
= See applicable rail See applicable rail
Tack weld standard for rail standard for rail ) ) T
See applicable rail standard
i anchorage details anchorage details For ol othorage decaile
Heavy Hex Nuts 1 1 1 1 1
5 Traffic side Face Traffic side Face Traffic side Face
of New RAC-R ——=f of New RAC-R R
G %' Dia threaded . - 'IJ al. L 'IJ of New RAC-R L - 'IJ
2 anchor rod Finished g|® ini i NETEA
=~ T Grade S3(#4) 1 {,A -|v] < Finished Finished S2(#4) 2
- (ASTM A193 | AR O Grade Grade | ™=
" Gr B7 or Top Slab of HI1(#6) 1y o= J(#4) Hx
K F1554 Gr 105) Existing N i) i s | [
& Culvert r ;
g NN = @
R 22k < I
” AN
HE Plate Washer e = G138 < 2 3 S -2 R
oI R ERE] -—— z(=sp » 21 A 3 A
R or 3' Dia, Breakback 0| 2o . glg 7§ N
&|8 (ASTM 436) Line (3 bars H1 Spa 353 Nk "Il
at 6" Max @Q < 2 & . S
Heavy Hex Jam Nut AN -
or Heavy Hex Nut SN " |
TYPICAL SECTION ~ TYPE 1 ® 5 it 53
L L(#5 Spa A#4 Spa LS8
STRAIGHT ANCHOR@ Used when Lhe lop of the Retrofil Curb is less than 8" Top Stab of at 8° Max) at 12" Max) 1 1 w
- above existing slab. Showing T223 Rail other rails similar. Jads Breakback | 1 L
(Bars L(#5) on T223 and C223 Rails are not used for this CLX//’VE’,,Q Breakback Line @ Bars D (#6 Spa Line
Top of new structure). Bars RH(#5) required on standards T8OHT, T80SS t @ at 1-0" Max) (8 1
and T224 are not required when used with the RAC-R standard Const Jt -— - T At Field side
Anchorage Curb and Holes & Bars D(#6) and Holes J_,/’,,_I! Face of
_ N at € Parallel Wingwall ——= Existing
: Culvert
r‘—" Parallel
%' Dia threaded Wingwall
< fg%’A’]";’E o 87 TYPICAL SECTION ~ TYPE 2 TYPICAL SECTION ~ PARALLEL WINGWALL
s .
or F1554 Gr 105) Used when the Retrofit Curb is 8 in height or greater Wingwall Anchorage Carb is required on Parallel Wingwalls only. omit Wingwall Anchorage Curb on
Heavy Hex Nuts Showing T223 Rail, other rails similar. (Bars L(#5) on T223 Flared and Straight Wingwalls. Showing T223 Rail, other rails similar. (Bars L(#5) on T223 and
y g g g g
- and C223 Rails are not used for this structure). Bars RH(#5) €223 Rails are not used for this structure). Bars RH(#5) required on standards T8OHT, T80SS
B8 plate Washer required on standards T8OHT, T80SS and T224 are not required and T224 are not required when used with RAC-R standard.
wlg 2 M when used with the RAC-R standard.
5| E 3 Yiox 3 x 3
SET CASTH A35)
o) S 3
CONSTRUCTION NOTES:

Heavy Hex Jam Nut

or Heavy Hex Nut

HOOKED ANCHOR@

ANCHOR DETAILS

@ 'T" is equal to the existing culvert top slab thickness.
If “T" is less than 6", a special design will be required.
"C" is equal to the Retrofit Rail Anchorage Curb thickness

@ The total thickness ("T" plus "C") must be 8" minimum in
order to properly install the railing anchorage reinforcing

Remove shaded portion of existing concrete to Breakback Line
shown. Care must be taken so as to not damage existing

@ Embed bars D(#6) into existing wingwall with a Type 11,
Class C, D, E, or F anchor adhesive
embedment depth is 12"

Field verify dimensions before commencing work and ordering materials

Minimum adhesive anchor
Anchor adhesive chosen must be able

MATERIAL NOTES:

reinforcing. Replace damaged reinforcing with new, like
reinforcing. Clean existing reinforcing and incorporate
into new concrete construction.

@ Saw cut (score) 1" deep flush with top of existing culvert
slab, on the field side face of existing curb, if present.
After scoring, remove shaded portion of existing concrete to
Breakback Line shown. Do nol damage existing reinforcing
Clean, bend and incorporate existing reinforcing into new
concrete construction. Note that new anchors, as shown in

20"

the detail, are required even when existing reinforcing
remains in use. Remove existing overlay and/or base material
to flush with top of culvert in areas of new construction

Care must be taken to not damage the existing slab. In order

S1
52
53

12 Lap
Min & Typ
to prevent existing asphalt remnants from acting as a bond
breaker between the exposed, existing concrete and the
5 retrofitted concrete curb, clean the newly exposed concrete
with abrasive blasting or shot blasting. Remove all loose
debris prior to placing new anchorage curb

T plus "C*

() core dritt 17 giameter hotes through existing siab.
Percussion drilling is not permitted. Patch spalls, when
directed by the Engineer, in accordance with Item 429,

BARS S (#4)

“Concrete Structure Repair”, at the Contractor's expense.
Tighten nuts snug tight.
OPTIONAL @ .
BARS S (#4) Space field side anchors at 36" maximum
—— anchors at 11" maximum.
side anchors transversely.

Space traffic side
Do not align field side and traffic

@ Retrofit wingwall Anchorage Curb must always be 2-0" in
height. Breakback existing wingwall as needed in order to
properly align the wingwall Anchorage Curb with that placed on
the existing culvert. Saw cut (score) 1" deep on field side
face of the existing wingwall prior to breakback. Care must
be taken so as to not damage existing reinforcing. Clean and
extend existing reinforcing into new construction. Note that
new Bars D(#6), as shown in the detail, are required even when
existing reinforcing remains in use

6-2"

BARS L (#5)

to achieve a basic bond strength in tension, Nba, of 26 kips
Submit signed and sealed calculations or the manufacturer's
published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior
to use. Anchor installation, including hole size, drilling, and
clean out, must be in accordance with Item 450, “Railing.” If
existing parallel wingwall thickness is less than 8', a special
design will be required

® Use straight anchors if retrofit anchorage curb is 1'-2" or
greater in thickness. Use hooked anchors for retrofit
anchorage curb less than 1'-2" thick

This sheet is intended to be used as a guide for
retrofitting existing box culverts with traffic

railing. Details with appropriate notes taken from
this guide should be prepared for the specific
application. Dimensions of existing culvert top slab
thickness, wingwall thickness, fill height at traffic
side face of rail anchorage curb retrofit etc. should
be shown. Particular care should be taken in
identifying the box culvert wingwall conditions, and
providing for proper railing post anchorage and
approach guard fence post positioning. This sheet may
not be used without modification. The details shown
may need to be amended if the exact existing condition
is not covered. In all cases details and notes not
required must be crossed out or eliminated, "(MOD)"
added, the phrase "(Not to be used as a standard)"
removed and the sheet sealed and signed.

Provide Class "C" concrete (f'c=3,600 psi).
elsewhere in the plans.
Chamfer all exposed corners ¥' unless shown otherwise.
Provide Grade 60 reinforcing steel
Galvanize all reinforcing steel if required elsewhere
Provide bar laps, where required, as follows:

Provide Class "C" (HPC) concrete

Uncoated or galvanized ~ #4 =

if shown

r-11"

Galvanize # Dia threaded rods, heavy hex nuts and plate washers, unless otherwise shown

on plans

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

The rail anchorage curb details have sufficient strength for use with all standard rail types.

See appropriate rail standard for approved speed restrictions, notes and details not shown

For vehicle safety, the top of the new curb must be flush with the finished grade.
These details are for use with curbs with a maximum height of 2-0" only. Curb heights
greater than 2'-0" will require special design.

Removal and replacement of backfill, subgrade, and asphalt or concrete pavement necessary
for this installation is considered subsidiary to the rail anchorage curb.

Payment for rail anchorage curb (including wingwall curb slab) will be by CY of Class "C" or

Class "C" (HPC) concrete

Not all possible combinations of existing box culverts, curbs, wingwalls etc. have been shown

on this sheet

Other combinations and reinforcement arrangements are permissible if they meet

the same strength requirements as indicated on this sheet.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.
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Traffic side Face

Traffic side Face

3 Same as Curb Same as Curb
e wngwan curs i S| [ e
Traffic side Face of
New Anchorage Curb \ | outside Wall w‘ outside Wall
\'/ : v S " of Existing s " of Existing
Existing Existing N N g N
. S Skewed Culvert Skewed Culvert
parallel ] Parallel N N N N ‘
Wingwall —] . NN . Wingwall — e < T < T
[ S L JNARN N \ s N
I NES S [N SN [N
S S . S
1 RN N N . N N
N AR . SN .
1 (N N N N~ N N
s [p—— LN ) N - - \ 4 N \
! N i t ’ st L
N N
: /|  h A Existing [ | Field side Existing j NEREN Existing [ | Field side Existing RN
) Straight Face of Flared Straight Face of Flared
Field side Face | Permis J V,’mg\va//JT/‘l Culvert Wingwall SN ngwa//JI/‘l Culvert Wingwall S, N
of Culvert Const Jt
End of Wingwall Rail Culvert Rail Anchorage Curb Wingwall Rail Culvert Rail Anchorage Curb Culvert Rail Anchorage Curb
aara//e/ Anchorage Curb T Anchorage Curb i of
ing —=t =—End o
=—— End of Rail Anchorage End of Rail Anchorage Parallel End of Rail Anchorage Curb for Payment End of Rail Anchorage Curb for Payment
Curb for Payment Curb for Payment Wing
OPTION A ~ OPTION A ~ OPTION B ~ OPTION B ~

PARALLEL WINGWALL
AT 0° SKEW CULVERT

PARALLEL WINGWALL

STRAIGHT WINGWALL

FLARED WINGWALL

STRAIGHT WINGWALL

FLARED WINGWALL

AT SKEWED CULVERT AT SKEWED CULVERT @ AT SKEWED CULVERT AT SKEWED CULVERT AT SKEWED CULVERT

Note that Wingwall Rail Anchorage Curb is used only at culverts with parallel wingwalls

TYPICAL CURB PLANS

Showing Geometry only. Reinforcing, Curb Anchors, and Railing not shown for clarity

(D 77 is equal to the existing culvert top slab thickness. If " is less than 6"
a special design will be required. “C' is equal to the Retrofit Rail Anchorage
Curb thickness

@ Retroit Wingwall Anchorage Curb must always be 2-0" in height. Breakback
2" existing wingwall as needed in order to properly align the wingwall Anchorage
Curb with that placed on the existing culvert. Saw cut (score) 1" deep on field
side face of the existing wingwall prior to breakback. Care must be taken so
as (o nol damage existing reinforcing. Clean and extend existing reinforcing
into new construction. Note that new Bars D(#6), as shown in the detail, are
required even when existing reinforcing remains in use.

Bars S1 Spa at 9" Max

N

" Bars S2 Spa at 9" Max 2"

=
1-2" I'-2" Bars K

o

‘ K(#4 x 2-4") H#4)
Japs with

( laps wi s2#4)

o

v

Embed bars D(#6) into existing wingwall with a Type III, Class C, D, E, or F anchor
adhesive. Minimum adhesive anchor embedment depth is 12". Anchor adhesive chosen

51(#4) T H(#4)

. Y B S—— r mry must be able to achieve a basic bond strength in tension, Nba, of 26 kips. Submit
SO Iy i = signed and sealed calculations or the manufacturer's published literature showing
ﬁi_ i L L ¥ =| . the proposed anchor adhesive's ability to develop this load to the Engineer for
£ N n N approval prior to use. Anchor installation, including hole size, drilling, and clean out,
3 SO 1l 5 must be in accordance with Item 450, “Railing” If existing parallel wingwall thickness
b rTE - —d . I Bars 7 is less than 8', a special design will be required.
s b { D(#6) =
N ver se straight anchors if retrofit anchorage curb is 1'-2" or greater in thickness.
Anct 1 Culvert 1 s (@ use straignt anchors if retrofit anct bis 1-2" ¢ hick
nchors o Top Slab o 1 53 Use hooked anchors for retrofit anchorage curb less than 1'-2" thick.
Culvert ‘ ‘ Culvert ‘ L|52 . .
Inside wall—=d 1 Outeide wail 1 1 =G Use Option A if finished grade at face of rail anchorage curb remains unchanged,
- o o or if both wingwalls and rail anchorage curb will be vertically raised. Existing
i § ‘ ‘ ‘ ‘ L1 7‘/ \ wingwalls must be checked for suitability of vertically raising.
100 Field side Anchors 10 Breakback L/ne@—/ D) yse Option B if wingwalls will not be vertically raised when the curb height is
- - . . reased. Verify adequacy of existing or proposed finished grade between end
—r—— — -l ) ) Culvert increase % quacy g prop g
Spa at 36" Max Sle Wingwall Bars D 6 et of rail anchorage curb and wingwall. Extension of rail anchorage curb beyond
4 Roadside Anchors p Spa at 10" Max - Wingwal wingwall may need to be greater than "C" depending on side slope conditions
Ind

Spa at 11" Max

SHOWING CULVERT ANCHORAGE CURB

Showing Anchorage Curb Type 2. Anchor and
Bars S spacing are the same for Anchorage Type 1

TYPICAL ELEVATIONS OF INSTALLATION

SHOWING WINGWALL ANCHORAGE CURB

Curb Slab and Slab reinforcing
not shown for clarity.

SHEET 2 OF 2

ﬁ” Bridge
Division
I Texas Department of Transportation Standard

RAIL ANCHORAGE CURB
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=
o
8 RETROFIT GUIDE
= BOX CULVERT RAIL MOUNTING DETAILS
M (CURBS 2'-0" TALL AND LESS ONLY)
& (NOT TO BE USED AS A STANDARD)
&
§ RAC-R
k4 FILE racsts02-20.0gn ‘ TXDOT  [cx: TxDOT|
= ©raD0T  February 2020 108 | HIGHWAY
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& Joint ——=f ¢ Intermediate Wall Joint (D when side siot drains are used, provide &-0° Min
clear spacing between drain slots.

3

3 Bars Spa at 6" Max _ 6Spaats Bars Spa at 10 %" Max (could have an 6 Spa at 8" . 6 Spa at 8' Bars Spa at 10 %" Max (could have an 6 Spa at 8
=4-0" optional side slot drain) = 4-0" = 4'-0" optional side slot drain) = 4'-0"
T © ©)

3" 3 2-0" 3"
=
‘ —‘ Slot
I

: (D embed (#6) anchor bars with a Type 111, Class C. D,
‘ E, or F anchor adhesive. Minimum adhesive anchor

embedment depth is 5 ¥". Anchor adhesive chosen

> o . must be able to achieve a basic bond strength in

‘ —‘ Slot

tension, Nba, of 20 kips. Submit signed and sealed
‘ calculations or the manufacturer's published literature

showing the proposed anchor adhesive's ability to
I develop this load to the Engineer for approval prior

7 I

I I I I
to use. Anchor installation, including hole size,
(#6) anchor drilling, and clean out, must be in accordance with
bars spaced Item 450, “Railing".
as shown.
@3 (3 see 1221, 7222 or €221 Rail Sections in *Rail Retrofit
Section on Wingwalls using Adhesive Anchors" and/or
| | | | _H_I I_r | I I T T 1 | I IR N O I | t_ ] “Rail Retrofit Section on Concrete Slabs using

M 2 1 - - - - - - - N A - o o = o w - - - e owm Adhesive Anchors".

Exist ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS @s _ . . .

wX’{; ”;% —— Existing Concrete Slab See T402 or C402 Rail Sections in "Rail Retrofit

ingw Section on Wingwalls using Adhesive Anchors"
(#6) anchor ROADWAY ELEVATION OF T221 RAIL RETROFIT @ and/or “Rail Retrofit Section on Concrete Slabs
o f E— using Adhesive Anchors’
ars space (T222 & €221 Rail similar)
as shown. %
3 N
j-— € Joint —=if ¢ Intermediate Wall Joint 4-‘
3" Bars Spa at 6" Max 6 Spa at 8" Bars Spa at 1'-0" Max (could have an 6 Spa at 8" 6 Spa at 8" Bars Spa at 1'-0" Max (could have an 6 Spa at 8" 3" Bars Spa at Bars Spa at 6" Max 3"
=4-0 optional side slot drain) (T) = 4-0" —‘ ‘ = 4-0" optional side slot drain)(T) = 4-0" ] 6" Max

A 3 E2 . E;
¥ | 3 2-0" EZ 3 £ 2-0 3 ‘ steel Shape— A
_I_II_'9 Slot ‘ ‘ Slot . i}
1 1ES
| ;
L1
-

i L] TR = T
_JL_j_J- I T C I RRRFIRRRRELN

—

‘
Existin
L e 1 s s iy o g g o o Gueng T I ‘ 1

[| LA L .

ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS STEEL SHAPE OVER WINGWALLS L
— Existing Concrete Slab
¥ Existing ROADWAY ELEVATION OF T402 RAIL RETROFIT @ (#6) anchor bars
B (#6) anchor bars Wingwall spaced as shown.
o spaced as shown. See Section A-A.
[ See Section A-A.
-9 @ € Joint ——= € Intermediate Wall Jo/’nr“‘
&3 é 3" Bars Spa at 6" Max __6Spaats Bars Spa at 1'-4" Max (could have an 6 Spa at 8" _ 6Spaats Bars Spa at I'-4" Max (could have an 6 Spa at 8" 3
] — - — — - T -
£ ] ’— =40 optional side slot drain)(T) =400 ‘ =40 optional side slot drain)(7) =40 (5) see 551 or SSTR Rail Sections in “Rail Retrofit
Sgeg] Ei| E| ‘ Section on Wingwalls using Adhesive Anchors" and/or
2 28 “Rail Retrofit Section on Concrete Slabs using
3 g 3 3203 3 320 3 . Adhesive Anchors"
§ | —‘ slot ’— \ Slet | (©) see 7552 Rail Sections in "Rail Retrofit Section on
9 Wingwalls using Adhesive Anchors" and/or “Rail
g g
[+ 1 1 1 1 I I I Retrofit Section on Concrete Slabs using Adhesive
& Anchors".
g (#6) anchor
. bars spaced @ showing spacing of (#6) adhesive anchor in a rail
& as shown. % retrofit condition. Secondary (#4) adhesive
2 anchor in a rail retrofit not shown for clarity
Reinforcing steel and terminal connections not
g [{ 1Y L P [ ) U A I ) R A U N O | L A IS s U ) O U O I e shown for clarity. See rail standard for details
E and notes not shown.
) Existing J ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS
of Wingwal! —_— Existing Concrete Slab (® prace side siot arains as shown. See appropriate
E (#6) anchor ROADWAY ELEVAT]ON OF T55] RA]L RETROF]T @ rail standard for side slot drains, except as noted.
(A ___
: bars spaced (SSTR Rail similar)
§ €0 ¢ Joint—=f ¢ Intermediate wall /am[ﬁ
ol 3 . Bars Spa at 6" Max _ _6Spaal g Bars Spa at 9" Max 6 Spa at 8 ©_ 6Spaat s Bars Spa at 9" Max 6 Spa at 8" 13 SHEET 1 OF 4
K
=30 between side slot drains =30 ‘ =40 between side slot drains =40 B
§ 3 ’— 3 ﬁ” Bridge
'S' =1 - ‘ 5 Division
Y 3" 3" 2-0" 3 3" 2-0" 3 3 3" 20 3 3 20" 3" I Texas Department of Transportation Standard
= Slot Slot Slot Slot
.9 \ [ | I [ ] \ RETROFIT GUIDE
o~
R 1 1 1 ‘ | ‘ | FOR CONCRETE RAILS
N
< #6) anch
g5 S (T221, T222, €221, T402,
e as shown. :1: C402, T551, SSTR, & T552)
Z|
2 ™ T T T T T T T T T T T T (NOT TO BE USED AS A STANDARD)
§§ M M | | TS W ML (P R A - A - em mm mm Em wm owm owm C'RAIL'R
35 ABUTMENTS Existing AT _BENTS WITH SLAB EXP_JOINTS AT_BENTS WITHOUT SLAB EXP_JOINTS R i
N ol ) Concrete ©roor HIGHWAY
] (;fi i’;;“{”e’d @j’éygﬁ;/ Slab ROADWAY ELEVATION OF T552 RAIL RETROFIT @ 277,ETC.
; ngw 20
£y as shown.(5Y(5) o720 sweer no
QY| 22 VARIOUS




(#6) anchor Anchor bar EA2 Anchor bar EA1 Anchor bar EA1 Anchor bar EA1

bar located as (#6) located as (#6) located as (#6) located as (#6) located as
shown. See shown. See shown. See shown. See shown. See
"Roadway “Roadway "Roadway "Roadway "Roadway
Elevation of Elevation of Elevation of Elevation of Elevation of

: T221 Rail". . T402 Rail" @ T551 Rail". @ T551 Rail". T552 Rail".

w

I

Existing Slab
Existing Slab
Existing Slab
Existing Slab

= s © s B
3 H H 2 H
& 8 & & S £
w w w w w
& w < & & 4 & ap
- - -
T221, T222 & C221 RAIL T402 & C402 RAIL T551 RAIL SSTR RAIL T552 RAIL
RAIL RETROFIT SECTIONS ON CONCRETE SLABS USING ADHESIVE ANCHORS®
(#6) anchor (#6) anchor (#6) anchor (#6) anchor
bar located as bar located as bar Jocated as bar located as
shown. See shown. See shown. See shown. See
“Roadway fe——Traffic Side "Roadway “Roadway "Roadway
Elevation of Elevation of Elevation of Elevation of
: 7221 Ra//’l(? 7551 Rail" 7551 Rail" 7552 Ra
Anchor bar EA2
\ (#6) located as ‘
shown. See Side S
, 3| “Roadway H e shot ]
& < Elevation of S rain <
I < & 7402 Rail".(2)14) I < L <
N S [~ ~ - E
- | e [ IhNE I :
o
o
| O+ | O+ | ' O—+— | O+ B et
§T [ [ [ [ [ [ [ [ [ [
&g 8 2 8 a 8 4 8 4 8 7
£ %' Rebonded %' Rebonded ¥ Rebonded Rebonded
Jgen ycled t led t e . -
3o -0 Existing Existing 1-0" recycled tire Existing 1-0" recycled tire Existing , 10" recycled tire Existing 10" recycled tire
z £ Wingwall Wingwall Wingwall Wingwall rubber Wingwall rubber
g 1 .1 1 .1 1 .1 1 .1 1 .1
J
w T221, T222 & C221 RAIL T402 & C402 RAIL T55]1 RAIL SSTR RAIL T552 RAIL
o
=
N RAIL RETROFIT SECTIONS ON WINGWALLS USING ADHESIVE ANCHORS@
=l .
; Rail retrofits on existing Traffic Rail Foundations (TRF) are similar
(4
&) I (@) Embed (#6) anchor bars with a Type 111, Class C, D, E, or F anchor adhesive. Minimum
g ®_. adhesive anchor embedment depth is 5 ¥#". Anchor adhesive chosen must be able to
M achieve a basic bond strength in tension, Nba, of 20 kips. Submit signed and sealed
2 (#6) anchor e 7/ afric side calculations or the manufacturer's published literature showing the proposed anchor
o bar spaced as J adhesive's ability Lo develop this load to the Engineer for approval prior to use. Anchor
3 shown. See installation, including hole size, drilling, and clean out, must be in accordance with
o "Roadway Item 450, “Railing’"
= Elevation of
3 7402 Rail". (2) (9 Showing location or locations of anchor bars in a rail retrofit condition. See appropriate
4 - rail standard for details and notes not shown. SHEET 2 OF 4
& 3
8l q S (9 1ncrease by amount of existing overiay/seal coat thickness, not to exceed 2. If thickness N .
X w of existing overlay/seal coat is greater than 2" at toe of rail, taper overlay at a 1:10 or ﬁ g;:/‘l’églin
.§ Iy X flatter slope over shoulder width to a thickness of 2" or less at toe of rail ITEMs Department of Transportation Qslon
| | o @Da not cast rails or parapet walls on top of overlays/seal coats
E @ v v , RETROFIT GUIDE
37 @—|—} | See appropriate rail standard for reinforcing steel. Modify length of vertical reinforcing
~ bars as required to fit existing structure. Longitudinal reinforcing bars may be removed
o8 | | only i1 thelt position puta them in Conflict with umremoved portions of exiating structare FOR CONCRETE RAILS
- . -~
Sz , " Rebonded (@ Embed secondary (#4) anchor bars T'-4" in length with a Type 11 Class C, D, E, or F (T221, T222, C221, T402,
&g Existing Wingwall o Min recycled tire anchor adhesive. Minimum adhesive anchor embedment depth is 4". Anchor adhesive C402, T551, SSTR, & T552)
Z| or Existing 10" rubber chosen must be able to achieve a basic bond strength in tension, Nba, of 10 kips. Submit
— 2 Traffic Rail Min signed and sealed calculations or the manufacturer's published literature showing the (NOT TO BE USED AS A STANDARD)
Nl ANCHOR ANCHOR ; ] it : . . - fior
S8 Foundation (TRF) proposed anchor adhesive's ability to develop this load to the Engineer for approval prior
g5 . -1 BAR EAI (#6) BAR EA2 (#6) (o use. Anchor instaliation, including hole size, drilling, and clean out, must be in C-RAIL-R
.\,I;, accordance with Item 450, “Railing". (#4) anchor bars spaced longitudinally along rail e rsid02-20 0 T
N a o i 1 rains). - — S
ez SECTION A-AQ® at 4 ft Max (Spaced 3" longitudinally from outside edge and edge of side slot drains). O —
———
e P AT @ #6) anchor bars need to be rotated slightly to fit in designated area, as shown . 7 217, E7C.
5= of T402 Rail & C402 Rail.) SHEET 0
e VARIOUS




15°
\o/"yi 15

& 1" Dia Anchor € 1 Dia Anchor € 1" Dia Anchor
Bolt. See "Anchor 1 Bolt. See "Anchor Bolt. See "Anchor
Bolt Options and

. L Bolt Options and Bolt Options and
Assembly Details". i Assembly Details"(1823)  Assembly Details". (73

¢ 1" Dia Anchor
Bolt. See "Anchor
Bolt Options and
Assembly Details"

¢ 1" Dia Anchor
Bolt. See "Anchor
Bolt Options and

Assembly Details"

= 2 2 2
2 /. = 1y 3 2

€ w 3 wn f= n n
3 | e — = 3lo— 1 2 3 2

2 3 2 n 2 =

7 7 SR 7 i}

w % = w \‘ o« =

B w w % w B w

4

(]
(]

T221, T222 & C221 RAIL 7402 & C402 RAIL 7551 RAIL SSTR_RAIL 7552 RAIL
RAIL RETROFIT SECTIONS ON SLABS USING ANCHOR BOLTS 2

& 1" Dia Anchor Bolt. See "Anchor
Bolt Options and Assembly Details"

2 Bars RD(#8) placed
as shown at each joint.

Increase by amount of existing overlay/seal coat thickness, not to exceed 2". If thickness of existing overlay/seal coat is greater Center RD(#8) bar at
joint locations with
1 4" PVC pipe Sch 80

2 Bars RD(#8) placed
as shown at each joint.
Center RD(#8) bar at
joint locations with

1 ¥ PVC pipe Sch 80

sleeve Dli one side of

than 2" at toe of rail, taper overlay at a 1:10 or flatter slope over shoulder width to a thickness of 2" or less at toe of rail.

(D Do not cast rails or parapet walls on top of overlays/seal coats

@2 see appropriate rail standard for reinforcing steel. Modify length of vertical reinforcing bars as required to fit existing structure
Longitudinal reinforcing bars may be removed only if their position puts them in conflict with un-removed portions of existing structure

@ Embed secondary (#4) anchor bars I'-4" in length with a Type 1iI Class C, D, E, or F anchor . Minimum adF anchor depth is 4"
Anchor adhesive chosen must be able to achieve a basic bond strength in tension, Nba, of 10 kips. Submit signed and sealed calculations or the
manufacturer’s published literature showing the proposed anchor adhesive's ability to develop this load to the Engineer for approval prior to use. Anchor
installation, including hole size, drilling, and clean out, must be in accordance with Item 450, “Railing". (#4) anchor bars spaced longitudinally along rail
at 4 ft Max (Spaced 3" longitudinally from outside edge and edge of side slot drains).

@(i 1" Dia Anchor Bolt Spaced longitudinally along rail at 18" Max (Spaced 6" longitudinally from outside edge and edge of optional side slot drains,
if required).

4" Embed
4" Embed

@S 1 Dia Anchor Bolt Spaced fongitudinally along rail at 21" Max (Spaced 6" longitudinally from outside edge and edge of optional side siot drains,

T: \LRDDSTMNT\FY 2021\MNT ControctS\MBGF REPA[R UPPER\MBGF UPPER_ConTrdct SRENEWGI §° ¢207 1'PNSTANDARDS 12021 )M §C6 Froneous=2027\Retr Giside C-Ro

&
EE if required). v R .
& erx JFN\ ’@iF
3 @D 1 Dia anchor Bolt Spaced Iongitudinally along rail at 24* Max (Spaced 6" longitudinally from outside edge and edge of optional side slot drains, - = =
3 if required).
@9 1 Dia Anchor Bolt Spaced longitudinally along rail at 20° Max (Spaced 6" longitudinally from outside edge and edge of side slot drains) Ly
@Q 1 46" to 1 ¥ Dia holes. Core drill holes through existing deck (percussion drilling not permitted). Concrete spalls in the bottom of the deck
exceeding " from edge of holes will be patched in accordance with Item 429, "Concrete Structure Repair" at the Contractor's expense.
@9 Showing location of anchor bars and anchor bolts in a rail retrofit condition. See appropriate rail standard for details and notes not shown -~
, . Slab , . Slab
@) 1 Dia ASTH F1554 Gr 55 Anchor Bolt or Threaded Rod. Nuts must conform to ASTM AS63 requirements 5| % 1-0 %" Min and 1'-0 #" Min an
@ . ) =|= 1.9 U Max Girder 1.0 ¥ Max Girder
Plate Washer % x 3 x 3 ASTM A36 with 1 ¥¢" Dia Hole centered. Tack Weld Sle Span Span
ack We NES SSTR RAIL 7551 RAIL
@3 Ganvanize anchor bolts, nuts and plate washers. - -
@ See "Bar RD(#8) Assembly Delail". 3 RAIL RETROFIT
€ Joint . . SECTIONS ON CG (PAN FORM) SPANS
@3 Tape ends of 1 W' PVC pipe Sch 80 to prevent concrete or mortar from seeping in E] E]
j f Only SSTR and T551 Rails can be retrofitted to Pan Form overhangs as shown.
. 3 by
” . T z
Joint Opening } ) 5" Min ) <2% = I3 SHEET 3 OF 4
3|5 3w o8
< g ox =R ® .
Edge of Rail Joint —= ' |=— Edge of Rail Joint e|55 T2 =T —t e,
2|8 S3 N I Texas Department of Transportation Standard
Galvanized 1 ' PVC pipe glss 2 N 3 s 2
Bar RD(#8) (sch 80) gl L3 g ge RETROFIT GUIDE
3 =5 39 S 28
o w| ™ ST = =
™ 8188 3 = 3 FOR CONCRETE RAILS
- S T
£ = > (T221, T222, C221, T402,
& 26" _\_ 26" i“s 38: C402, T551, SSTR, & T552)
s - (NOT TO BE USED AS A STANDARD)
5'-0" Galvanized Bar RD(#8)
g ! C-RAIL-R
~N
~
° e 115d022-20.09n « INH
N ANCHOR BOLT OPTIONS @ ©r«D0T  September 2019 HIGHWAY
N BAR RD(#8) ASSEMBLY DETAIL AND ASSEMBLY DETAILS REvisions 277,ETC.
e 22| VARIOUS




DISCLAIMER:

Locate face of rail within

Longitudinal reinforcing bars may be removed only if their position puts them in conflict with un-removed portions of existing structure

SHEET 4 OF 4

(@3 Embed secondary (#4) anchor bars 1'-4" in length with a Type Il Class C, D, E, or F anchor adh Minimum anchor
depth is 4'. Anchor adhesive chosen must be able to achieve a basic bond strength in tension, Nba, of 10 kips. Submit signed and sealed o Bridge
calculations or the manufacturer's published literature showing the proposed anchor adhesive's ability to develop this load to the Engineer for . Division
approval prior to use. Anchor installation, including hole size, drilling, and clean out, must be in accordance with Item 450, “Railing". (#4) anchor ITEXHS Department of Transportation Standard

bars spaced longitudinally along rail at 4 ft Max (Spaced 3" longitudinally from outside edge and edge of side slot drains)

RETROFIT GUIDE

Remove existing rail, cut and grind anchor bolts flush, and paint ends with two coats of zinc-rich paint conforming to the Item "Galvanizing".

2" of face of curb. 1
May be formed (#6) anchor
(#6) anchor continuous bar located as j
] . Showing retrofitted SSTR Rail as
D = shown. See 2 example. Other conrete rails
Seo “Rotiway  fr—tm— hoadway 3 . permissible
Elevation of —/— 7221 R < 25
7221 Rail". (2) g R
’ N IS I o0
13 N s S S W=s See appropriate concrete
May be 3l % < 5 5 Sic rail standard for anchorage
c formed I 2 = S < .22 reinforcing and placement.
continuous —= & = 3 12 s o g
K - Fl— & « X3 S
- s - - 1 5| £ 3
2 -+ ¥ N I s 5 t
g N X g .
Y| - < n
ol | I g N
9 & Class "C"
concrete
2 3y [

'2 e CONSTRUCTION NOTES:
= Wﬁ_ Case (A) Permitted only with Type Clean and extend 1 Field verify dimensions before commencing work and ordering
& - - - - T221, 7222, €221 and SSTR existing vertical materials

: & o D ot e this detail reinforcing 10" Min 1 By adding additional anchorage, welding can be performed at

h into new construction —wm— sl a minimum spacing of 3 ft between the cage and additional

== unless existing curb is at /

3 CASE (A) CASE (B) unless existing curb is at 1l anchorage. By satisfying additional anchorage requirements
E - and the flexural strenath. Mn | slip forming is allowed. Do not weld to the required anchorage.
8 (#6) anchor o the curh ot its base it at I - Test adhesive anchors in accordance with Item 450.3.3, “Tests"

bar located as least 10.5 kip-ft per foot j_ N Test 3 anchors per 100 anchors installed. Perform corrective
8l shown. See Formed (#6) anchor with no stremgth reduction I - measures (o provide adequate capacily if any of the tests do

£ "Roadway me (#6) anchor Factor applied not meet the required test load. Repair damage from testing

8 Elevation of continuous ar located as Existing Wingwall 6 as directed.
) shown.  see —- Clean surface

) 7221 Rai "Roadway Case (B): Locate anchor bar 2" from toe Thickness < 12" nin for casting MATERIAL NOTES:
3 < %ezvla%on,”of of curb. 1-0" concrete against Provide Grade 60 reinforcing steel
< > ai ing s .
E S Case (C): Locate anchor bar no closer Min e/féuxlxwérioat or galvanize all reinforcing steel if required

o = than 2" from toe of curb.

< 13 N = #6) and (#4) anchor bars used for the adhesive anchorage
| ® . 5 | o SECTION OF EXISTING PARALLEL (#6) and (#4) : orag

3 T - = [ Case (D) Do not remove any part of curb system must not be epoxy coated within the required embedment.

=~ N — < : n 1
g = “ ¥ 2 g i R unless it has been determined WINGWALLS LESS THAN 12" THICK GENERAL NOTES:
s = =~ t -

E N Al 3 | ‘ 3 fo not be a structural element Use of these retrofit details will result in a railing acceptable

N ¥ t 2 i ) for the MASH Test Level indicated on the applicable rail standard
= = S of curb. Showing retrofitted (#6) anchor bar spaced at 6" Max e - oren N

5 " o~ | I w 221 Rail. S 22 S d 3 Sinally Rail anchorage details shown on this guide may require
2 — - N &\.«\ S ra21 R"’f ce 1221 (Spaced 3 longitudinally rom, modification for select structure types. See appropriate details
& | ] | N standord for details gutside edge). - Locate anchor bar elsewhere in plans for these modifications. Not all possible
8 L _ - - = 1 [ \Je - © and notes not shown rom toe of cur combinations of existing railing, curbs, parapets etc. have been
o | ‘ May shown on this sheet. Other combinations and reinforcement
by f‘a/ be arrangements are permissible if they meet the same strength

= 9 | / | B ormed requirements as indicated on this guide.

r Sy @/ continuous —G62 Do not remove any part of a curb until it has been evaluated

5 8% | , 34 L JE I to not be a load-carrying structural component.

' ! Existing = Removal and replacement of backfill, subgrade, and asphalt or
|2 | _ 8 3 Parapet H=03 S concrete pavement necessary for Lhis installation is considered
= - ; Wail | 5 subsidiary to the retrofit railing
%’ e @ 5 < Payment for a rail retrofit will be as per Item 451, "Retrofit

> = h .
R = Railing”, by the type of the rail retrofit. All details shown
5 CaSE(©) CASE (D) g 3| x| 3 Rallng by e e o e el e, et o
8 G Existing | Y ‘' ‘ o 5 Rail (Ty T551), "Retrofit Rail (Ty SSTRY" etc
i 9 u ~
o 7221 RAIL RETROFIT EXAMPLES reinforcing R N Reinforcing bar dimensions shown are out-to-out of bar
I extending 11 S
[ into existing |
=
. - parapet wall——=—=| - T -

wl @ Embed (#6) anchor bars with a Type Il1, Class C, D, E, or F anchor & ve. Minimum anchor depth is 5 Y. Anchor P 1 Existing This sheet is to be used as a guide for retrofitting existing
g 1 R Approach

adhesive chosen must be able to achieve a basic bond strength in tension, Nba, of 20 kips. Submit signed and sealed calculations or the 111 Sﬁfb structures with rails listed on this sheet. Details with

manufacturer’s published literature showing the proposed anchor adhesive's ability to develop this load to the Engineer for approval prior ! appropriate notes from this guide should be prepared for the
& to use. Anchor installation, including hole size, drilling, and clean out, must be in accordance with Item 450, “Railing” 1] specific application. Dimensions of existing slab thickness,
g . curb widths, heights, etc., should be shown. Particular care
g (® showing Iocation or ocations of anchor bars in a rail retrofit condition. See appropriate rail standard for details and notes not shown should be taken in identifying the bridge abutment wingwall
| Existing s | | 3w conditions and providing for proper reinforcement anchorage and
= Increase by amount of existing overlay/seal coat thickness, not to exceed 2. If thickness of existing overlay/seal coat is greater than 2 Wingwall ; approach guard fence post positioning. This sheet may not be
& at toe of rail, taper overlay at a 1:10 or flatter slope over shoulder width to a thickness of 2" or less at toe of rail 9 used without modification. The details shown may need to be
|I-=J amended if the exact existing condition is not covered. In all
i @ 0o not cast rails o parapet walls on top of overlays/seal coats SECTION OF EXISTING PARALLEL OR Cases, details and notes not required must be crossed out or
i eliminated, “(MOD)' added, the phrase “(Not to be used as a
Sl @ sce ammromiate rai standard ror reinsorcing stcer. oy renath of vertical reinvoring bars as required to it existing siructure. FLARED WINGWALLS WITH APPROACH SLAB(® Standaray removed. and ihe sheet seoted and Sgned
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w @) void out area in rail retrofit to accommodate existing drain holes in deck FOR CONCRETE RAILS
5 Space (#4) stirrups at 8" Max. (Spaced 3 Y longitudinally from retrofitted ends of wingwall). (T221, T222, C221, T402,
& C402, T551, SSTR, & T552)
@ 7 ~ (#5) bars with 3" end cover. (NOT TO BE USED AS A STANDARD)
g Space (#4) bars at 8" Max with 3" end cover, spaced with (#4) stirrups. C RAIL R
S - -
3 G remove all concrete and reinforcing steel from existing parapet wall. Existing reinforcing cut off from existing wingwall must be painted with e r1s19022-20.0qn on TXD0T_[ox TaDOT [ow_JTR__[ex IVH
Q two coats of a zinc-rich paint conforming to the Item “Galvanizing". -
h ©rxpor mber 2019 conr I 108 | HIGHAY
& @ Face of rail and/or toe of rail. Location or placement of rail retrofit must match face of rail and/or toe of rail on bridge. P 6375 93\ 001 \ US277,ETC.
= ? ! o151 countr SHEET W0
<
qQ ZL VARIOUS




1. STORMNATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwater Dischorge Permit or Construction General Permit
required for projects with 1 or more acres disturbed soil. Projects with ony
aisturped soil must protect for erosion and sedimentotion in accordonce witn
1tem 506.

List MS4 Qperotor(s) thot moy receive discharges from this project.
They may need to be notified prior to construction octivities.

2.

O No Action Required [ Reauired Action

Action No.

1. Prevent stormwater pollution Dy controlling erosion ond sedimentotion in
occordance with TPDES Permit TXR 150000

2. Comply with the SW3P ond revise when necessory to control pollution or
required by the Engineer.

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

111, CULTURAL RESOURCES

Refer to TxDOT Stondard Specifications In the event historical issues or
orcheological artifocts are found during construction. Upon discovery of
orchealagical artifocts (bones, burnt rock, flint, pottery, etc.) ceose
work in the immediaote area ond contoct the Engineer immediotely.

[ No Action Required [0 Required Action
Actlon No.
1.
2.
3.

4.

1V, VEGETATION RESOURCES

Preserve native vegetation to the extent proctical.
Contractor must adhere to Construction Specification Requirements Specs 162,

V1. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

Ceneral topplies to all projects):
Comply with the Hozord Communication Act (the Act) for personnel who will be working with
hazardous materials by conducting sofety meetings prior to beginning construction and
making workers owore of poten: | hozords in the workploce. Ensure that oll workers are
provided with personal protective equipment oppropriaote for ony hozordous moter ials used.
Obtain ond keep on-site Moteriol Sofety Doto Sheets (MSDS) for ol hozordous products
used on the project, which moy include, but ore not |imited to the following cotegories:
Paints, ocids, solvents, asphalt products, chemical odditives, fuels and concrete curing
compounds or additives. Provide protected storage, off bore ground ond covered, for
products which may be hazordous. Maintain product lobelling os required by the Act.
Mointoin on adequate supply of on-site spill response materiols, os indicoted in the MSDS.
In the event of o spill, toke actions to mitigote the spill os indicoted in the MSDS,
in accordonce with safe work proctices, and contoct the District Spiil Coordinator
immediotely. The Controctor shall be responsible for the proper contoinment ond cleanup
of all product spills.

Contact the Engineer if ony of the following are detected:
s Deod or distressed vegetation (not identified os normal)
s Trosh piles, drums, conister, barrels, etc.
* Undesiroble smells or odors
* Evidence of leaching or seepoge of substonces

Does the project involve any bridge class structure rehabl!itation or

DISCLAIMER:

replacements (bridge class structures not Including box culverts)?
O ves O ne

If "No", then no further action is required.
If "ves", then TxDOT is responsible for completing asbestos ossessment/inspection.

4. wnen Contractor project specific locations (PSL's) increose disturbed sofl 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
orea to 5 ocres or more, submit NOI to TCEQ ond the Engineer. invasive species, beneficial londscoping, ond tree/brush removal commitments.

No worronty of ony kind is made by TxDOT for ony purpose whotsoever.

ion of this stondord to other formots or for incorrect results or domoges resulting from its use.

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

[ No Action Required [0 Required Action

Are the results of the osbestos inspection positive (is osbestos present)?

c
o
°
g
¢
z
™
o
~N
)
g
c
°
i 8
3
.
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'é 8 USACE Permit required for filling, dredging, excavating or other work in ony Action No. D Yes D No
& o waoter bodies, rivers, creeks, streoms, wetlonds or wet Oreos. 1. If "Yes", then TxDOT must retain o DSHS |icensed osbestos consul tant to aossist with
28 8 The Contractor must odhere to all of the terms ond conditions ossocioted with the notification, develop obatement/mitigation procedures, ond perform monogement
T = the following permiti(s)i 2 activities as necessory. The notificotion form to DSHS must be postmorked ot leost
§ -] * 15 working days prior to scheduled demolition.
££ =
.?, "Z' D No Permit Required 3. If "No", +then TxDOT is s+ill required to notify DSHS 15 working days prior to any
] = P 4-p . scheduled demolition.,
tionwi it 14 - + i 1 + 1710tn +
S § D ::‘,::::;u;":::;m CN not Requirea tless tnon 0th ocre waters or 4. In either case, the Contractor is responsible for providing the date(s) for abatement
vy ° octivities ond/or demolition with coreful coordination between the Engineer ond
2 o |:| Notionwide Permit 14 - PCN Required (1710 to <1/2 ocre, 1/3 in tidal waters) osbestos consultont in order to minimize construction delays ond subsequent claims.
£
3! § O 1ngiviouol 404 Permit Required V., FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, Any ‘_’:“"' :"“""‘" iani“fi’:" "“;"’l‘ ’.“'z‘:'_'“""’l‘ "“’""';""_‘r": ?"*::E"";TT “i"m"'""
By § [0 otner Nationwide Permit Required: NWP= CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES on site. Hozardous Moteriols or Contominotion lssues Specific fo fhis Project:
E: ® AND MIGRATORY BIRDS. [0 No Action Required [0 Reauired Action
o
- r Required Actions: List woters of the US permit opplies to, locotion in project .
-!._ 1 ond check Best Monogement Practices plonned to control erosion, sedimentation . . Action No.
§§ S ond post-project TSS. [J No Action Required [0 Required Action ,
o .
w
& .
=E g 1. Action No. 2.
o
we u
e § 2. 1. 3.
35 F4 . 2. Vll. OTHER ENVIRONMENTAL [SSUES
a
§§n % a s tincludes regional issues such as Edwards Aquifer District, etc.)
[ ° 5
I ] [J No Action Required [ Required Action
&1 The elevation of the ordinary high water morks of any areas requiring work a.
L3 to be performed in the woters of the US reauiring the use of o notionwice Action No.
I3 permit con be found on the Bridge Layouts.
o 1.
3 . If ony of the Iisted species are observed, ceose work in the immediote oreo,
:83 Best Monagement Proctices: do not disturb species or habitot ond contoct the Engineer immediotely. The 2.
rosi imentation Post-Construct T work moy not remove active nests from bridges and other structures during
x Erosion Sedimentatio ost-Construction TSS nesting season of the birds associated with the nests. If caves or sinkholes 3. N Desls
§ [] Temporary Vegetation [ sitt Fence [ vegetative Filter Strips ore discovered, cease work in the immediote orea, ond contoct the Divigon
i i i . i Standard
E D Blonkets/Mot ing D Rock B D Retention/lrrigation Systems Engineer immediately. ITexas Department of Transportation andal
z O wten [ 1rionguiar Filter Dike [] extencea Detent ion Basin
5 R TAL PERMIT
< [ soading [ sond Bog Berm [ constructed et londs LIST OF ABBREVIATIONS ENVIRONMEN L ERMI S'
; [ Interceptor Swole [ strov Bole Dike [ wet Bosin BF: Best e . Sl Ton i ISSUES AND COMMI] TMENTS
= [ piversion Dike [ Brush Berns [ Erosion Control Compost €GP Construction General Permit SW3P:  Storm Water Pol lution H'evemm Plon
b3 DSHS: Texas Deportment of State Heolth Services PON  Pre-Construction Notification
QE [ Eresion Control Compost [J Erosion Control Compost [Jwuicn Fitter Berm ond Socks  |Frwas Federal Higway Administration ! PSL3 on E P l c
[g-] 1eh Fiit K Ieh Fiit t Filter Berm kg |MOA Memorondum of TCEQ ssion on Envircnmental Quol ity
S8 [ Muten Fitter Berm ona Socks [ Muten Filter Berm ona Socks [ Compost Filrer Berm ana Socks Uy Boor oo o | onding TPOES: Tavcs Pol lutant Dischorge El imfeotion Sybten A e v [wr ww o
154 [] Compost Filter Berm ond Socks [] Compost Filter Berm ond Socks [] Vegetotion Lined Ditches M54 Municipal Separate Stormwater Sewer System TPWD:  Texos Parks ond Wi ldi i fe Deportment -
- MBTA: Migratory Bird Treoty Act TXDOT: Texos Deportment of Tronsportation ©7TxD0T: February 2015 con Jsecr] s [ wiomey
oo [ stone Outiet Sediment Traps [ Sond Filter Systems NOT: Notice of Termingtion T8E: Thregtered od Species o220 o O 637593] 001 | US277,ETC.
wu . . NV Naticwide Permit USACE: LS. Army Corps of Engineers 5-01-14 40080 HOTE SECTION Iv. orst Comty e o,
ac [ Sediment Basins [ rossy Swates NOli  Notice of Intent USWSi U.S. Fish ond Wildlife Service Jio e st i st S | 22 VARIOUS
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