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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

SHEET NO. DESCRIPTION SHEET NO. DESCRIPTION
|. GENERAL STANDARDS - ATTENUATORS/CRASH CUSHIONS
* 56 TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 (MASH TL-3) QGELITE(M10)(N)-20
1 TITLE SHEET . 57 TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 (MASH TL-3) QGELITE(M10)(W)-20
2 INDEX OF SHEETS * 58  TRINITY HIGHWAY ENERGY ABSORPTION CRASH CUSHION REACT M (NARROW) REACT(M)-21
3,3A-3F  GENERAL NOTES * 59 TRINITY HIGHWAY ENERGY ABSORPTION CRASH CUSHION (REACT 350 WIDE) REACT(W)-16
4,4A  ESTIMATE & QUANTITY SHEET * 60  WORK AREA PROTECTION CORP (SMART-NARROW) SMTC(N)-16
* 61  WORK AREA PROTECTION CORP (SMART-WIDE) SMTC(W)-16
Il. TRAFFIC CONTROL PLAN * 62 LTS-BARRIER SYSTEMS CRASH CUSHION (R-NARROW) TAU-II-R(N)-16
* 63  LTS-BARRIER SYSTEMS CRASH CUSHION (R-WIDE) TAU-II-R(W)-16
STANDARDS - TRAFFIC CONTROL * 64  TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD M10 QUADGUARD(M10)(N)-20
* 65  TRINITY HGIHWAY ENERGY ABSORPTION QUADGUARD M WIDE QG(M)(W)-21
i 516 BARRICADE AND CONSTRUCTION BC(1)-21 THRU BC(12)-21 * 66  LINDSAY TRANSPORTATION SOLUTIONS UNIVERSAL CRASH CUSHION (MASH TL-3 & TL-2) TAU(M)(N)-19
X 17 WORKZONE GIVE US A BREAK SIGNS WZ(BRK)-13 * 67  LTS-BARRIER SYSTEMS CRASH CUSHION (WIDE UNIT) TAU-II(W)-16
* 18 TEMPORARY RUMBLE STRIPS WZ(RS)-22
* 19 TCP CONVENTIONAL SHOULDER WORK TCP(1-1)-18 STANDARDS - MISCELLANEOUS DETAILS
20 TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(1-2)-18 (MOD) -
. 21 TCP TRAFFIC SHIFTS ON TWO LANE ROADS TCP(1-3)-18 . 68  CONCRETE CURB AND CURB AND GUTTER CCCG-21
* 22 TCP LANE CLOSURES ON MULTILANE CONVENTIONAL ROADS TCP(1-4)-18
* 23 TCP CONVENTIONAL SHOULDER WORK TCP(2-1)-18 STANDARDS - (28 INCH) SPECIAL APPLICATIONS
24 TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(2-2)-18 (MOD) . 69  METAL BEAM GUARD FENCE MBGF-19
* 25  TCP TRAFFIC SHIFTS ON TWO LANE ROADS TCP(2-3)-23 * 70  METAL BEAM GUARD FENCE (SHORT RADIUS) MBGF(SR)-19
* 26 TCP LANE CLOSURES ON MULTILANE CONVENTIONAL ROADS TCP(2-4)-18 . 71 METAL BEAM GUARD FENCE TRANSITION (THRIE-BEAM TRANSITION) MBGF(TR)-19
* 27 TCP LANE CLOSURES ON DIVIDED HIGHWAYS TCP(2-6)-18 * 72 METAL BEAM GUARD FENCE TRANSITION (LOW SPEED TRANSITION) MBGF(TL2)-19
* 28 TCP FREEWAY LANE CLOSURES TCP(6-1)-12 * 73 METAL BEAM GUARD FENCE TRANSITION (T101) (T101 BRIDGE RAIL) MBGF(T101)-19
* 29  TCP WORK AREA NEAR RAMP TCP(6-2)-12 * 74  METAL BEAM GUARD FENCE (MOW STRIP) MBGF(MS)-19
* 30  TCP WORK AREA BEYOND RAMP TCP(6-3)-12 * 75  BRIDGE END DETAILS BED(28)-19
. 31 TCP WORK AREA AT EXIT RAMP TCP(6-4)-12 e
. 32 TCP WORK AREA BEYOND EXIT RAMP TCP(6-5)-12 SRE 0T TEM
* 33 BOULEVARD CLOSURES TCPTC 3050-96 (HOU DIST) IV. BRIDGES Fe %% e,
. 34  DRIVEWAY SIGNING DS TC8020-04 (HOU DIST) X L
STANDARDS - RAIL 7 )
76-77  TRAFFIC RAIL (ALUMINUM) TYPE T4(A) ’: AN, JUBERAC y
lll. ROADWAY DETAILS 7879  TRAFFIC RAIL (STEEL) TYPE T4(S)(M) "1]%._ j 4407% _.&:’
- 80-81  PEDESTRIAN RAIL TYPE PR11 e
STANDARDS - BARRIER (FLEXIBLE) oL B
: 35  METAL BEAM GUARD FENCE TL-3 MASH COMPLIANT GF(31)-19 V. TRAFFIC ITEMS THE STANDARD SHEETS SPECIFICALLY IDENTIFIED
* 36 METAL BEAM GUARD FENCE (DOWNSTREAM ANCHOR TERMINAL) TL-3 MASH COMPLIANT GE(31)DAT-19 . ABOVE HAVE BEEN SELECTED BY ME OR UNDER MY
37 METAL BEAM GUARD FENCE LONG SPAN TL-3 MASH COMPLIANT GF(31)LS-19
* 38-39  METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-3 MASH COMPLIANT GF(31)TR TL3-20 STANDARDS - DELINEATOR & PAVEMENT MARKER RESPONSIBLE SUPERVISION AS BEING APPLICABLE
* 40  METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-2 TL-2 MASH COMPLIANT GF(31)TR TL2-19 * 82  DELINEATOR & OBJECT MARKER MATERIAL DESCRIPTION D & OM(1)-20 TO THIS PROJECT.
* 41 METAL BEAM GUARD FENCE TRANSITION GF(31)T101-19 » 83  DELINEATOR & OBJECT MARKER INSTALLATION D & OM(2)-20 4 /ZZ Y 7
* 42 METAL BEAM GUARD FENCE TRANSITION (T6) GF(31)T6-19 * 84-87  DELINEATOR & OBJECT MARKER PLACEMENT DETAILS D & OM(3)-20 THRU D & OM(6)-20 é////é W’ PE. 07/23/2024
* 43 METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28 TO 31) TL-3 MASH COMPLIANT RAIL-ADJ(A)-19 * 88  DELINEATOR & OBJECT MARKER FOR VEHICLE IMPACT ATTENUATORS D & OM(VIA)-20 ‘
* 44  METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28 TO 31) TL-3 MASH COMPLIANT RAIL-ADJ(B)-19
* 45  BRIDGE END DETAILS BED-14
. 46 MOW STRIP MS (HOU DIST) VI. ENVIRONMENTAL ISSUES
STANDARDS - GUARDRAIL END TREATMENTS * 89 TEMPORARY EROSION, SEDIMENT AND WATER POLLUTION CONTROL MEASURES
- - FENCE & VERTICAL TRACKING EC(1)-16
* 47 TRINITY HIGHWAY SOFTSTOP END TERMINAL MASH - TL-3 SGT(10S)31-16
* 48  MAX-TENSION END TERMINAL MASH - TL-3 SGT(115)31-18
* 49 SINGLE GUARDRAIL TERMINAL MSKT-MASH-TL-3 SGT(125)31-18
* 50  SPIG INDUSTRY, LLC SINGLE GUARDRAIL TERMINAL SGET - TL-3 - MASH SGT(15)31-20
* 51  RETROFIT STANDARD SKT 31 STEEL POST SYSTEM TO MASH MSKT SGT(138)31-18
* 52 RETROFIT STANDARD SKT 31 WOOD POST SYSTEM TO MASH MSKT SGT(14W)31-18
53 SINGLE GUARDRAIL TERMINAL (SKT 350)(WOOD POST) SGT(8)-14
54  SINGLE GUARDRAIL TERMINAL (SKT 350)(HINGED STEEL POST) SGT(8)H-14
55  SINGLE GUARDRAIL TERMINAL (X-LITE) STEEL POST) SGT(95)28-14 INDEX OF SHEETS
g® CONT | SECT JOB HIGHWAY
6471 90 001 US 59, ETC.
©z024 I G DIST COUNTY SHEET NO.
of Transportation HOU FORT BEND 2




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

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

Juan Mata

Fort Bend Area Maintenance Supervisor
4235 SH 36 South

Rosenberg, Texas 77471

(281) 238-7950

General:
Contractor questions on this project are to be addressed to the following individual(s):
Shane Hubenak, P.E.,

Phone: (281) 725-7556
Email: Shane.Hubenak@txdot.gov

Juan Mata
Phone: (281) 238-7950
Email:Juan.Mata@txdot.gov

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

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

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

This is a Routine Maintenance Non-Site-Specific Call-Out contract.

The Contractor will begin call out work within the required time for each work order. Work
orders are expected to be completed per the contract plans within the number of days allowed for
each work order. All call out work orders will have a begin date and number of working days.
The Contractor will begin work within 48 hours of notification for routine call outs, unless
otherwise approved by the Engineer. Work will be completed within the required number of
working days. The Contractor will begin work within 2 hours of notification for emergency call
outs and complete within 7 hours, unless otherwise approved by the Engineer. Failure to begin
work within the required time and proceed to completion within the required time will result in
the assessment of liquidated damages.

Provide one crew 7 days a week, 24 hours a day for the duration of the contract.

Plan and execute all work in a neat manner.

General Notes Sheet A

County: Fort Bend Sheet 3
Highway: US 59, etc. Control: 6471-90-001
Perform work on an as-needed basis where directed.

The Engineer will determine the exact location of a day’s work.

Notify the Department by 7:30 a.m. when scheduled work is cancelled for any reason.
Furnish a welding unit, cutting torch, with a competent operator, each day of work.

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

Work will not be permitted when impending bad weather or low temperatures may impair the
quality of work.

The following standard detail sheets are modified:

Modified Standards

TCP (1-2)-18 (MOD)
TCP (2-2)-18 (MOD)

Locate equipment or materials, temporarily stored on State right of way during non-working
hours, at least 30 feet from the edge of the pavement.

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

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

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

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

General: Site Management

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

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

General Notes Sheet B



Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

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

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

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

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

General: Traffic Control and Construction

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

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

General: Utilities

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

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

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

General Notes Sheet C

County: Fort Bend Sheet 3A
Highway: US 59, etc. Control: 6471-90-001

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

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

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

Item 7: Legal Relations and Responsibilities

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

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

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

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

General Notes Sheet D



Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

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

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

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

Item 292: Asphalt Treatment (Plant-Mixed)

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

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

Mixtures containing the iron ore topsoil are exempted from test methods TEX-217-F (Part I,
separation of deleterious material and Part 11, decantation test for coarse aggregate) and TEX-
203-F (Sand Equivalent Test).

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

Furnish the mix designs for approval.

Compact the courses to a minimum density of 95 percent of the maximum density as determined
using test method TEX-126-E.

Use Grade 2 for mixture design requirements.
Use the following asphalt binder to manufacture the asphalt stabilized base under this item:
For Base Courses — PG 64-22*

* Pending availability, the Area Engineer may accept other mix designs.

Item 432: Riprap

Provide a concrete mowing strip, as shown in the plans, for the entire length of the single
guardrail terminal (SGT) at all locations and extend 2 feet beyond the end of the SGT. The
mowing strip will be paid for under Item 432, “Riprap.”

Removal of existing mowing strips will be subsidiary to the various bid items.

General Notes Sheet E

County: Fort Bend Sheet 3B
Highway: US 59, etc. Control: 6471-90-001

Item 500: Mobilization

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

Item 502: Barricades, Signs and Traffic Handling

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

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

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

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

Keep the delineation devices, signs, and pavement markings clean. This work is subsidiary to
the Item, “Barricades, Signs, and Traffic Handling.”

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

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

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

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

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

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

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

General Notes Sheet F



Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

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

One Lane Closure/Two Lane Roadway Facility
FM 360, FM 361, FM 442, FM 762 (A. Myers Rd. to FM 1462), FM 1236, FM 1462,
FM 1489, FM 1875, FM 1952, FM 1994, FM 2919, PR 72, SH 36 (Austin C/L to UA 90),
SL 540, SL 541, SS 10 (SH 36 to UA 90), SS 529 & UA 90 (Wharton C/L to SH 36)

Day Daytime Work Hours Nighttime Work Restricted Hours
Hours
Monday
Through 5:00 AM - 7:00 PM * Not Allowed No Restrictions
Friday

One Lane Closure/Two Lane Roadway Facility
FM 359 (Waller C/L to Mason Rd.), FM 521 (SH 6 to Brazoria C/L), FM 723, FM 762
(US 59 to FM 2759), FM 1093 (Austin C/L to Main St. in Fulshear), FM 1093 EBFR
(FM 359 to Harris C/L), FM 1093 WBFR (FM 359 to Harris C/L), FM 2759 (FM 762 to
Thompsons), FM 2977, FM 3155, IH 10 EBFR, IH 10 WBFR, SH 36 (US 59 to FM 2218),
SH 99 NBFR, SH 99 SBFR, SS 10 (UA 90 to US 59) & US 59 EB/WB FR (SS 10 to SH 99)

Day Daytime Work Hours Nighttime Work Restricted Hours
Hours
Monday
5:00 AM - 9:00 AM
. _Q. *
Through 9:00 AM - 3:00 PM Not Allowed 3-00 PM - 7-00 PM
Friday
One Lane Closure/Four Lane Highway Facility
FM 1463 (US 90 to IH 10) & SS 10 (US 59 to SH 36S)
Day Daytime Work Hours Nighttime Work Restricted Hours
Hours
Monday
Through 5:00 AM - 7:00 PM * Not Allowed No Restrictions
Friday

One Lane Closure/Four Lane Highway Facility
FM 359 (Mason Rd. to UA 90), FM 521 (FM 2234 to SH 6), FM 762 (UA 90 to US 59),
FM 762 (FM 2759 to A. Myers Rd.), FM 1092, FM 1463 (IH 10 to FM 359), FM 1464,
FM 1640, FM 1876, FM 2218, FM 2234, FM 2759 (US 59 to FM 762), FM 3345, LP 762,
SH 36 (UA 90 to US 59), SH 99 ML & UA 90 (SH 36 to SH 6)
Day Daytime Work Nighttime Work Restricted Hours
Hours Hours

Monday
through 9:00 AM - 3:00 PM * Not Allowed
Friday

5:00 AM -9:00 AM
3:00 PM- 7:00 PM

General Notes Sheet G

County: Fort Bend Sheet 3C
Highway: US 59, etc. Control: 6471-90-001
One Lane Closure/Multiple Lane Highway

IH 10 ML, SH 6, US 59 ML (SS 10 to Harris C/L), US 59 EB/WB FR (SH 99 to Harris C/L)
& UA 90 (SH 6 to Harris C/L)

Day Daytime Work Hours Nighttime Work Restricted Hours
Hours
Monday
9:00 PM - 12:00 AM
sk . _0-
ggrdc:;gh Not Allowed 12:00 AM - 5-00 AM 5:00 AM - 9:00 PM

Weekend One Lane Closure
FM 359, FM 360, FM 361, FM 442, FM 521, FM 723, FM 762, FM 1092, FM 1093,
FM 1236, FM 1462, FM 1463, FM 1464, FM 1489, FM 1640, FM 1875, FM 1876, FM 1952,
FM 1994, FM 2218, FM 2234, FM 2759, FM 2919, FM 2977, FM 3155, FM 3345, IH 10,
LP 762, PR 72, SH 6, SH 36, SH 99, SL 540, SL 541, SS 10, SS 529, US 59 & UA 90

Day Daytime Work Nighttime Work Restricted Hours
Hours Hours
Saturday
8:00 PM - 12:00 AM
Kk . _Q
"é“ll;rl(()il;%,h Not Allowed 12:00 AM - 11:00 AM 11:00 AM - 8:00 PM

* Nighttime work allowed only with approval from the Area Engineer.
** Daytime work allowed only with approval from the Area Engineer.

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

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

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

The number of peace officers and working hours will be determined in advance of the work and
approved by the Engineer.

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

General Notes Sheet H



Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

Engineer may choose to use existing bid items if it does not slow the implementation of
enhancement.

All work and materials furnished with this item are subsidiary to the pertinent bid items except:
- Emergency lane closures are subsidiary to the pertinent various bid items in the contract.
- Truck mounted attenuators payable under Item 505-7001
- Portable changeable message boards payable under Item 503-7001
- Law enforcement personnel payable under force account

All lane closures are considered subsidiary to the various bid items.

Item 505: Truck-Mounted Attenuator (TMA) and Trailer Attenuator (TA)

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

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

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

A total of three (3) shadow vehicles with a TMA/TA are required for Pavement Marking
Operations. The Contractor is responsible for determining if one or more of these operations will
be ongoing at the same time to determine the total number of TMAs/TAs needed on the project.

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

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

The Storm Water Pollution Prevention Plan (SWP3) consists of temporary erosion control
measures needed and provided for under this Item. The disturbed area is less than one acre and
use of erosion control measures is not anticipated. If physical conditions encountered at the job
site require necessary controls, BMP installation, maintenance, and removal will be paid as extra
work on a force account basis per Articles 4.4 and 9.7. Since the disturbed area is less than

5 acres, a “Notice of Intent” (NOI) is not required.

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

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

General Notes Sheet [
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Item 540: Metal Beam Guard Fence
Painting the timber posts is not required.

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

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

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

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

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

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

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

SGT (8)-14, SGT (8)H-14, SGT(9S)28-14, RAIL TYPE T4 (A), RAIL TYPE T4(S)(M)
Item 542: Removing Metal Beam Guard Fence

Remove and assume ownership of unsalvageable metal beam guard fence rail elements and
posts. Transport and store any functional, salvageable rail elements, including steel posts, which
are not reused in this project, to the Department’s stockpile located at:

Texas Department of Transportation
4235 SH 36 South
Rosenberg, Texas 77471

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

This work will not be paid for directly but will be subsidiary to the various bid items.
Notify the Maintenance Supervisor, at (281) 238-7950, 48 hours prior to delivery.
Item 544: Guardrail End Treatments

The object marker OB-3F will be subsidiary to this item.

General Notes Sheet J
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County: Fort Bend
Highway: US 59, etc. Control: 6471-90-001

Item 545: Crash Cushion Attenuators

After completing the project, return remaining unused crash cushion attenuators units to the Area
Office Maintenance yard or as directed, at no cost to the Department.

Unless otherwise shown on the plans, Crash Cushion Attenuators (CCA) tested for 70 mph are
required for temporary and permanent CCA installations on freeways where the backup support
width is 36 in. or less. Test Level TL-3 is required for temporary and permanent CCA
installations at other locations requiring a CCA.

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

Item 770: Guard Fence Repair

Provide a minimum of one guardrail crew and one concrete crew to perform work at all times as
directed. If the amount of work requires only one crew, that crew may perform both the concrete
and guardrail work as directed, but this does not relieve the requirement for the minimum of one
crew for each type of work.

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

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

All new drilled holes for guardrail connections to any concrete structure (wing walls, CTB, etc.)
will be subsidiary to the various bid items. This includes holes required when raising or
upgrading guardrail.

When repairing damaged rail in the center median, repairing or replacing 6-inch channel rail will
not be paid for directly, but will be subsidiary to the various bid items.

When terminal anchor post is damaged beyond repair, replace the entire terminal anchor in
accordance with the standard detail sheet.

Furnish and install wood blocks between the rail element and the timber posts as detailed in the
plans. These blockouts are subsidiary to this item.

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

For purpose of guardrail post replacement, a mowing strip is considered a foundation. When
replacing guardrail post, also replace a damaged mowing strip with matching new material.
Supply all materials used to repair mowing strips. This will be subsidiary to the various bid
items. Repair of the mowing strip will require repairing the leave out as shown on the plans.

General Notes Sheet K

County: Fort Bend Sheet 3E
Highway: US 59, etc. Control: 6471-90-001

Asphalt mowing strips may be repaired with hot mix asphaltic concrete, conforming to Item 341,
“Dense-Graded Hot-Mix Asphalt (Small Quantity)” or instant road repair. This will not be paid
for directly but will be subsidiary to the various bid items.

Deliver salvaged material to:

Texas Department of Transportation
4235 SH 36 South
Rosenberg, Texas 77471

Notify the Maintenance Supervisor, at (281) 238-7950, 48 hours prior to material delivery.

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

Object markers will be subsidiary to the various bid items.
Item 774: Attenuator Repair

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

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

Repairs shall be made within 48 hours of notification.
All damaged material not reusable will become the property of the Contractor or, as directed.

Measurement for the Repair of (Energy Absorbing System) will be made by each bay complete
in place.

Repair of (Quad Guard Narrow Bay) System will consist of repairing each damaged bay.
Removing and replacing reusable items for the Contractor's convenience will not be paid for
directly but will be incidental to the bid items.

Item 776: Metal Rail Repair

The Department will supply material for all repairs of bridge rail elements. This material may be
picked up at:

Texas Department of Transportation
4235 SH 36 South
Rosenberg, Texas 77471

Notify the Maintenance Supervisor, at (281) 238-7950, 48 hours prior to material pick-up.

General Notes Sheet L
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County: Fort Bend

Highway: US 59, etc.

Control: 6471-90-001

Estimate
Item Description Limit and Rate Unit
292 | Asphalt Treatment (Plant-Mixed) 110 Lb./ Sq. Yd.-In. TON
e Asphalt 5 % by weight
o Aggregate 95 % by weight
General Notes Sheet M
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Texas
Department
of

®

CONTROLLING PROJECT ID 6471-90-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY US0059

Transportation
CONTROL SECTION JOB 6471-90-001
PROJECT ID A00211693
COUNTY Fort Bend TOTAL EST. oA
HIGHWAY uUso0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
292-7006 | ASPHALT TRT BASE (GR 2)(PG 64) TON 60.000 60.000
429-7007 CONC STR REPAIR (VERTICAL & OVERHEAD) SF 100.000 100.000
429-7009 | CONC STR REPAIR (STANDARD) SF 100.000 100.000
432-7013 RIPRAP (MOW STRIP)(4 IN) cY 20.000 20.000
500-7002 MOBILIZATION (CALLOUT) EA 50.000 50.000
500-7033 MOBILIZATION (EMERGENCY) EA 10.000 10.000
503-7001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 80.000 80.000
505-7001 | TMA (STATIONARY) DAY 80.000 80.000
512-7062 PORT CTB (DES SOURCE) (SAFETY SH)(TY 2) LF 180.000 180.000
512-7063 PORT CTB (MOVE)(SAFETY SH)(TY 2) LF 2,000.000 2,000.000
512-7065 PORT CTB (REMOVE)(SAFETY SH)(TY 2) LF 180.000 180.000
540-7005 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 4.000 4.000
540-7015 DOWNSTREAM ANCHOR TERMINAL SECTION EA 12.000 12.000
542-7001 REMOVE METAL BEAM GUARD FENCE LF 50.000 50.000
542-7002 REMOVE TERMINAL ANCHOR SECTION EA 2.000 2.000
544-7001 | GUARDRAIL END TREATMENT (INSTALL) EA 2.000 2.000
544-7003 | GUARDRAIL END TREATMENT (REMOVE) EA 4.000 4.000
545-7006 | CRASH CUSH ATTEN (INSTL)(L)(N)(TL3) EA 4.000 4.000
550-7001 CHAIN LINK FENCE (INSTALL) (6') LF 100.000 100.000
550-7013 | GATE (INSTALL)(6'X16') EA 2.000 2.000
550-7014 | GATE (INSTALL)(6'X10') EA 2.000 2.000
550-7015 | GATE (INSTALL)(6'X18') EA 2.000 2.000
658-7012 INSTL DEL ASSM (D-SW)SZ 1(BRF)CTB EA 1,000.000 1,000.000
658-7018 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2 EA 2,000.000 2,000.000
658-7031 INSTL DEL ASSM (D-SY)SZ 1(BRF)CTB EA 2,000.000 2,000.000
658-7032 INSTL DEL ASSM (D-SY)SZ 1(BRF)CTB (BI) EA 2,000.000 2,000.000
658-7052 INSTL DEL ASSM (D-DY)SZ 1(BRF)GF2 EA 2,000.000 2,000.000
770-7001 REPLACE RAIL ELEMENT (W-BEAM) LF 3,600.000 3,600.000
770-7002 REPLACE RAIL ELEMENT (THRIE-BEAM) LF 50.000 50.000
770-7003 REPL RAIL ELMNT(THRIE-BM TRANS TO W-BM) EA 25.000 25.000
770-7006 REPLACE TIMBER POST W/O CONC FND EA 100.000 100.000
770-7007 REPLACE STEEL POST W/O CONC FND EA 20.000 20.000
770-7008 REPLACE TIMBER POST W/ CONC FND EA 300.000 300.000
770-7009 REPLACE STEEL POST W/ CONC FND EA 100.000 100.000
770-7010 REALIGN POSTS EA 200.000 200.000
770-7011 REPAIR OF TERMINAL ANCHORS POSTS EA 4.000 4.000
770-7012 REPLACE TERMINAL ANCHOR POSTS EA 4.000 4.000
TXDOTCON NECT Report Generated By: txdotconnect_internal_ext
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. Estimate
l Texas CONTROLLING PROJECT ID 6471-90-001 DISTRICT Houston
Department HIGHWAY US0059
of Transportation
CONTROL SECTION jOoB 6471-90-001
PROJECT ID A00211693
COUNTY Fort Bend TOTAL EST. oA
HIGHWAY USs0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
770-7013 REM OBSOLETE GET & REPL W/ SGT EA 8.000 8.000
770-7015 | REPL SINGLE GDRAIL TERM IMPACT HEAD EA 60.000 60.000
770-7016 REPLACE SINGLE GDRAIL TERMINAL RAIL LF 2,000.000 2,000.000
770-7017 | REPLACE SINGLE GDRAIL TERMINAL POST EA 150.000 150.000
770-7018 REPLACE BLOCKOUT EA 100.000 100.000
770-7019 REPAIR STEEL POST WITH BASE PLATE EA 12.000 12.000
770-7020 | RESET SGT IMPACT HEAD EA 100.000 100.000
770-7021 REPLACE SGT OBJECT MARKER EA 60.000 60.000
770-7022 | REPLACE SGT CABLE ANCHOR EA 60.000 60.000
770-7023 REPLACE SGT CABLE ASSEMBLY EA 30.000 30.000
770-7024 REPLACE SGT STRUT EA 14.000 14.000
770-7025 RAISE RAIL LF 1,000.000 1,000.000
774-7001 REMOVE (SMTC) NARROW EA 4.000 4.000
774-7002 | REPLACE (SMTC) NARROW EA 4.000 4.000
774-7003 REPAIR (SMTC) NARROW LF 80.000 80.000
774-7004 REMOVE (SMTC) WIDE EA 2.000 2.000
774-7005 REPLACE (SMTC) WIDE EA 2.000 2.000
774-7006 REPAIR (SMTC) WIDE LF 60.000 60.000
774-7013 | REMOVE (REACT)(M) EA 2.000 2.000
774-7014 REPLACE (REACT)(M) EA 2.000 2.000
774-7015 REPAIR (REACT)(M) LF 60.000 60.000
774-7016 REMOVE (REACT) WIDE EA 2.000 2.000
774-7017 REPLACE (REACT) WIDE EA 2.000 2.000
774-7018 | REPAIR (REACT) WIDE LF 60.000 60.000
774-7028 REPAIR (NARROW QUAD NOSE) EA 2.000 2.000
774-7029 | REPAIR (NARROW QUAD BAY) EA 2.000 2.000
774-7033 REPAIR (WIDE QUAD NOSE) EA 2.000 2.000
774-7034 REPAIR (WIDE QUAD BAY) EA 2.000 2.000
774-7035 | REMOVE (TAU-M) NARROW EA 4.000 4.000
774-7036 REPLACE (TAU-M) NARROW EA 4.000 4.000
774-7037 | REPAIR (TAU-M) NARROW LF 80.000 80.000
776-7003 REPAIR (STEEL PED. RAIL) LF 100.000 100.000
776-7010 REPAIR (T4(S)) LF 160.000 160.000
776-7011 | REPAIR (STL POST W/ BASE PLATE)(T4(S)) EA 80.000 80.000
776-7012 REPAIR (T4 (A)) LF 120.000 120.000
776-7013 | REPAIR (ALUM POST W/ BASE PLATE)(T4(A)) EA 12.000 12.000
TXDOTCON NECT Report Generated By: txdotconnect_internal_ext
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting

devices, construction pavement markings, and typical work zone signs. the requlremen+s_of ISEA Amef|con National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). Derfqrmonce for glass 2 or 3 risk exposure. Closs_3 gormen+s should be
considered for high traffic volume work areas or night time work.

1. The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical examples for placement of temporary traffic control

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

responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be illuminated

when flagging is used at night.

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

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

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

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

2. Work zone traffic control devices shall be compliant with the Manual for

5. Geometric design of lane shifts and detours should, when possible, meet the -
Assessing safety Hardware (MASH).

applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

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

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be

redundant and the work areds appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

necessary warning signs as shown on these sheets, the TCP sheets or as

directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

revised to show appropriate work zone distance.
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

7. The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where median width will permit and traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESICNS FOR TEXAS (SHSD)
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

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

devices. SHEET 1 OF 12
: : . , , , , —" Sty
13. Inactive equipment and work vehicles, including workers’ private vehicles = 5?@9
must be parked away from travel lanes. They should be as close to the lTeanDePaftme"'fOfTl‘ansporfaﬁon s:gﬁgﬂd

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

BARRICADE AND CONSTRUCTION

g GENERAL NOTES

: AND REQUIREMENTS

a8 BC(1)-21

e FILE: bc-21.dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
3'1«'6 ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
o 4-03 7_‘;?““’“5 6471 90 001 uUs 59, ETC.
Lo | 9_07 8']4 DIST COUNTY SHEET NO.
ac 5-10  5-21 HOU|  FORT BEND 5

95
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS N TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION %:'::RIK
ROAD WORK % % 620-9TP ZONE
<o NEXT X MILES SIZE SPACING
) NEXT X MILES = TRAFFIC
ROAD WORK (0p+r|‘or*10| 20107 ¥ %R20-5T | FINES
N see Note - DOUBLE . .
620-2:4¢ 1 and 4) / ¥ ¥R20-5aTP| =& NS|gn Conventional| Expressway/ Posted SSIQI'_TA
o ROAD WORK umber Road Freeway Speed |Spocing
1 1 O <= NEXT X MILES or Series X
RK _
= ¥ - 3 % %620-2bT [ WORK_ZONE 620-1bTL - Foot
CROSSROAD Cw20 MPH | (Apprx. )
x x < I ! cwz, 30 120
k * INTERSECTED 1 Block - City 1000" -1500° - Hwy CW22 48" x 48" | 48" x 48"
b b ROADWAY « 1000° -1500° - Hwy = 1 Block - City CW23 35 160
; ; >} cw25 40 240
ROAD WORK \ » N Q .
<= NEXT X MILES 620-1bTR| o ROAD. WORK CwW1, Cw2 i 320
NEXT X MILES &> NEXT X MILES => . csJ END ’ ’ 50 200
END 80 Limit wore 7one | & CW7, CWws, 36" x 36" | 48" x 48~
G20-1aT (Optional ROAD WORK BEGIN BEGIN min. o G20-2bT % % CW9. CWi11 55 5002
see Note - -5T | ROAD_ WORK y !
T end ) 620-24F cz0.51 | NORK 620-5T | ROAD WORK 3 CWi4 60 6002
*%* ZONE NAME - -
65 7002
1+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC _ AnbRess / CW3, CW4,
G20-6T 70 800 2
(See note 2 below) % % R20-5T DIEJIUNI;ELSE % CW5, CWe, 48" x 48" 48" x 48"
1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a X X R20-507P| 28 END cws-3, 75 9002
(620-2) "END ROAD WORK" sign, unless noted otherwise in plans. Py ROAD WORK CW10, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 H
with the reduced size 36" x 18" "END ROAD WORK" (G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . - .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign seocmgs on divided r.nghways, expressways and_fre?woys,
information shall be shown in the plans. - - see Part 6 of the Te>_<as h_llonua! on Uniform Traffic Control Devices
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types and location of ony additional traffic control devices, (TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger and occompanying signs, or other signs, that should be used when work is A ini (st ; " to First Ad Vorning si ‘ h
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or neor an intersection. '”|'<'“U'“ dis gjce df“: wor b°:e° o ';5 dd_‘;?"cel arning sign neores e
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area and/or distance between each aaditional sign.
Zone Stondord Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-1aT)sign shall be required at high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used a5 MECESSOry.
will determine whether o roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areq, appropriate traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distance between signs should be increased as required to have 1/2 mile
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
e S|
<> ¥ ¥G20-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
WORK
ZONE crossroads ot the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs”.
_— % % R20-5T
620-5T _ _p |NoT FINES WARNING
xx ﬁE%DX H?LREE Chi-aL Ra.! [pAss DOUBLE N SIGNS 5. Only diomond shoped warning sign sizes are indicated.
CW20-1D NAVE XX oppropriate) - s STATE LAW
CW1-4R * % G20-6T ‘“é"‘h‘v“ CWI3-1P | uew X %R20 qupﬁ'm' TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
ngk __SE___ G20-10T % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR .
CH13-1P Type 3 Barricade or X X X X X sizes.
k= >l CWz0-1D channel izing devices \
2 L/. A A o coao d q q q q q d

/ L///M < LEGEND
T 5 5 ., T o g3 E— E E E _— _— _— — Type 3 Barricade
/ = / ® 3 — = O 0O | Channelizing Devices
WORK inning of p
: ] > /ﬁsgmﬁf FE el = e
v/ 0 R2-1]| LIMIT WORK ZONE
3x Channe | izing CSJ Limit b line should G20-2bT % %
Devices coordinate %Y >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional ROAD WORK with §ign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
within the project limits. See the opplicable TCP sheets for exact location ond spacing of signs ond TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for eoch Specific project. SHEET 2 OF 12
S >l % %G20-9TP ggsg STAY ALERT This distance shall reploce the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. ;E Traffic
% %20-5T| ROAD WORK | | ') vy TRAFFIC S WARNING No decimals shall be used. Safety
ROAD NEXT X MILES * %R20-5T | FINES { SIGNS l Texas Department of Transportation s‘zg‘jﬁ,,’;’;’d
CLOSED|Rr11-2 Cvi-a e >< >< DOUBLE STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) ond "END WORK ZONE" (G20-2bT)
Type 3 X ¥%G20-6T o % % R20-50TP| wiihs TALK OR TEXT LATER 53T shall be used as shown on the sample layout when advance
CWI-E Borricade or CW13-1P —onmcion— | R2-1 = gzg;lOT *Z* signs are required outside the CSJ Limits. They inform the

channelizing

1yine outeide e couLimive wiere sratiic fines moy douoie | BARRICADE AND CONSTRUCTION

devices
® X \ X X X X if workers are t+
: I present: PROJECT LIMIT
u )y = = = =
= q q q q4
‘e . / r ¥% CSJ limit signing is required for highway construction and

\ I maintenance work, with the exception of mobile operations

<a
d % — e — e e e e — e <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) _2]

v Channelizing \CSJ Limit = ond other signs or devices as called for on the Traffic
| } 4 Devices Control Plan. FiLes be-21. dgn ov: TXDOT [ck: TxDOT [owe TxDOT [k TxDOT
oL Rz-1 R November 2002
@ e WORK 5/ END X N\?_F;Efp D Contractor will install a regulatory speed Iimit sign at ©o0r S GC:N_; i o8 e T
W SPACE ROAD WORK D the end of the work zone. 190] 001 JUS 59, ETC.
et >< >< WORK ZONE |G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
<= 620-2 % % 7-13  5-21 HOU FORT BEND [
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Work zone speed limits shall be regulaotory, established in occordance with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits,
L] L] L] L]
Reduced speeds should only be posted in the vicinity
Signing shoun for s of work activity and not throughout the entire project. Signing shown for
one direction only. T one direction only. cSJ
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance R . additional advance
signing. or covered during periods when they are not needed. signing.
|
T
R NN AN\ ~ !
b b b S b b b b |
See General See General
(750° - 1500") Note 4 See General Note 4 (750° - 1500") Note 4
I I
WORK
620-5aP
LT WORK | 620-50P ZONE SPEED SPEED
ZONE SPEED LIMIT WORK WORK LIMIT
70O R2-1 SPEED LIMIT o 70 ZONE | 620-50 ZONE | 620-50P 70
- LIMIT R2-1 SPEED R2-1
0 Ret 0 SED 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. Regglo‘rory work zone speed ”f!lH'S ShOL:”d t?e used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ip(:ed Zgnz.i'g:'? greflillfush;o‘red for one direction of travel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or each direction ot travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work areg, including: 40 mph and greater 0.2 10 2 miles
Q) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC (4).
This type of work zone speed |imit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' . Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = DSigifseig'"
in the traveled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L . L. D. Low-power (drone) radar transmitter.
Short Term Work Zonme Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
@ present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRlCADE AND CONSTRUCT lON
"é (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
® 10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.
28 ¢ BC(3) -21
£ FILE: bo-21. dgn on: TxDOT  [cks TxDOT [ow: TxDOT [eks TxDOT
3'1«'6 ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
- REVISIONS 6471 90 001 Us 59, ETC.
E E 9-07 2:121 DIST COUNTY SHEET NO.
2 713 HOU| _ FORT BEND 7
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS SENERAL NOTES FOR WORK ZONE SICNS

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

1
2. Wooden sign posts shall be painted white.
3. Borricades shall NOT be used as sign supports.
ROAD _2_ ! 4. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, and
minimum guide the traveling public safely through the work zone.
WORK from 5. The Controctor may furnish either the sign design shown in the plons or in the "Standard Highway Sign Designs for Texas" (SHSD). The
° AHEAD curb Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
s g from the plans. Any variation in the plans shall be documented by written ogreement between the Engineer and the Contractor’s
? \/ @ Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
[ 2 the Inspector’s TxDOT diory and having both the Inspector and Contractor initial ond date the ogreed upon changes.
§ 1\ S T 6. The Contractor shall furnish sign supports Iisted in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
_ 7.0° min., — . o signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢ 0'-6' 9.0’ max. 2l 6 or 7.0° min, a 7.0° min. stondard sheets.The Contractor shall install the sign support in accordance with the monufacturer’s recommendotions. [f there is a question
S = PN A o 9.0 max. HH 7 f regording installation procedures, the Contractor shall furnish the Engineer a copy of the monufacturer’s installgtion recommendations so
£ N p ~ | greater £N 27 9.0° max. h ; - .
L e Engineer con verify the correct procedures are being fol lowed.
T' l 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damoged or cracked substrates and/or
- damaged or marred reflective sheeting as directed by the Engineer/Inspector.
_ 4 N % 8. ldentification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
Paved 4 //\\M"/V Paved = //\\\///Q\m % -y v for identification shall be 1 inch.
shoulder N shoulder N X \%Ll\ 9. The Controctor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
N
77 DURATION OF WORK (as defined by the “Texaos Monual on Uniform Traffic Control Devices" Port 6)
¥ When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrotes con vary based on the type of
Objects shal| NOT be placed under skids as a means of leveling. work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in

¥ ¥ When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel Iane. regord to crashworthiness ond duration of work requirements.
Supplemental ploques (advisory or distance) should not cover the surfoce of the parent sign. a. Long-ferm stationory - work that occupies @ location more than 3 days. X X . . X
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
c. Short-term stationory - daytime work that occupies a location for more than 1 hour in @ single daylight period.

Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to opproximotely 15 minutes.)
protrude Q or screws. Use TxDOT's or SIGN MOUNT ING HE IGHT
above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
M procedures for attaching sign as shown for supplemental plaques mounted below other signs.
/ substrates to other types of 2. mg zg;:gg of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
\ |’ sign supports 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
Suppor t / 4. Short-term/Short Durgtion signs shall be used only during daylight and shall be removed at the end of the workday or raised to
shal | not R@AD H appropriate Long-term/Intermediate sign height.
protrude <_3 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
above sign ri ri o
T WORK 1| I o Nails shall NOT SLZE_0F SLONS e N . .
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
N ! be allowed. SIGN SUBSTRATES
|AH EAD Each siqn 1. The Controctor shall ensure the sign substrate is installed in occordance with the manufocturer’s recommendations for the type of sign
. M shall be attached support that is being used. The CNZTCD Iists each substrate that con be used on the different types and models of sign supports.
Sign supports shall R A 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 172" thick by 6" wide,
1/2 way up the suppor t Mul’riple fastened to the back of the sign aond extending fully ocross the sign. The cleat shall be attached to the back of the sign using wood
back of the sign . N screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING . . , L .
Wood, metal or any meons. Wood 1. Al sEngs shal | be retrorefiective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oraonge sheeting, meeting the requirements of DMS-8300 Type Bp or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SIGN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths 00 other means. Administration (FHWA) aond as published in the “Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications.
of at least the same gaouge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
A . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not opplicable. This technique may not be used for signs installed in the medion of divided highways or near ony
1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by flaggers. The STOP/SLOW paddle size should be 24" x 24". 1. Permanent signs are used fo give notice of fraffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddies shall be retroreflectorized when used at night. T ees . . N covered when not required
3. STOP/SLOW paddies may be attached to @ staff with a minimum attention to conditions that are potentially hazardous to traffic operotions, 4 . N . h h ‘1 block plosti h teriol hich will th
. show route designations, destinations, directions, distances, services, points . When signs are covered, the material used shall be opaque, Ssuch as heavy mil block plostic, or other moterials which will cover the

length of 6' to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddie faces
shall only be as specifically described in Section 6E.03
Hand Signaling Devices in the TMUTCD.

entire sign foce and mointain their opaque properties under automobile headlights at night, without domaging the sign sheeting.
5. Burlap shall NOT be used to cover signs.
6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

of interest, and other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through a work zone need the same,
if not better route guidance as normally installed on a roadway without
construction.

SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, r— = T ire h £ weights to k from turnin r the us SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches . ere sign supports require the use of weig 0 keep urning over, the use - Traffic
the roadway condition. For details for covering large guide signs see the of sandbags with dry, cohesionless sand should be used. . R ;’ fe
Y . 9 g g . The sandbags will be tied shut to keep the sand from spilling and to maintain a Safety
24" 24" TS-CD standord. constant weight Te . Division
.. . . . exas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction . Rock, concrete, iron, steel or other solid objects shall not be permitted

2
3 . .
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
If existing signs are to be relocated on their original supports, they shall be g Sondbags should weigh a minimm of 35 1bs ond o maximum of 50 Ibs.
6

Z

instal led on crashworthy bases as shown on the SMD Standard sheets. The signs - Sandbags shall be made of a durable material fhat tears upon vehicular

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

shal | meet the required mounting heights shown on the BC Sheets or the SMD

k— 20—

r
L

@ 24" standards. Th K should b i f dor h Tor Ctem F . Rubber ballasts designed for channelizing devices should not be used for
w andards. 1s work shou € paid for under the opproprigte pay item for ballost on portable sign supports. Sign supports designed and manufactured
E E‘:g'e‘gz":"go;d:ﬁd_ inite Egz:g?:"go; dg":"‘"_"’gmck relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
: 5. 1 permnent signs are 10 b removeo ng relacared using teroorory supners, T Soxmna snoll aniy be ploces olong o 1010 over i base sogorts of e

SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC standard sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed

USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.

@ o heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level Bc (4 ) = 2]
Eﬂ BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE: be-21. dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
ou BACKGROUND ORANGE TYPE B, OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS (©TxDOT November 2002 conT |secT 08 HIGHWAY
- LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 6471 90| 001 US 59, ETC.
Ll Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 fopes oy P
== LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 HOU FORT BEND 8
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. " Sign > Sign
% Maximum 24 2x6
% Mox imum ax4 M d 12 sq. ft. of B - "1 skid » Post ~ Post
21 sq. ft. of "’°°$ M I sign face 2%6 = )
/ sign face Post  2xe 27" N 26
H f
/ \ \ ~ g\)‘(Ro .
- (0\)(\6 e
* %4x4 d . " 1 s HE
wood X M 60 x ¢| desirable o] desirable
12" block block : :
post o o 18"
aal NE P »
) HH 34" min., in Optional H
i af % X4xd4 Length of skids may 48" ik strong soils, | reinforcing :
o . HH PRO-S .
Top wood be increased for minimum se zakm;z.“én f,'ig?.’e, HH 34" min. in See the CWZTCD
e ity e . arger  |[s]e i
See BC_(4) post additional stability sle thon sign L1 sﬂ:on? so_l Is, for embedment.
for sign . Too oo . ofs 55" min. in
30" height 240 /2"4 x 40 See BC(4) i post] x 18 HE weak soils.
i i 4" 2x4 brace Anchor Stub  |sfe HH
requirement — 26 fg;izrﬁn 2 x4 bra (174" 1arger Anchor Stub HE
: 3/8" bolts w/nuts than sign HH (174" larger |3fs
i requirement e than sign e|e
1} 1N} [ ] or 3/8" x 3 1/2" L post) —|3|2 NE
- - ' L I - - Ak (min.) lag ~ HE post) HE
L \ \\‘ screws ~ N -
PT
|<—’|40" |< 15" = Front 4x4 block 4x4 block . OPTION | (AonIONs*rz b) OPTION 5
6 Sice Sice (Direct Embedment) nchor Stul (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
Front I —_— e
PERFORATED SQUARE METAL TUBING Lop-splTce/base
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS U U U
Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
The moximum sign square footage shall adhere to the monufacturer's recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel ond plostic Wedge Anchor Systems as shown
A . 'r. e the CWZTCD, except 5/8" plywood. on the SMD Stondard Sheets may be used as temporary
mm extruded 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
thinwal | plastic face. They may be set in concrete or in sturdy soils
sign only if approved by the Engineer. (See web address for
B "Traffic Engineering Standard Sheets" on BC(1)).
i @ 3/8" x 3" gr. 5 bolt
o (2 per support) joining
° sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
< :2332"0351 3/4" x 11 foot GENERAL NOTES
[ (DO NOT SPLICE) 13/4" x13/4" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
o I} (hole to hole) 12 ga. support 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
"1 H lag screws must be used on every joint for final
N 1 3/4" galv. round telescopes into sleeve 1374 " x13/4 " x 129" 7 - cognecﬂgn. u very joi i
/] with 5/16" holes . (hole to hole) ° ~
A or 1 3/4" x 1 3/4" . . . ~ 12 ga. square EZ_ ) > 2. No more than 2 sign posts shall be ploced within a
W square fubing 1374 " x 1.3/4 " x 52" (hole > per forated B © 7 ft. circle, except for specific moterials noted on the
K 7 to hole) 12 ga. square perforated tubing upright —— = \——L d= - CWZTCD List.
Upright must Kl WK I — tubing diagonal brace - "
telescope to °ld [e o o o 4)o o o o o 9 - - - - 3. When project is completed, all sign supports and
o it | L S Comtetely eices | ourerions sl e remes ron e wolect site
ag* ['f 134 " x 13/4 " x 32° thole ] AR around tubing is wi e considered subsidiary to 1tem .
[ to hole) 12 ga. square perforated N e 12 go. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" See BC(4) for definition of “Work Duration."”
X (hole to hole)
: ° 3/8° X 4-172 ar 12 ga. square X % Wood sign posts MUST be one piece. Splicing will
L) 7/ o o _ ———1 per forated NOT be al lowed. Posts shall be painted white.
3 O/‘ fo) 5 BOLT (TYP.) :\I . K :\‘ tubing sleeve
4 A > Q > | . | welded to skid [0 See the CWZTCD for the type of sign substrote
_______ pin at angle o - ° I 60 { that con be used for each approved sign support.
|..........Q needed to - o~ .l: N
match sideslope N A
36" N 5 SHEET 5 OF 12
23 ) @116 ok ,,5-2?255
Welds to stort on Texas Department of Transportation s on
opposite sides : l P P Standard
going in opposite °
directions. Minimum 18" o
weld, do not o |-2" x 2" x
back 111 puddie. : 12 ga. BARRICADE AND CONSTRUCTION
@ ° .
wl ° upright
2 NS P | m— TYPICAL SIGN SUPPORT
5 | veld— weld starts here
starts p |
here weld | 5
oo SINGLE LEG BASE BC(5) -21
EE Side View Files bo-21. dgn o: TXDOT [cx: TxDOT [ows TxDOT | ks TxDOT
%% ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
X
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o g 647190 001 | US 59, ETC.
i - — - — B - DIST COUNTY SHEET NO.
== % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21 HOU FORT BEND 9
ow
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$TIMES

DATE: $DATES
FILE: SFILES

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

PORTABLE CHANGEABLE MESSAGE SIGNS

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

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

1. The Engineer/Inspector shall approve all messages used on portable PO o o .
changeable message signs (PCMS). Ph(]se ] H Cond | '|' 10N |_ | S'l's PhGSG 2: POSS | b I e Componen'l' L | S‘I‘S
2. Messages on PCMS should contain no more than 8 words (about four to
E;g;*,,cf,‘g;"‘,f*:: per word), not including simple words such as "TO, Road/Lane/R c List Action to Take/Effect on Travel Location Warning % x Advance
! ’ M n am osur | 1+i 1 . . . . .
3. Messages should consist of a single phase, or two phases that 0Q ane P e S Other Condition List List List List Notice List
alterngte. Three-phase messages ore not allowed. Each phaose of the N
message should convey @ Single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" to refer to on exit raomp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP,"
5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring fo o roodwoy. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
6. Mnen In use, the bottom of sozx;;°"3;zrzc’;zs"s'?§fgge pane! should be 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 -
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual doys ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase messoge on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX 1-XX E US XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO 1-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on a two-phase message; i.e., -
keeping two lines of the message the same and changing the third line. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Donger” in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on g PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14, The following table Ilists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
dbbreviated, uniess snown in fhe TWUTED. LANES CLOSED PAST NEXT DELAYS TO SAFELY T0
15. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must have a charocter height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
1% Endh"“l"?* bef":gi?'ehfr?'g g'f 'e°$* 420 fe:;- board rather th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message board rather than
) ;?ﬁ or righT,rgus;éaéed;l ot + eciore atsoren tror v CLOSED X MILES XXX FT USE CARE AUG XX
17. disabled, the shou e fau o an illegible display that wi
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CE(%\SIED ¥ LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. L/IA:E « % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles M1
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
BOl_JIevord BLVD Mondoy NON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged os appropriate.
?rldge ER)G Normal NORM 2. The 1st phase (or both) should be selected from the 2. Roadway designations [H, US, SH, FM and LP can be interchonged as
Cannot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
Center CTR Nor thbound troute) N 3. A 2nd phose can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and §) can
Eggggruchon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING XING Road RD Phase Lists". . . . . 4. Highway names ond numbers replaced as appropr iate.
Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and M1, MILE ond MILES interchanged as appropriate.
Eost E Shou I der SHLDR o minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE ond PAST interchanged as needed.
Eastbound lroute) E Slippery SLIP ond should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
| tmergency . EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
:ig:gzgwtgne :igwa g'rree'r ZTN no more than one week prior to the work.
E E unday U SHEET 6 OF 12
XXXX Feet XXXX FT Te lephone PHONE .
Fog Anhead FOG AHD T TEMP _ ® Traffic
Freeway FRWY, FRY Thucsdoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR — Safety
I I To Dowrtown 10 DINTH CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation |  Sandara
-
Hazor dous Dr Tving | AZ DRIVING | [1-oce 1oos TS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozordous Mater [oll WAZAT Toesaos TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
Vool Dt Y Time Minutes TIVE MIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS U
. Vi
E'Oh'(lﬂl)! RS Vehicles (s) VEH, VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
our(s) _ 1 Worning WARN
InfornotTon [KD Wecnesdoy e FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT a:gh’r Limit ] L 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained os listed in Note 15 under "PORTABLE
Left LFT CHANGEABLE MESSAGE SIGNS" above.
Westbound (route) W -
Left Lane LFT LN Wet pc;emem WETUPVMT 2. When symbol signs, such as the “Flagger Symbol" (CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it Bc (6) 2]
Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement Iisted above. Fiie: be-21.dgn one TxDOT [ck: TxDOT[ows TxDOT ek TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©TxDOT November 2002 cont Jsecr o ATomAr
Mointenance MAINT for, or replace that sign. REVISIONS 647190 001 USs 59, ETC.
Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 fapen ooy P
designation # IH-number, US-number, SH-number, FM-number some size arrow. 7-13  5-21 HOU FORT BEND 10
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

1. Barrier Reflectors shall be pre-qualified, and conform to the color and
reflectivity requirements of DMS-8600. A Iist of prequalified Barrier
Reflectors can be found at the Material Producer List web address
shown on BC(1).

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiory to Item 512,

Barrier
Reflectors

CONCRETE TRAFFIC BARRIER (CTB)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors

An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attaochment of o barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be located directly below the reflector mounted on top of
the borrier, as shown in the detail above.

4. Where CTB seporotes two-way traffic, three borrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have

See D & OM (VIA)

shall be mounted in approximately the midsection of each section of CTB.

Barrier Reflector on

16" tall plastic brqckef\

LOW PROF ILE CONCRETE
BARRIER (LPCB) USED
[N WORK ZONES
LPCB is approved for use in work
zone locations, where the posted
speed is 45mph, or less. See
Roadway Standard Sheet LPCB.

Max.

manufacturer’s

spacing of barrier
reflectors is 20 feet.
Attach the deli

neators as per
recommendat ions.

LOW PROFILE CONCRETE BARRIER (LPCB)

Install @ minimum of
3 Barrier Reflectors
as per manufacturer'’s
recommendat ions.

Arrow Boards may be located behind channelizing devices in place for a shoulder
toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to troffic on the upstream side of traffic.

1. The Flashing Arrow Board should be used for all lane closures on multi-laone roadways, or slow
moving maintenance or construction activities on the travel Ianes.

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4. The Flashing Arrow Boord should be able to display the following symbols:

4 CORNER CAUTION ALTERNATING DIAMOND CAUTION ° [

two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in O ° ° O ° °
the detail above. _ o o ) DELINEATION OF END TREATMENTS o o o e o o
5. When CTB separates traffic traveling in the same direction, no barrier [ ] e o o ° e © 06 0 o ° ® ° [
reflectors will be required on top of the CTB. ° [ ] [ ] ° ° °
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR [ ] (] [ [ [) (]
the edgeline being supplemented. CTB'S USED DOUBLE ARROW
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES
8. Pavement markers or temporary flexible-reflective roadway marker tabs
End treatments used on CTB's in work zones

shall NOT be used as CTB del ineation.
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer's shal | meet the apppropriate crashworthy
standards as defined in the Manual for

recommendat ions.
10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. E[\g“;gguz‘ljotrl'_'ogi;gégyogor;z;:;s of four corner lamps flashing simultaneously, or the Alternating
by the Engineer. to the CWZTCD List for approved end ! Laution > wn. .
: H H H 6. The straight Iine caution display is NOT ALLOWED.
11.Single slope barriers shall be delineated as shown on the above detail. treatments and manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
8. Minimum lamp “on time" shall be approximately 50 percent for the flashing arrow ond equal
intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
WARNING L IGHTS 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
flash rate and dimming requirements on this sheet for the some size arrow.
14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

RIGHT/LEFT ARROW
(right arrow shown;
left is similar)

RIGHT/LEFT
SEQUENTIAL CHEVRON
(right chevron shown;
left is similar)

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

1. Warning lights shall meet the requirements of the TMUTCD.

2. Warning lights shall NOT be installed on barricades.

3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They ore intended to warn of or mark a potentially hazardous
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
o ° devices. Their use shall be as indicated on this sheet and/or other sheets of the plons by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER | o b iy ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight monufacturer will SIZE OF PANEL LAMPS | "nt ciANCE WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Floshing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 374 mile shal |l be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. c | a8 x 96 15 | mile automatic dimming devices. ?SigglgogigR?E;]gg gfﬁggﬂi
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or ore in a potentially hazardous orea.
drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH [ NG ARROW BOARDS

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

4, Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel Iaone on detours, on lane
changes, on lane closures, and on other similar conditions.

SHEET 7 OF 12

5. Type A, Type C aond Type D warning lights shall be installed at locations as detailed on other sheets in the plans. ;ﬁ g;af’;fg/
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS lTexas Department of Transportation Standard

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted ottenuotors (TMA) used on TxDOT facilities

must meet the requirements outlined in the Manual for
Assessing Safety Hardware (MASH).

BARRICADE AND CONSTRUCTION

1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the

® discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
W 2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 5 ke¥e| :J: Tms- NZTCD § st of o v ARROW PANEL’ REFLECTORS’
= on the CWZTCD. . Refer to the C or a list of approved TMAs.
'5 3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. ??ihgrglmgwred on freeways unless otherwise noted WARN l NG L IGHTS & ATTENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where aftached to the drum. . . 5. A TMA should be used anytime that it can be positioned
or square.Must have @ yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure Bc ( 7) i 2]
@@ reflective surface area of at least gttaches to the drum. . . . . . .. . without adversely affecting the work performance.
L 30 square inches 6. The side of the warning reflector focing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [ :. bc-21. dgn oN: TxDOT \cw TxDOT‘DW: TXDOT | cks TxDOT
- DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an
Ty 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7TxD0T November 2002 CONT | SECT Jo8 HIGHWAY
. 8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 6471 90 001 uUsS 59, ETC.
W 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET oL
3 7-13 5-21 HOU| _ FORT BEND 11
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle
the primary channelizing device.

2. For intermediote term stotionary work zones on freeways, drums should be
used as the primory chonnelizing device but may be reploced in tongent
sections by vertical panels, or 42" two-piece cones. In tangent sections,

18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning lights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the 1 m
cones in proper position ond location. ox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channelizing device but may be replaced in topers, transitions ond tongent 8" max Each drum shall have
sections by vertical panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange [ \
approved by the Enginec:zr. . . and 2 white stripes . L. . .
4. Drums and all related items shall comply with the requirements of the using Type A or Type B _18 X_24 S_lgn . 12" x 24
current version oI’ the '-'Texas Manual on Uniform Traffic c?n-rrol _Dexices" . retroreflective Chevror:Mgv)l(I”-"ém glggs?r:m?:c;??;c Lone Ver'ri.cql P.onel
:mglgg; and the "Compliant Work Zone Traffic Control Devices List 2(1 mo;< sheeting with the Div oy Drivev;oy Dspign 00700 keep Right r;?gg'irnvguzgwglggzggéz
. yp- top stripe bein % s !
5. Drums, bases, ond related materials shall exhibit good workmanship and el x Orznge_ g 9 R4 series or other signs as approved travel way
shall be free from objectionable morks or defects that would adversely £l g by Engineer
affect their appearance or serviceability. - .
6. The Contractor shall have a maximum of 24 hours to replace any plastic B
o o e o oo By e i ee e rmiowe |1 [ , o 1ovons. Atuminm or Merar sion
ppI 2 T : substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: <—— Taper to allow
1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a &
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
2. The body and base shall lock together in such a manner that the body drums Note 3 SIGNS, CHEVRONS: AND VERTICAL PANELS MOUNTED
separates from the base when impacted by o vehicle traveling at o speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

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

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

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

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

orange and white retroreflective circumferential stripes not less than [:or-w'rinuous smoo'rh' . Diag(_mol stripes on Vertical Panels shall slope down towaord
4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.

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

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

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below.

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

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

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

10.Drum ond base shall be marked with monufacturer's name and model number.

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

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

RETROREFLECTIVE SHEETING petectable Edge

1. The stripes used on drums shall be constructed of sheeting meeting the

color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging topers or on shifting topers. When used in these
feflecﬂve sheeting shall be supplied unless otherwise specified 2% M locations, they may be placed on every drum or spaced not
in the plans. X+ more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on aond shall adhere to the drum should be used ot each location called for in the plans.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 ond R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
surface. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the fegtures present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. » 3;;"?;5;‘;3:5,{3:gﬁ‘;"":l‘l‘,rge:‘l’:::|°:‘I’sgg‘l’ff¥‘l’;‘; g(‘)g::ﬁ-‘;use tre SHEET 8 OF 12
This bose,_ v_:hen filled with the l?ol last material, should weigh t_)e‘rween closed sidewalk, o Detectable Pedestrion Barricade shall be *@ Traffic
35 Ibs (minimum) and 50 Ibs (moximum). The ballast may be sand in one placed across the full width of the closed sidewalk instead = Safety
to three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. l Texas Department of Transportation Division
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian barricades similar to the one pictured P P Standard
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, ond wood or chain |link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfoctorily delineate a pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
@ a solid rubber base. 4. Tope, rope, or plostic chain strung between devices are not
= 3. Recycled truck tire sidewalls my be used for ballast on drums approved ytbedbutbalis it nat o+ SRR Mhoadi AP Selr S CHANNEL IZING DEVICES
— . . icans with Disabilities Act Accessibility Guidelines
'5 for this type of ballast on the CV.IZTCD list. . (ADAAG) " and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Worning Iights shall not be attached to detectable pedestrion
drum is struck by a vehicle. barricades. Bc (8) - 2]
v 5. When used in regions susceptible to freezing, drums shall have drainage 6. De'_rec'roble pedestrian borriccges should use 8" norpinol b?rriccde
== holes in the bottoms so that water will not collect and freeze becoming roils os shown on BC(10) provided that the top rail provides FILE: bc-21. dgn on: TxDOT ‘CK:TXDOT‘DW: TxDOT | cks TxDOT
= a hazard when struck by a vehicle. a ?rpog‘rh cor;'hnuous rﬂrl1| sun;oble for hand trailing with no ©TX00T November 2002 ot Teser o oy
@@ 6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. CEVISIon 627190 001 US 59, ETC
W] 7. Adhesives may be used to secure base of drums to pavement, 4-03 8-14 2 .
: d 9_07 5_2] DIST COUNTY SHEET NO.
ow 7-13 HOU FORT BEND 12
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8" to 12° 8" to 12" 8" to 12" 8" to 12" 12" 1. Tr.le_chevrgn shall be a vefﬂcal rectangle with a
't—nl minimum size of 12 by 18 inches.
- 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z g change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= — and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
© .1 2 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4" § e E g Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
See A See s e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
oz 4" note T min, | ¢ 45° 4» rote T 3|3 side of a sharp curve or turn, or on the far side 2. Channelizing devices sh?wn on this sheet may r.mve a drlvt.eol?le, fl).(ed or
45 3 8 of an intersection. They shall be in line with por'rablg t_mse._ The requirement for self-righting chonnelizing devices must
° 4 and at right angles to approaching traffic. be specified in the General Notes or other plon sheets.
q" 3 g Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
V-1l VP-1R 0 g I :Z, has.'. '_rhree ;? view, until the change in alignment areas \{lhere channel i?ing devices are frc_equen'rly impacted by efrgn'r vehEcIes
w S eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© . ; L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur face ¢ .. £ . 4. To be effective, the chevron should be visible where in the plons. These devices shall conform to the TMUTCD ond the
w/ Approved Mount Roadway = Rigid € 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive Bose Sur face . Support 2 5. Chevrons shall be orange with o black nonreflec- 4, The Contractor shall maintain devices in a clean condition and replace
\ / \ = TAS IZ 74 —X W tive legend. Sheeting for the chevron shall be damoged, nonreflective, faded, or broken devices and bases as required by
o retroreflective Type Br. or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
1gn | = seif-rignting 12% mini Deportmental Material Specification DMS-8300, device spacing ond al ignment. .
T support minimim =] unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
v Z’“b‘:g"‘e”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
e . .
FIXED P Fixed Base w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. E:::Z::Jr’r:grz:ﬁ::iszgl '+z: ?:izgr:gurl'u: EO'::';”Z;;::; g:s:;:;p;gg;’zcgmd'”g
— \/ (Driveable Base, or Flexible transitions on freeways ond divided highways, Adhes! hall b ! 4 and lted ding to th fact :
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement rec::';“észq:igns € prepared ond applied according 1o the manufocturer:s
DRIVEABLE plastic drums but not o reploce plostic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
. . surface discoloration or surface integrity. Driveable bases shall not be
1. Vertical Panels (VP’s) ore normally used to chonnelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
8" to 12" 2. VP's may be used in daytime or nighttime situations.
|<—>| They may be used at the edge of shoulder drop-offs and
e other areas such as lane transitions where positive
doytime ond nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
min . 3. VP's should be mounted back to back if used at the edge Mir.ﬁnum Suggested Maximum
- 36 of cuts adjacent to two-way two lane roadways. Stripes Posted| F | Desirable Spacing of
min. are to be reflective orange and reflective white and S%Se:d ormula Taper Lengths Chonnel_izing
should alwoys slope downward toward the travel lane. * % Devices
4. VP's used on expressways ond freeways or other high 10° 17 12° on a on a
speed roadways, may have more than 270 square inches Offset|Offset/Offset| Taper | Tangent
; gf 1ze'rroreflec'rive area facing traffic. rable b 30 2| 150" 165" | 180’ 30° 60’
. Self-righting supports are available with portable base. WS . S 7 7 "
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 205" | 225" | 245 35 70
(CWZTCD). 40 265'| 295°| 320° 40' 80’
6. Sheeting for the VP's shall be re'rroreflec-r'éve Type A or 45 450’ 495' ] 540° 45" 90’
Type B conforming to Departmental Material Specification - - - - -
KR DMS-8300, unless noted otherwise. :g 500’ | 550°] 600 50 100
s T 7. Where the height of reflective material on the vertical 550°| 605'| 660’ 55 110"
(Rigid or self-rignting) onel is 36 inches or greater, a panel stripe of L=wsS 7 7 7 ; 7
6 inches shal ! be usede ot 0P ° LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600'[ 660° [ 720'| 60" | 120
PORTABLE 65 650'| 715'| 780" 657 130°
—— 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value ond 70 700 | 770' | 840" 70" 140"
con be connected together. They are not designed to contain or redirect a vehicle on impact. - - -
VERTICAL PANELS (VPs) 2. LCDs moy be used instead of @ line of cones or drums. ] 75 750°| 825°| 200 75 150
3. LCDs shall be placed in accordance to application ond installation requirements specific to the device, ond 80 800’ | 880’ | 960" 80’ 160"
used only when shown on the CNZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %% Taper lengths have been rounded off.

L=Length of Toper (FT.) W=Width of Offset (FT.)

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7} when placed roughly parallel to the travel lanes.
. . e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (OTLD) are . Y . . N . .

ppOsIng I v sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAX IMUM SPAC ING OF

delineation devices designed to convert a near the top of the LCD along the full length of the device
normal one-way roadway section to two-way CHANNELIZING DEVICES AND

operation. OTLD’s are used on temporary

12" CW6-4 centerlines. The upward and downwaord arrows MINIMUM DESIRABLE TAPER LENGTHS
fe———| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N N Panel traffic on either side of the divider. The
9 e*s base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q bo ::Llrr:) et:juck adhesive or rubber weight to minimize movement :IgZ&ggqggeggra;gebgeggggr(i]g;(i:-iggwgrlj for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" coused by a vehicle impoct or wind gust. 2. Water ballasted systems used to channelize vehicular traoffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
4/’7 2. The OTLD may be used in combination with 42" or channelizing devices to improve dgyﬂme/nighﬁirre visit_:'uli'ry. They may also_be §upp|erner.11ed wifh.pavemen‘.r markings. ‘ ® Traffic
cones or VPs. 3. Woter ballasted systems used as barriers shall be placed in occordonce to application and installation requirements = DS_a_fe.ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4, Water ballasted systems used as barriers should not be used for a merging taper except in Iow speed (less than 45 MPH) l P P Standard
Driveable Base feet. 42" cones or VPs placed between urbon oreas. When used on a taper in a low speed urban area, the taper shall be delineated ond the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be ottenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to @ point outside the clear zone. BARR l CADE AND CONSTRUCT ION
® on drums reflective legend. Sheeting for the OTLD shall
"ﬁJ ' be retroreflective Tyl.)e BrL or.Type (.:n_ conforming CHANNEL lz l Nc DEv l CES
o _ / to Departmental MO"‘?I"IG| Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
@ - ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes ond the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
8 BC (9) -21
':r.d HOLLOVI OR VIATER BALLASTED SYSTEMS USED AS FILE: bc-21.dgn DN: TxDOT ‘CK:TXDOT‘DW: TxDOT | cks TxDOT
8'@"7 ©7TxDOT November 2002 CONT |SECT JoB HIGHWAY
°% OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS 647190 001 |US 59, ETC.
E E 9-01 8-14 DIST COUNTY SHEET NO.
s 713 52 HOU| _ FORT BEND 13
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

TYPE 3 BARRICADES . Foch r_oadwoy of a
- - - - dl_Vlded r]lghwoy shall be ROAD e 1. Where positive redirectional
1. Refer to the Compliant Work Zone Troffic Control Devices List (CWZTCD) borricaded in the same monner. R11-2 CLOSED v | 620-6T capability is provided, drums
for details of the Type 3 Barricades and a list of all materials STATE may be omi+ted
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plosti + ) tion fenci
2. Type 3 Barricades shall be used at each end of construction . astic cons f“c ion fencing
projects closed to all traffic. - T may be used with drums for

safety as required in the plans.
3. Vertical Panels on flexible support

When both right ond left turns are provided, the chevron striping may

3. Barricades extending across @ roadway should have stripes that slope 3 =
downward in the direction toword which traffic must turn in detouring. 7“% |
=

for sandbags. Sandbags shall only be placed along or upon the base downward in the direction of detour.

supports of the device and shall not be suspended above ground level % % Increase number of plastic drums on the

. . S : ; 4 Tyoicol may be substituted for drums when the
slope downword in both directions from the center of the barricade. . o G 3 ypica shoulder width is less than 4 feet.
Where no turns are provided at a closed road, striping should slope - y — Plastic Drum 4. When the shoulder width is greater
downward in both directions toward the center of roadway. - _ _ .

4, Striping of rails, for the right side of the roadway, should slope ?3) = PERSPECTIVE VIEW thon 12 f?e-r, s'.reody burn lights
downward to the left. For the left side of the roadway, striping may be omitted if drums are used.
should slope downword to the right. S These drums 5. Drums must extend the length

5. ldentification markings may be shown only on the back of the . are not required of the culvert widening.
barricade rails. The maximum height of letters and/or company |0gos e on one-way roadway
used for identification shall be 1",

6. Borricades shall not be placed parallel to traoffic unless on odequate PERSPECTIVE VIEW — EGEND
clear zone is provided. Roadway @n L

7. Warning lights shall NOT be installed on barricades. S Plastic d

8. Where barricades require the use of weights to keep from turning over, -9 % CH) astic drum
the use of sandbags with dry, cohesionless sond is recommended. The ‘H=H’ ‘H=H’ S5 2
sandbogs will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades & S — Plastic drum with steady burn 1ight
maintain o constant weight. Sond bags shall not be stacked in a manner shal | be reflectorized orange and 10° @y = CHD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side E = %% @ /\

Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic ond both sides S e . @ . .
permitted. Sandbogs should weigh a minimum of 35 Ibs ond o maximum of for +30_w0y ’rzoffic. > [Tl Il Ml ] 2 = é E:ES:TIgrlr:o:gri-::;nse;:gzjror
50 Ibs. Sandbags shall be made of a durable material that tears upon Borricade striping should slont 1] 1 1l I 3 .
vehicular impact. Rubber (such as tire inner tubes) shall not be used 52| 2

€8 4

Eg| x

£38| 8

€| .

< O =

or hung with rope, wire, chains or other fasteners. : ; 0 side of opprooching traffic if the crown
9. Sheeting for borr’icodes’ shall be retroreflective Type A or Type B I Slgns.shoulg be rpoun'red on independent suppc_)r'rs at a 7 foot 8' max. length Type 3 Barricades = width makes it necessary. (minimum of 2
: . . er . mounting height in center of roadway. The signs should be a d . f4d )
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Barricades and max imum o rums
otherwise noted. -
v 2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % %
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
Ny & &y ar
nominal Reflective
415° /\/\/ Sheet ing CONES
6" Y 6" 7 inches. .
min. orange
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
min. white
4' min., 8 max. 3" -4" - min.
S — Jor min. min. orange _ 2 mox.
() A & & W & & 2" min, . ) 3" min.
. I“.. min. min. white min
8, 42" ) 2" to 6"
> < 2" min,
|® 28" min., 4" min. 3" min.
/ I S min.
stiffener (M) AV &V & & & & & 28 28"
A min. min.
Flat rail
Stiffener moy be inside or outside of support, but no more than _ 1 4L 4l_
2 stiffeners shall be allowed on one barricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker
FOR SKID OR POST TYPE BARRICADES
Alternate . . .
Alternate QD 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. CH) 30 Ibs. including base.
| 50° | at 50’ moximum spacing | 50°
T | | | | T SHEET 10 OF 12
Min, 2 drums Min, 2 drums 1. Troffic cones ond tubular markers shall be predominantly orange, and ' o Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. = DS_a_fe.ty
barricade QD borricade 2. One-piece cones have the body and base of the cone molded in one consolidated Texas Department of Transportation ivision
STOCKPILE unit. Two-piece cones have a cone shoped body oand a separate rubber base, l P P Standard
or ballast, that is added to keep the device upright and in place.
QD 3. Two-piece cones may have a handle or loop extending up to 8" obove the minimum
height shown, in order to aid in retrieving the device.
. O o o o ] 4, Cones or tubular markers shall have white or white and orange reflective BARR l CADE AND CONSTRUCT lON
. bands as shown above. The reflective bands shall have a smooth, sealed
%J On one-way roads Desirable outer surface ond meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
- downstream drums stockpile location Channel izing devices paral lel to traffic Specification DMS-8300 Type A or Type B.
@ or barricade may be is outside 9 p To Tr ) . .
. should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone. within 30° from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site Bc ( l o) - 2]
ae <& to maintain them in their proper upright position.
':::'- - - - R - R - - - - R R - 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bc-21.dgn DNz TxDOT ‘c%:TxDOT‘DW: TxDOT | ck: TxDOT
8';; => durations. ©7TxDOT November 2002 CONT [SECT JoB HIGHWAY
7. Cones or tubulor markers used on each project should be of the same size REVISIONS 6471 90 001 US 59, ETC.
w ond shape. 9-07 8-14
s TRAFFIC CONTROL FOR MATERIAL STOCKPILES 713 5-21
ow HOU FORT BEND 14
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Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadwoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS MS-43
POXY Al ADH -

1. The Contractor shall be responsible for maintaining work zone and 1. Pavement morkings thot are no longer opplicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed partion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. E === == =3
within the CSJ Iimits unless otherwise stated in the plans. . PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240

2. The above shall not apply to detours in place for less than three

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used TEMPORARY REMOVABLE, FREFABRICATED DMS-8241

"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. l PAVEMENT MARKINGS
r
ar . . . —— TEMPORARY FLEX E, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, '.— e _.| ROADWAY MARIIZERI$I;B,S. LECTIV DMS-8242

plans or specifications. so as not to leave a discernable morking. This shall be by any method -

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

5. When short term markings ore required on the plans, short term
markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ (STPM).

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

7. All work zone pavement markings shall be installed in accordance
with Item 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

1. Raised pavement markers are to be placed according to the patterns
on BC(12),

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

PREFABRICATED PAVEMENT MARKINGS

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

2. Non-removable prefabricated pavement maorkings (foil back) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599.

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

approved by TxDOT Specification I[tem 677 for "Eliminating Existing
Pavement Morkings and Markers"

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

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

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

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

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

9. Removal of existing pavement markings and markers will be paid for

directly in accordance with [tem 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stated in the plans.

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

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

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

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

shal | meet the requirements of DMS-8242.

2. Tobs detailed on this sheet ore to be inspected and accepted by the

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

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

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

3. Small design variances may be noted between tab monufacturers

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Roised pavement morkers used 0s guidemorks shall be from the approved
product list, and meet the requirements of DMS-4200.

distance is restricted by roodway geometrics. 2. All temporary construction raised pavement markers provided on a
4. Markings failing to meet this criteria within the first 30 days after project shal | be of the same manufacturer
placement shall be reploced ot the expense of the Contractor as per 3. Adnesive for guidemarks shall be bituminous material hot applied or

Specification 1tem 662

butyl rubber pad for all surfoces, or thermoplastic for concrete
surfaces

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

A list of prequalified reflective raised pavement markers,
non-ref lective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).

SHEET 11 OF 12

=t Satoty
= Safety

l Texas Department of Transportation s‘zg‘jﬁ,,’;’;’d

BARRICADE AND CONSTRUCTION

@

: PAVEMENT MARK INGS

@

e BC(11)-21

e FILE: bc-21. dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
8 Iéls (©TxDOT February 1998 CONT |SECT JoB HIGHWAY

“ . REVISIONS 6471 90 001 uUsS 59, ETC.
L Ll 2-98 9-07 5-21

[l | 1_02 7-1 3 DIST COUNTY SHEET NO.
ac 1-02 8-14 HOU|  FORT BEND 15
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$TIMES

DATE: $DATES
FILE: SFILES

PAVEMENT MARKING PATTERNS

10 to 12 <}:| 10 to ,2.. Type 11-A-A
i ooQooo oooagoo
O O / ooooa
ooooo oooaoo

AN DOOOI:IOOE OOOI:IOOOTD
—

Yell Yellow &7 JE/,D

|::> ellow t ow El,> Type I1-A-A

Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A

<§:, Type I1- AA
¥

<

oo OODO ODOOODOOOEIOOODOOOD
L] O — — (o2 e) oOoonQoo/o goaol goqa a a
o> . ;;* Yel low Type Y u‘\\\\\\\\jﬁL_ ;7p
4 to 8 buttons 6 to 8" Type 11-A-A

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

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C

Type W buttons
goooa

WhiTeL
——

— Yellow tonoa

<
<

Type Y buttons

ODOOODOOODOOODOOODOOODO{DOOODOOODOOODOOOD

Type I-C or II-C-R
nonf oooon

TypeIA\\:I
oOooooQOoo0O oOo0ooODoo0ooO0ObODOOCOOOOOOOOOOOOODOOODODOOODO

opgoooQOoooOo cooopgooonpmooopmdooonOdoOoO
Type I-A Type Y buttons
goooo

E> YeIIow/=

E:> — WhHeV — |::>

opgpooopooopooopmooopmooonoo

goooo Ooooa

0ol
Type W bu++ons< q\—Type I-C or II-C-R

gooopnooopooonoooanm

oooopmooopooon

goooa

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement morkings.

RAISED PAVEMENT MARKERS

EDGE & LANE LINES FOR DIVIDED HIGHWAY

Type I-C

Type W buttons I!/-Type I-C
oomoo \nonon oooo oooon

— . —— —— —— ooooo gogoo
White 7 T [1-A-A
ype Type Y buttons
= oooooo OODOOODOOODOOODO%DOOODOOOEIOOODOOOD
/" oooOooo oooOoDooopmoooodooonQo opbooopmooonooooodooonn
— —— Yel low — goooo gooono ooooo

jDOD DODOD\ ooooa
Type W buttons Type I-C

':z‘> White 7 El|>

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS

Prefabricoted morkings may be substituted for reflectorized pavement morkings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

<:| Type W buttons Type I-C
_E%DOD -DEEOEI

— \ — — ooooa gooon goooa
White”” <
ooOooooan o o0 ooOogooopOQdoo0oO0OdOO0OO
— — —— —— ooooo ooooo ooaon aoool
Yel low Type Y buttons Type ” A A
—— — —— —— ooooo ooooo oo ooooa goooo
oogogoooan ooOoooopooopoooOdooo

>

<&

gooon

OOODOOODOOODOOOD
a

goooo

ooooa

oOooopmgooopmoooodoooan

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3"

Type I1-A-A Type Y buttons
RAISED Ln—;lor_onooonooono
DOUBLE pavEMENT 4 to 12"
MARKERS ¥O o o o@o o o o o o o o o o
NO-PASSING ¥ a"
REFLECTORIZED v
PAVEMENT " [}
LINE MARK INGS 4 to 12 T*
Yel low
Type 1-C , I-A 0{; [I-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o o o o o o0 o o o o o o o o
MARKERS
OR SINGLE ‘

LINES G0 13
e

REFLECTORIZED
PAVEMENT

NO-PASSING LINE

MARKINGS 4" White or Yellow

Type I-C Type W buttons
WIDE SASED J_g/o 0O 0 oo ooamofo oo
LINE VARKERS 'rn O 0 oo o o o o o o o o o

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNEL IZING LINE USED TO
DISCOURAGE LANE CHANGING.)

White

30"+/-3"

ype [-C or II-A-A
\j ooOooaQ

30"+ 3"

RAISED oooOoan oQo o
CENTER PAVEMENT Q\f : !
L INE MARKERS |<— 10° ! 30 ! Type W or > >
Y buttons
OR
ANE T i
L REFLECTORIZED a SEE—— a Ly —
LINE MARK INGS |<_ 10" + 30'\/ White or Yel low

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

RAISED O o o u] e o o o o o
m;"::; o o o u] - o o o o o
AUXILIARY 3 9’ Type I-C or 1[-C-R
REFLECTORIZED -

OR
gn
PAVEMENT L L *

LANEDROP
MARKINGS 3 9

LINE
REMOVABLE MARKINGS 5 + 6" =
WITH RAISED
PAVEMENT MARKERS 10" =k 30- |
Raised Pavement Markers

BROKEN
LINES

[f raised pavement markers ore used
to supplement REMOVABLE markings,
the markers shall be applied to the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for

solid Iines. This allows an easier 200 + 1’
I"efgoxol of roised pavement markers Centerline only - not to be used on edge |ines
and tape.

SHEET 12 OF 12

—" Sarory
— Safety
l Texas Department of Transportation SDt'a‘Zﬂg,'.'d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement markers used aos standaord
pavement markings shall be from the approved

—— — — — goooo goooo gooon goooo oooo oooono products Iist and meet the requirements of
E:> Nwhite”” |::> Type W bu”ons_/‘o E\_Type e Item 672 "RAISED PAVEMENT MARKERS. " BC (1 2) 21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©7TxDOT February 1998 CONT |SECT JoB HIGHWAY
1-97 9_0_;”%5_120?5 6471 90 001 uUsS 59, ETC.
TWO-WAY LEFT TURN LANE )91 007
11-02_8-14 HOU FORT BEND 16
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

(See Note 3)

& I & Work Load Work s
Area = Lot Area [
RN (See Note 3) '
I 1 1

- b o =2= < Project -
Limit Signs
| I I
I @ I G @ Working For You I

Give Us A {} @
I ¢BRAKE I

G20-7T
96" X 48" (See Note 6)
" 1 or 1
*192" X 96"

(Optional - See Note T)

DIVIDED HIGHWAY

wfe < Project
Limit Signs

cwa21-171
48" X 48"

UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL

¥ When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T)
192" x 96" sign is required, the locations shall be noted
elsewhere in the plans.

SUMMARY OF LARGE SIGNS
GALVANIZED
STRUCTURAL Dg,‘,kﬁb
BACKGROUND SIGN SIGN REFLECTIVE sQ FT STEEL
COLOR | DESIGNATION SIGN DIMENSIONS|  SHEETING .
(LF) 24" DIA.
size (D[ @ (LF)
- Gi Us A " n
Oraonge G20-7T ¢B\I;A?&E 96" X 48 Type BFL or Cp 32 A A| A A
Orange 620-7T ‘SEA’REA 192" X 96" | Type By or C. | 128 wex18 |16 |17 12
A Sce Note 6 Below
DEPARTMENTAL MATERIAL SPECIFICATIONS
LEGEND
PLYWOOD SIGN BLANKS DMS-7100
=& | Sign ALUMINUM SIGN BLANKS DMS-7110
28 | Large Sign SIGN FACE MATERIALS DMS-8300
C:I Traffic Flow
COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE Br, OR TYPE Cp,
BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

See BC ond SMD sheets for additional sign support details.
Sign locations shall be approved by the Engineer.

For projects more than two miles in length, Give Us a BRAKE signs should be
repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
used for this purpose.

Work zone speed |imits are sometimes used in conjunction with GIVE
US A BRAKE signing. See BC(3) for location and spacing of construction
speed zone signing when required.

Give Us a Brake (CW21-1T) signs and supports shall be considered
subsidiary to Item 502, "Barricades, Signs and Traffic Handling."

The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use @ 1/2" or 5/8"
plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two
4" x 6" wood posts with drilled holes for breakaway as per BC(5) ond will be
subsidiory to Item 502.

The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
under the following specification items:

Item 636 - Aluminum Signs
Item 647 - Lorge Roadside Sign Supports and Assemblies.
Item 416 - Drilled Shaft Foundations

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

—" oradio
— Operations
l Texas Department of Transportation SDt'a‘Zﬂg,'.'d

WORK ZONE
"GIVE US A BRAKL"
SIGNS

WZ (BRK)-13

FILE: wzbrk-13. dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
©T><DOT Augug# 1995 CONT |SECT JoB HIGHWAY
REVISIONS 6471 90 001 uUs 59, ETC.
6-96 5-98 7-13 DIST COUNTY SHEET NO.
8-96  3-03 HOU FORT BEND 17
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

Worning sign TABLE 1
g:gu;:;ieal?nsi-rlp FIoFgIGgg;e:o o1 |* of Rumbe GENERAL NOTES LEGEND
o A . Stri R .. .
opposite direction (Length of Work Am',ss . 1. Each Rumble Strip Array should ezz7z2 | Type 3 Barricade aa Chonnelizing Devices
iS some Qs below. Areaq) consist of three rumble strips spaced . Truck Mounted
. < 4,500 1 center to center at the spacing shown IZH:D Heavy Work Vehicle @A | Attenuator (TMA)
178 Mite > 4,500 2 G in Table 2, placed tronsverse across = Trai ler Mounted Portable Changeable
z 3.500 N the lane at locations shown. ‘ Flashing Arrow Panel Message Sign (PCMS)
» 174 Mile ! - . .
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& |Sion <p | Trottic Flow
- < 2,600 1 v L] N sign should be located after the <> Flag HO Flagger
. 172 Mile > 2. 600 2 g . g CW20-1D "ROAD WORK AHEAD sign and
= - - = spaced as shown. If traffic is
r 1 Mile < 1,600 1 8 “ 8 observed to be queuing, or is Minimum Suggested Maximum| . .o
- > 1,600 2 S | | . g expected to queue beyond the Rumble postea|Formital 1 Des'rﬂb'ih Spacing of 's-l'gn Suggested
o o > 1 Mile N/A 2 » Strips, the CW17-2T sign and the Speed oper Lenatns Chamelizing | spacing [Longifudinal
o @ . ) . * % Devices g Buffer Spoce
o . o s | & first Rumble Strip Array may be * o o Ty oo o o X ugn
3 : 3 s | (€] located upstream of the CW20-1D Of faet/Of fsetloffset| Taper | Tangent |DiStonce
o . 2 e sign as necessary to provide 30 S50 165 180 307 50" 120" 50"
wnv (V2] o .
. needed warning. 35 |_=—("5"g 205' 225'| 245°| 35 70° | 160° 120"
r .Q 3. Temporary Rumble Strips will be 40 265°| 295" 320° 40° 80’ 240° 155°
¢ - considered subsidiary to Item 502, 45 450°| 495'| 540°] 45’ 90’ 320° 195°
u and shall be o product |isted on the 50 500°| 550'| 600’ 50’ 100’ 400’ 240°
’. Compliant Work Zone Traffic Control 55 | | -ys | 550°] 605°] 660°| 55° 110° 500° 295
O.,/Seej‘o*e 8 Devices. 60 600" | 660°| 720'| 60° | 120° | 600 350°
U... : : 4. Remove Temporary Rumble Strips before 65 650' 715' 780' 65' 130, 700' 410,
removing the advanced warning signs. 70 700°] 770" | 840 70 140 800 475
< 75 750°| 825" | 900" 75 150° 900’ 540’
5. Temporaory Rumble Strips should not
| | [P — be used on horizontal curves, loose % Conventional Roads Only
_ gravel, soft or bleeding asphalt,
=l L 4 < heavily rutted pavements or unpaved *% T?per lengths have been_r?unded off.
. < Rumb | e ~ surfaces. L=Length of Taper (FT) W=Width of Offset (FT)
Strip ~ * S=Posted Speed (MPH)
~ . . -
Rumble Strip ~ Array 6. Temporary Rumble Strips shall be
Array - (See — V instal led and maintained as TYPICAL USAGE
(See note 1) | = note 1) - per manufacturer’s recommendations.
|— - N < MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
g ‘ | o 7. This standard sheet shall be used DURATION STATIONARY | TERM STATIONARY | STATIONARY
N in conjunction with other appropriate Ve Ve
Q' Rumble - TCP standard, TMUTCD typical application
- Strip - or project specific detail for the
Arrays : : project.
- L 2 (See —_ =
note 1) _—— 8. The one-lane two-way application may
utilize a flagger, aon Automated Flagger @ Signs are for illustrative purposes only. Signs
‘ | < ¢ Assistaonce Device (AFAD) or o Portable required moy vary depending on the TCP, TMUTCD
Traffic Signal (PTS). Typical Application, or project specific details
x . for the project.
9. Replace defective Temporary Rumble
Rumble Strip Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
Array . recommended that spacing is increased as speed
(See note 1) | — 10. Temporary Rumble Strips may be used limits incregse. Increasing space between rumble
— on freeways or expresswgys based on strips will improve effectiveness.
The second == * | | erjgine?r'ing judgment 0r_1d written
Rumble Strip direction from the Engineer.
Array is required
when the ADT N C
thresholds in 2 9
Table 1 indicate | & 5 x o ©
the need for 2 o o 3 3
Arrays. ] 3 c c
g g . g
%) v}
RUMBLE VANV AN IA
VRN STRIPS
. AHEAD
CW17-2T
" " *@ Traffic
?geexngie 2) v Sarety
= T ABLE 2 l Texas Department of Transportation SDt'a‘Zﬂg,'.'d
‘ | | Approximate distance
- Speed between strips in
-~ S ooy
@
Y ) TEMPORARY RUMBLE STRIPS
= < 40 MPH 10
@ Cw20-1D
WZ (RS-1q) 48" x 48 WZ (RS-1b) > 40 WPH & 5
Y = WZ (RS) -22
L
= = 60 MPH 20° FiLe: wzrs22. dgn one TxDOT [ek: TxDOT [ow: TxDOT [ex: TxDOT
ow - TxDOT  November 2012 CONT | SECT JOB HIGHWAY
%% RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE Oveor tewrter =5 R .
Eﬂ Two_WAY APPL ICAT ION ON CONVENT IONAL ROADWAY 2 65 MPH ¥ 35+ 2-14 1-22 DIST COUNTY SHEET NO.
<= 4-16
So HOU FORT BEND 18
11




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

See note 1)

]
u
-~ "
I 5 &
Channelizing - |E
Devices 519
(See note 2) A |
f N
alo
E|l>
ol®
Channel izing | Ny
devices may be 5 o«
omitted if the | X
work area is a < |™
minimum of 30’
from the nearest
traveled way.— |
[}
Shadow Vehicle S
with TMA ond high _ ,(%
intensity rotating, | L g,E
flashing, Iz ¥
oscillating 2
or strobe I|ights. | [ |
(See notes 4 & 5)
L | ©
| 25
—-|E
Lo
| o
5%
E| >
ol®
| 0L
I}
4%
%
Channelizing | u <
Devices u
(See note 2) A u

Shou I der
Shou | der

CW20-1D

48" x 48"
| (Flags-

See notes 1 & 7)

END
ROAD WORK
G20-2
48" X 24"
| (See note 2) A
CW20-1D
48" X 48"
(F lags- R E““‘~+-4;;¥‘, - i
See note 1) 9| Dee?ggslzung
28 (See note 2) A
Lo |
ol
55 N <
°3 | 3| e
o —_ P )
L 2 X O+
RN HE
Liw £ | =ovac
Qo w QD
& x | 2%
M o> O
< Sovown
=T
v | o
. .
c
) =
y 5
wn
o
Q
o)
Q|
w
X
5
Shadow Vehicle 2
with TMA and
high intensity .
rotating, <
flashing, | s
oscillating or
strobe |ights.
(See notes 4 & 5)
. Y
[ |
| o
| [ |
] -
I . »
M
L L) >
3 I
o * Y
3 8
2 o c
END 5 | 28
ROAD WORK 5o
wn
VA :
48" X 24" | 8 E’
(See note 2A ol 3
@ L
L| O
I 6|2
Y
-~ ! g
Channelizing /////L,///
Devices -
(See note 2)A
I “I.‘

8

Channelizing
Devices
(See note 2) A

18]
|
] -
I . "
N
Py -
I " r

Channelizing

LEGEND

Type 3 Barricade Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

1B

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Boaord

SN\

2= |Sign Traffic Flow
<:\ Flag F lagger
Minimum Suggested Maximum| .. .
postea| Formuta|  Toner Longin e o M'éﬁzﬂfm Suggested
aper Lengths Channelizing f Longitudinal
Sp;fd * % Devices Speilng Bﬁfg;rusaoce
10° 1’ 12° Oon a on a i i
offsetoffsetorfset] Taper | Tangent |PPSfonce
30 2| 15071 165" | 180° 30’ 60" 120° 90’
35 L:é’—g 205'| 225'| 245'| 35° 70° | 160° 120"
40 265'| 295'| 320’ 40 80" 240’ 155
45 450’ | 495'| 540 45° 90° 320° 195
50 500’ | 550°| 600’ 50" 100° 400 240"
55 L=WS 550’ | 605 | 660" 55" 1107 500 295'
60 600’ | 660’ | 720" 60’ 120° 600’ 350
65 650" | 715'| 780 65 130° 700’ 410
70 700" | 770’ | 840’ 70’ 140 800" 475"
75 750’ | 825'| 900" 75’ 150° 900" 540°
% Conventional Roads Only
%% Taper lengths have been rounded off.

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v

GENERAL NOTES

1. Flags attoched to signs where shown are REQUIRED.

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

3. Inactive work vehicles or other equipment should be parked near the
right-of-way |ine and not parked on the paved shoulder.

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

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

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

7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional
roadways.

| :
END |
I ROAD WORK I
| G20-2 |
48" X 24"
y - \. (See note 2)A |
CW20-1D [ ] [ ]
48" X 48" of T |m @ | G = |
(Flags- olc
See note 1 2|§ |
E
5lo | <
c|® 5 % o~
GlL o o .60 |
Ele |3 3| 2095
g |& 1 |&] 288€ |
5|90 o>, 0 |
o Qo ooowm
% | —0ON~
X (M I |
9 \\ |
I ¢ |
__ ¥y c
S| Inactive
| | = worL |
° vehicle |
vl (See Note 3”
Work vehicles or ——
other equipment EI
necessary for the
work operation, such 44%F :J
as trucks, moveable o)
cranes, etc., shall |
remain in areas 5
separated from 9'
lanes of traffic by ® £
channelization o o|
devices at all times. §. El
i I
Shadow Vehicle 5
with TMA and = |
high intensity
rotating, flashing,
oscillating or
strobe lights. | |
(See notes 4 & 5)
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A ©
Devices 3 c
(See note 2) A | -e

“
6|lo
T3]
c
Q| L
| E|l o
>
ol o
wn
[
L| 6
| S|«
2
x
x| M

asd

—" oradio
— Operations
l Texas Department of Transportation SDt'a‘Zﬂg,'.'d

TRAFFIC CONTROL PLAN

ROAD
WORK ROAD WORK od CONVENT IONAL ROAD
O 620-2 WORK ) SHOULDER WORK
48" X 24" AHEAD
gg?o)'(lgs.. (See note 2) A go)—(H‘:‘)B"
TCP (1-1qQ) TCP (1-1b) (Flags- TCP (1-1¢) ¥ (Flags- TCP(1-1)-18
See notes 1 & T)f See motes 1 & 79 T — - e o -
WORK SPACE_NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER Oton_memer i [ arfe] oo T
Conven'l'ionﬂl Roads Convenfionq| Roads Conven'l'ion0| Roads ?:33 gjg :II(;lTJ FORC.?UNTBYEND SHE]ETgNO.

151




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND

cZzzz2|Type 3 Barricade B 8 |Channelizing Devices

. Truck Mounted
I3 [+eovy Work venicie Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Warning Sign Sequence END CW20-4D

in Opposite Direction ¢ ,
Same as Below ROAD WORK 48" X 48
G20-2

48" X 24" CW3-4

48" X 48"
(See note 2)A

Portable Changeable
Message Sign (PCMS)

PREPARED
TO STOP

Approx.

Traffic Flow

CW20-1D =& |Sign

48" X 48"
(Flags- <:>\ Flag
See note 1)

spacing

F lagger

SENEDD

100°

Devices at

20’

—100’

Minimum Suggested Moximum| .. .
Desirable Spacing of annmun Suggested |Stopping
Posted|Formula Taper Lengths Channelizing Sign Longitudinal | Sight

Speed * % Devices Sp?ang Buffer Space|Distance
g

* ; - : X
10 11 12 on a On a Dist
END offseOffset0ffset] Taper | Tangent |°'STO"¢

30 2| 150°] 165°] 180°] 30’ 60’ 120’ 90’ 200’
ROAD WORK 35 |_=g—5 205'| 225°| 245°| 35 70" | 160’ 120° 250"
239-5 2ar 40 265'] 295°| 320° 40’ 80’ 240’ 155’ 305"

45 450°] 495'| 540°[ 45’ 90’ 320" 195° 360"
50 500 ] 550°] 600°| 50° 100’ 400" 240" 425"
55 550°| 605°| 660 55’ 110’ 500" 295’ 495°
60 600’ | 660°| 720°|] 60’ 120° 600’ 350’ 570"
65 650'] 715] 780 65’ 130’ 700’ 410 645"
70 700°| 770°| 840°| 70’ 140’ 800’ 475" 730’
75 750°| 825°| 900°] 75’ 150" 900’ 540" 820"
% Conventional Roads Only
%% Taper lengths have been rounded off.

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

A v

ONCOMING
RAFFIC -

Py Cw20-7
R1-XaP 28 . 28" X 48"
48" X 36" c
=
o
n

(See Note 8)

CWi16-2P
24" X 18"
(See note 2) A

Channel izing de\ices
separate work sp\ce
from traveled wa

Except in
emergencies,
flagger stations
shal |l be
illuminated
at night

Work Space

MOBILE
hadow Vehicle with

TMA and high intensity
rotating, flashing,

oscillating or strobe
lights. (See notes 5 & 6)

GENERAL NOTES

. Flogs attached to signs where shown are REQUIRED.
2. All traffic control devices illustrated aore REQUIRED, except those denoted with the
triangle symbol may be omitted when stated elsewhere in the plans, or for routine
maintenance work, when approved by the Engineer.
3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.
4. Sign spacing mgy be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
used if advance worning aheod of the flagger or R1-2 "YIELD" sign is less than 1500 feet.
| 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performance or
L CwW20-7 quality of the work. I[f workers are no longer present but road or work conditions require
48" X 48" the traffic control to remain in ploce, Type 3 Barricades or other channelizing devices
R1-2 L o may be substituted for the Shadow Vehicle and TMA
F
L
I

Shadow Vehicle
with TMA and high
intensity rotating,
flashing,
oscillating

or strobe I|ights.
(See notes 5 & 6)

Work Space

spacing

Devices at

7100 Mox.
20’

2" X 42 " X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces

TCP (1-2aq)

XXX CW16-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
24" X 18" adequate sight distance. For projects in urban areas, work spaces should be no longer
FEET (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
at night El spaces should be no longer than 400 feet.
Y (:) 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
at a 7 foot minimum mounting height.

| m ..
| - ) 2D ~ TCP (1-2b)

| _._H 9. Flaggers should use two-way radios or other methods of communication to control traffic.
CW3-4 10. Length of work space should be based on the ability of flaggers to communicate.

48" X 48" 11. 1f the work space is located near @ horizontal or vertical curve, the buffer distances

(See note 2) A should be increased in order to maintain adequate stopping sight distance to the flagger
and a queue of stopped vehicles (see table above)

12. Channelizing devices on the center-1ine may be omitted when a pilot cor is leading
traffic and approved by the Engineer.

13. Flaggers should use 24" STOP/SLOW paddies to control traffic. Flags should be
limited to emergency situations

- Except in
R1-2aP f
ONCOMING |2g-“% 36- emergencies,

flagger stations
TRAFFIC [(See note 8) shall be

| b illuminated

spacing

*
50’ Min.

100’ Max.
Devices at

20’

Cw3-2
48" X 48"

“~ VAR

ONE LANE
ROAD
AHEAD

< ONE LA |
ROAD

| END

AHEAD CW20-4D ROAD WORK

l Texas Department of Transportation 5"3’3‘;;%’:;:1

:2223‘,® Traffic
AR = Operations
4\

"x agn - | ifj y?“
J o 7 Y TRAFFIC CONTROL PLAN

/
/
; SHANE HUBENAK

L. 144075 ;” ONE-LANE TWO-WAY
“%§A@W¢§§? TRAFFIC CONTROL

(955, N
L

$TIMES

TCP (1-2q)

See note 1)

CW20-1D TCP (1-2b)

48" X 48’

TCP(1-2)-18 (MOD)

(Flags-

ONE LANE Two-WAY FILE: topl-2-18.dgn DN ‘CK: ‘DW: ‘CK:

See note 1 - TXDOT  December 1985 coNT [secT 08 HIGHWAY
CONTROL WITH YIELD SIGNS ONE LANE TWO-WAY 07/23/2024 @

REVISIONS
1-90 4-98 6471 90 001 uUs 59, ETC.

(Less than 2000 ADT - See note 7) CONTROL WITH FLAGGERS 40 4

DATE: $DATES
FILE: SFILES

1-97 2-18 HOU FORT BEND 20

15



Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E
| CW20-1D VAN LEGEND
48" X 48"
(F logs- Y czzz2|Type 3 Barricade B 8 |Channelizing Devices
see note 1) Truck Mounted
™ (I3 [Heovy Work venicie | @R [4i¥eniator cTua
CWEO-? . X/ v N -
48" x 48" A Trailer Mounted Portable Changeable
Sg?o)'('ga" B ta? |Flashing Arrow Board Message Sign (PCMS)
For either TCP(1-3a) or TCP(1-3b)
(F lags- ' N <] Sign <a |rrafsic Fiow
See note 1) VAR USE ONLY WHEN FLAGGERS NI i
ag F lagger
CONTROL TRAFFIC *® &
(See Notes 2 & 3) * N END
S ROAD WORK DMifjimg"I' Suggested Moximum| . .
CW1-4R @ G20-2 Posted|Formuta|  Taper Lengihs Spacing of Sign Suggested
Y . Speed o] g Channelizing Spacin Longi tudinal
CW1-4R - 48" x 48" 48" X 24 P * % Devices o |Buffer space
48" X 48 * 10 | 1|2 on a on o |pistance "B"
& XX Of fset|/Offset|Offset| Toper | Tangent
XX N =5 ISR L AN 30 o] 1507 165'] 180°| 30 60" 120" 90"
cwiz-1p | MPH %F\"' = g (See note 2) A 35 |- X3 [205 225 245'| 35 70° | 160 120°
24" X 24" 3 ROAD WORK 40 60 2657295 320 40’ 80 [ 240 155’
(See note 2) A ] o] L
x 5 G20-2 .~ 45 450'| 495" | 540 45" 90’ 320" 195
[ ] 48" X 24 S Lo'\' N W ~6aT 50 500’ | 550°| 600’ 50 100’ 400° 240"
& QN -6a 7 7 7 7 7 7 .
o er‘, 36" X 36" 55 L=WS 550°| 605°| 660 55 110 500 295
N . . \ 60 600' | 660" | 720’ 60’ 120" 600’ 350
~ Shadow Vehicle with By - - - n n n
- TMA and high intensity 65 650 715 780 65 130 700 410
rotating, flashing, S & 70 700°| 770°| 840°| 70’ 140’ 800’ 475"
oscillating or strobe &y o - - - ” - - -
o Iights. (See notes 2 & 6) A & 75 750 | 825’ 900 75 150 900 540
ﬁ‘ % Conventional Roads Only
CW1-6aT g %% Taper lengths have been rounded off.
36" X 36" ., Channelizing devices T L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. ~ placed across closed m
Y ~ lane (See note 5) ——— | ™
3 & | .o TYPICAL USAGE
2 ~ a n| MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
= @ w_ v DURATION STATIONARY | TERM STATIONARY STATIONARY
4 4
CWI1-4R
48" x 48" XX S\gl-gl_%" GENERAL NOTES
[
CW13-1P MPH S s o 1. Flags attached to signs where shown are REQUIRED.
24" X 24" she a XX G e S 2. All traffic control devices illustrated are REQUIRED, except those denoted
(See note 2) A = CW13'1P I mPH P g with the triaongle symbol may be omitted when stated elsewhere in the plans,
¥ 2(‘51 X 21 2 A » or for routine maintenance work, when approved by the Engineer.
8 ee nore 5 3. Flagger control should NOT be used unless roadway conditions or heavy
. v = traffic volume require additional emphasis to safely control traffic.
?Egdgxdvﬁt”gl‘?n:’é;g.* 1 ——Shadow Vehicle with Additional floggers moy be positioned in advance of traffic queues to
rotating Iglaéhing Y TMA and high intensity alert traffic to reduce speed.
oscillating or strobe "°+9T:”$z f'““”,:g-b 4. DO NOT PASS, PASS WITH CARE and construction regulatory speed
lights. (See notes 6 & 7) A (I)?crlﬁ- ating or sStrobe zone signs may be installed downstream of the ROAD WORK AHEAD signs.
ghts. (See notes 6 & T) . .. .
5. When the work zone is made up of several work spaces, channelizing devices
should be placed laterally across the closed lane to re-emphasize closure.
Loterally ploced channelizing devices should be repeated every 500 to 1000
m < @ feet in urban oreas and every 1/4 to 1/2 mile in rural areas.
6. A Shadow Vehicle with a TMA should be used anytime it caon be positioned
CW1-6aT 30 to 100 feet in odvance of the area of crew exposure without
Cwi-aL 36" X 36" T adversely affecting the performance or quality of the work. If
48" X 48 (See note 2)A CW:lI-GG N workers are no longer present but road or work conditions require the
. 7S - (356 X 3_? 21A traoffic control to remain in place, Type 3 Borricades or other channelizing
XX ~ * ee note devices may be substituted for the Shadow Vehicle and TMA.
CW13-1P MPH = > CW1-6aT 4 ® N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
24" X 24" * . 36" X 36" _'_; ol o - surfoce, next to those shown in order to protect wider work spaces.
(See note 2) A I [ ] | -F lagger (See note 2) A -5 [ ] 4 8. Where traffic is directed over a yellow centerline, channelizing devices
r O’/ as needed CWI-4L Q' I. . which separate two-way traffic should be spaced on tapers at 20‘, or 15°
~ . s My ¢ (Seerote3) 48" X 48" = O ¢ CW1-4L if posted speed are 35 mph or slower, and for tangent sections, at 1/25
> ] aEm N = 48" X 48" where S is the speed in mph. This tighter device spocing is intended for the
— P X XX area of conflicting markings not the entire work zone.
-l - _
5 MPH | CWI3-1P -  «— ) - —
° 24" x 24 MPH | CWI3-1P = Operations
E L =< (See note 2)A N =< 24" X 24" . 'Division
o o~ ol ~ (See note 2)A l Texas Department of Transportation Standard
_ C L] o
CW1-6aT I} =
36" X 36" 3
I}
(See note 2) c
4 B Liesser, TRAFFIC CONTROL PLAN
@ (See note 3)
W = 620-2 ROAEDN‘SORK TRAFFIC SHIFTS ON
= 620-2 Chz0-10 48" x 24" QHEAD sCuz0.1D TWO LANE ROADS
- 620-2  .[ROAD WORK % 98- cH20-1D
(Flags- (Flags-
TCP (1-3q) See note 1) TCP (1-3b) See note 1) TCP(I 3) ]8
89 2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS _ ]
<= FILE: cpl-3- . dgn DNz CKz DW: CKz
8% ©T><DOT December 1985 CONT |SECT JoB HIGHWAY
] - 4-98 .
[ ADEQUATE F IELD OF VIEw INADEQUATE F IELD OF VIEw 8-95 2-12 DIST COUNTY SHEET NO.
== 1-97  2-18 HOU FORT BEND 21
1




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND

|e====|Type 3 Borricade B @8 |Channelizing Devices

[::HI: Heavy Work Vehicle
£ |Trailer Mounted

5 Flashing Arrow Board

- Sign

END N |Frog

ROAD WORK VHE

rnimum Suggested Maximum| .. .
G20-2 Desirable Spacing of MInImUm | ¢ ogestea
48" X 24" Posted|Formula|  Taper Lengths Channel izing Sion | oirudinal

Sp;e‘j * % Devices spfilng Buffer Space
Of¥1e+0fLLefOfLie+ ;ggéi Téﬁgé;+ Distance ®
30 2| 150°] 165" | 180’ 30° 60’ 120° 90’
35 |- WS [Z2057 225 | 245 35 70° 160" 120°
40 265" | 295’ | 320’ 40° 80" 240" 155"
45 450’ | 495’ | 540° 45 90’ 320° 195°
50 500°| 550’ | 600’ 50° 100° 400" 240"
55 WS 550’ 605’| 660’ 55 1107 500 295"
60 600’ | 660" | 720 60’ 120° 600 350"
65 650'| 715'| 780’ 65’ 130 700 410
CW1-4R 70 700'| 770’ | 840" 70’ 140° 800" 4757
48" X 48" 75 750°| 825’ | 900" 75’ 150" 900" 540"

END

ROAD WORK
2 22
28" X 24 CW20-1D
48" X 48"
(Flogs-

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

See rnote 1)

Troffic Flow

See note 1)

SNE

less

F lagger

x for 50 mph or
3x for over 50 mph

Shou |l der

Shou | der
Shoul der
Approx. A

<—100"

—>

B
-
[

CW1-6aT
36" X 36"

Lizz L
" Min

200’
Approx.

XX CW13-1P % Conventional Roads Only
I
MPH | 24" X 24" ¥ Taper lengths have been rounded off.

(See note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

a
30’
Min.

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

Work Space

Shadow Vehicle with ‘

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

b (See note 1) MOBILE

3]
Min
Work Space

Shadow Vehicle with

TMA and high intensity
rotating, flashing,

m oscillating or strobe
lights. (See notes 4 & 5)

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED

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

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4, A Shadow Vehicle with a TMA should be used onytime it can be positioned
30 to 100 feet in advance of the area of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in

CW1-6aT place, Type 3 Barricades or other channelizing devices may be substituted

36" X 36" for the Shadow Vehicle and TMA.

(See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved

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

TCP_(1-4q)

6. If this TCP is used for a left lane closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the

CW1-4L centerline where needed to protect the work space from opposing traffic with

48" X 48" the arrow panel placed in the closed lane near the end of the merging taper.

| XX |cwiz-e TCP (1-4b)

MPH [24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
(See note 2)A which separate two-way traffic should be spaced on tapers at 20° or 15°
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
a where S is the speed in mph. This tighter device spacing is intended
for the areas of conflicting markings, not the entire work zone.

>
Min.

o* f
172 L

Shou lder
Shou | der
Shou | der

—" oradio
— Operations
CW20-5TR l Texas Department of Transportation SDt'a‘Zﬂg,'.'d

END .
ROAD WORK x

END

SRS ool |~

(Flags- -
See note 1)

G20-2
48" X 24"

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENT IONAL ROADS

ROAD WORK ‘ ‘

$TIMES

TCP (1-4q) TCP (1-4b) TCP(1-4)-18

FILE: tcpl-4-18. dgn DN: ‘CK: ‘DW: ke

CW20-1D

48" X 48" ©T><DOT December 1985 CONT |SECT JoB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

(F lags- REVISIONS 647190 001 uUsS 59, ETC.

2-94 4-98
See note 1) 8-95 2-12 DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

1-97 2-18 HOU FORT BEND 22
154




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND
1 zzzz2|Type 3 Barricade @ @ |Channelizing Devices
. Truck Mounted
| | | I3 |Heovy work venicie | @S |a%¥enuotor cTua)
L Trailer Mounted Portable Chongeable
0 | G 0 | G }5 g S Flashing Arrow Board Message Sign (PCMS)
| he) _
L ] CW20-1D ° > END - . Troffic FI
4 g ig" x 48" 3 0 |G 2 Sign raffic Flow
g S : 3 2 ROAD WORK
3 | g | END S Pote 1) & o O\ |Fiag Lo |Fiagger
2 g CH20-1D\ N . ROAD WORK | 620-2
fFalong-48 § = G20-2 fsaee Xn°2;1e 2A Minimum Suggested Maximum| /. oo
| See note 1) 3 | 3 48" x 24" A Posted|Formula qu:fl[g:;ihs cﬁgﬁﬁéng‘?zg sion | Squ!resd'r_edl
c ( + ) 1z . ongi tuding
5 = See note 2 | SP;ed * ¥ Devices sp?‘;(.'.ng Buffer Space
o 0 O "
c Ay 100 | 11 12 on a on a i B
| a2 | OffsetOf fsetloffset| Taper | Tangent | iSTonce
PEERMT IS o0l E 5 |y | 30 o[ 15071 165° 180°| 30’ 60" 120 90"
(Flags- | NS < o 58 35 L=g_s 205°| 225'| 245'| 35 70° | 160 120
See note 1) 00| x | 0=y | 40 265" | 295"| 320’ 40 80" 240" 155
'+ ) _ [o)=}
L | : [
x . ° 3 o0 ‘:m | | 45 450°| 495" | 540 45" 90’ 320° 195
.
e | | S a8 < " | 50 500 | 550'| 600" 50 100° 400 240’
o é = < | ﬂ 55 L=WS 550°| 605'| 660’ 55" 110° 500" 295
"o o 9 . g' | 60 600" | 660'| 720’ 60’ 120° 600’ 350’
5@ | | = | . Sy | 65 650°| 715' 780°| 65° | 130° | 700’ 410’
v —-la
S|o L < 70 700 | 770 | 840’ 70’ 140° 800" 475"
a | > —¥ . |
€ |o . 10 . B B 7 7 7 7 D
N | 2 g w°rk+¥ehicle§ . w i wor[_r':cszrl‘\i/gle 75 750’ | 825’ 900 75 150 900 540
o = or other equipmen [} o +1i I R |
s V= necassary for the | S (See Note 7) % Conventional Roads Only
f_’ X work operation, - | %% Taper lengths have been rounded off.
™ | such as trucks, y L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
x= - moveable cranes, | n = e |
ol|E etc., shall remain in Q.=
Channelizing devices M= o areas separated from "= | TYPICAL USAGE
may be omitted if the v 8 lanes of traffic by MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
work area is a minimum a channel izing devices | q,| DURATION STATIONARY | TERM STATIONARY STAT IONARY
of 30’ from the at all times. -‘ chts c J ( ( (
nearest traveled way. | ¥ 4
o)
(] = > Pa)
Q = [9)
| § .% i GENERAL NOTES
(See notes 4 & 5) ;
X | 8 i 1. Flags attached to signs where shown, are REQUIRED.
el 9 S 2. All traffic control devices illustroted are REQUIRED, except those
| @ 3 L | ke 0 n_:l denoted with the triangle symbol may be omitted when stated in the
(See notes 4 & 5) | Q= f | plans, or for routine maintenance work, when approved by the Engineer.
= S 3. Stockpiled material should be placed a minimum of 30 feet from
- 3 = n ) nearest traveled way.
| § b | g | g | 4, Shadow Vehicle with TMA and high intensity rotating, flashing,
€ 3'5 . - (See notes 4 & 53 | oscillating or strobe lights. A Shadow Vehicle with a TMA should be
| 2 o N E | d = | used anytime it con be positioned 30 to 100 feet in advance of
R =} { the area of crew exposure without odversely affecting the
[ U
86 ‘;‘” éw 5 | @ | performance or quality of the work. [f workers are no longer present
" o3& [ but road or work conditions require the traffic control to remain in
| * v | {e C E d - | place, Type 3 Barricades or other channelizing devices may be
L83 | * " substituted for the Shadow Vehicle and TMA.
So N > | 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
| | « |™ * - | surface, next to those shown in order to protect a wider work space.
5 5 6. See TCP(5-1) for shoulder work on divided highways, expressways and
—r | E 9 25 | freeways.
[  E 7. Inactive work vehicles or other equipment should be porked near the
5 | h’: | L1988 | right-of-way |ine and not parked on the paved shoulder.
o ° | S o | 8. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
3 | g o | 5 v < - "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
c c © o 5 s 2 |
0w v = —=
END 3 3 = | 5
ROAD WORK 2 g 3 F |
| 620-2 | & | ” |
CW20-1D 48" X 24"
48" X 48" (See note 2) A END |
(Flags- CW%O-ID . 0 G
0 | G See note 1) 0 | G 48" X 48 ROAD WORK | ;«v Traffic
(Flags- 620-2 | = Operations
See note 1) : . l . Division
| | 48" X 24 Texas Department of Transportation Standard
(See note 2) A W20-15
| B TRAFFIC CONTROL PLAN
(Flags- L L
See note 1)
o CONVENTIONAL ROAD
w
2 SHOULDER WORK
-
)
TCP (2-1q) TCP (2-1b) TCP (2-1¢)
o TCP(2-1)-18
L
2= WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e fepr L8 don o Jo
@ & ©1x00T December 1985 CONT |SECT JoB HIGHWAY
oo Conventional Roads Conventional Roads Conventional Roads 204 agp O 6471/90| 001  |US 59, ETC.
[ 8-95 2-12 DIST COUNTY SHEET NO.
== 1-97 2-18 HOU FORT BEND 23
161




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

Warning Sign Sequence
in Opposite Direction

Same as Below - | END
| ROAD WORK
@ G 620-2
R1-2 48" X 24"
2" X A" X “\ |

AAAAA

[ Temporary

TO

Yield Line
NCOMING | I (See Note 2) A
AFFIC =4
R1-2 |
48" X\36" .
(See n{te 9) é
8|5
e
Devices at 20’
spacing on the Tap rAAJ/////// ale
2=
o
8]
o
Q
2]
X
.
2
Shadow Vehicle with
TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 6 & 7)
[22]
el % R1-2
Devices at 20’ = g 0" X 42" X 42"
spacing on the Taper . _
S T0
. ONCOMING [R1-20P
Temporary 3 TRAFFIC |48" X 36"
Yield Line (See note 9)

(See Note 2) A

END |
ROAD WORK

620-2
48" X 24" |

W3-2

48" x 48"

CW20-4D
48" X 48"

CW20-4

48" X 48"

ONE LANE
ROAD

CW3-4 XXX FT

48" X 48" A
(See note 2)
BE

PREPARED
TO0 STOP

CW20-1D
48"
(Flags-

X 48"

/ See note 1)

Cw20-7
48" X 48"
XXX
FEET END
CW16-2P
24" X 18" A ROAD WORK
Except in 259_5 24"

emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line

(See Note 2) A 100" Approx

Devices at
20’ spacing

K, - [0}

o

! o}

. ¥ Q

Shadow Vehicle R Y-

with TMA and Qs x

high intensity 15 5

rotating, =
flashing, (o)

oscillating or
strobe I|ights.
(See notes 6 & 7)—

m
a CWw20-7
Devices at % 48" X 48"
20’ spacing L chg
on the Taper - @ S| XXX W1 6-2p
——3)8 FEET | CW16:2P |
Except in m)“z 24" X 18" A
emergencies,
flogger stations L
shal | be <
il luminated | BE
at night <] - PREPARED
< TO STOP
| [
Temporary
24" Stop Line ] J—H (See note 2) A
(See Note 2) A
x

/"

END
ROAD WORK

G20-2
48" X 24"

X 48"
(Flags-
See note 1)

s

LEGEND
czzz2|Type 3 Borricade @ @ |Channelizing Device
. Truck Mounted
[ [Heavy work venicie Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

L]

Message Sign (PCMS)

Portable Changeable

SNEDD

- Sign Traffic Flow
<:>\ Flag F lagger
Minimum i
. Desirable Sug?ﬁi:?ﬂqu:'mu“ Mg}imu“ Suggested |stopping
osted| Formula | Taper Lengths chomnelizing | ¢ 9% fiongitudinal| ~signt
% - *9(- _ Devices g Buffeerl:Spoce Distance
0f¥2e+0f¥Le+0fLie+ ;ﬁléi Téﬁ;é;f Distance

30 2| 1507 165" | 180’ 30° 60" 120' 90’ 200’
35 L:% 205°| 225'] 245°'| 35’ 70° | 160° 120" 250"
40 265'| 295'| 320’ 40° 80" 240" 1557 305"
45 450’ | 495" | 540 45’ 90" 320" 195° 360’
50 500°| 550’ | 600" 50 100 400 240 425°
55 L=WS 550’ | 605 | 660" 55° 110° 500" 295" 495"
60 600’ | 660'| 720’ 60’ 120 600’ 350 570°
65 650’ | 715°| 780’ 65’ 130 700" 410 645"
70 700 | 770’ | 840’ 70 140 800" 475" 730’
75 750’ | 825 900’ 75° 150° 900" 540" 820"

% Conventional Roads Only

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

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

GENERAL NOTES

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

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

by the Engineer.
3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spacing shall be maintained.
4. Flaggers should use two-way radios or other methods of communication to control
5. Length of work space should be based on the ability of flaggers to communicate.
6. A Shadow Vehicle with a TMA should be used anytime it con be positioned 30 to 10

traffic.

0 feet

in advance of the area of crew exposure without adversely offecting the performaonce or quality of

the work.

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

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

Vehicle and TMA.

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

in order to protect a wider work space.

TCP (2-2aq)

8. The R1-2 "YIELD" sign traffic control mgy be used on projects with approaches that have odequate sight
distance. For projects in urban areas, work space should be no longer than one half city block.
In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

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

mounting height.

TCP (2-2b)

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

approved by the Engineer.

11. If the work space is located near a horizontal or vertical curve, the buffer distances should be
increased in order to maintain stopping sight distance to the flagger and a queue of stopped vehicles.

(See table above).

12.Flaggers should use 24" STOP/SLOW paddies to control traffic. Flags should be limited to

emergency situtations

=t

l Texas Department of Transportation

Traffic
Operations
Division
Standard

/

7

; SHANE HUBENAK

y 144075
L Q &
WO L lesens© &

&y TRAFFIC CONTROL PLAN
¥ ONE-LANE TWO-WAY
g TRAFFIC CONTROL

TCP (2-2q) TCP (2-2b) %”L“‘” -
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS /% M TCP(2-2)-18 (MOD)
ONE LANE TWO-WAY ONE LANE TWO-WAY / N AT I BTN N
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 07/23/2024 805 303 6471190] 001 |US 59, ETC.
(Less than 2000 ADT - See Note 9) e ou FoRT BEND | 24

16




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

END END LEGEND
ROAD WORK|620-2 — . |ROAD WORK 2’50'5 24 ezzz2|Type 3 Barricade ® ® |Channelizing Devices
48" X 24" . Truck Mounted
\ |G [T |Heavy work venicie | @ |atrenuator. cTma)
CW20-1D CW20-1D /\ Trai .
w " W " - railer Mounted co o Raised Pavement
l(IFBIOSSle \'— 0 | G ??Iogs% - Flashing Arrow Board *** Markers Ty 11-AA
T - .
See note 1) See note 1) > | l;;?_?: If opplicable 2= |Sign <:I Traffic Flow
- -—
= = - Ir CARE | ra-2 0\ Flag Lo |Fiogger
DO PASS If applicable 24" x 30" -
NOT | WITH DM"'_""“;'TI‘ Suggested Maximum| . .
. - R4-1 i 6" Double esirable Spacing of i Suggested
RA-1 PASS - - CARE | Rr4-2 24" X 30" Yellow Ps%se'reedd Formula Taper Lengths Channel izing S:G::gir:wg Longi tudinal
. . 24" X 30" | . * % Devices e Buffer Space
24" X 30 [ in Buffer * o o T oo oo LU ngn
= Islond offset|0ffsetl0ffset| Taper | Tongent | °'STOM°¢
x
1 30 2| 1507 165" | 180’ 30° 60’ 120° 90’
| 35 |L- % 205'| 225° | 245°'| 35 70° | 160° 120°
[— == I i @ 40 265'| 295°| 320’ 40 80' 240’ 155
s 45 450’ | 495°| 540’ 45° 90’ 320 195°
Sgl_;Rm" - . H : 50 500’ | 550°| 600°| 50’ 100’ 400’ 240’
CW1-4R ilv/7a > 55 | | .ys [550°[ 605 660 [ 55 | 110’ | 500 295’
48" X 48" CW1-6aT " 7 B T v B g g
XX 36" X 36" 60 600’ | 660°| 720 60 120 600 350
cw13-1P | vpy . XX 65 650'| 715°] 780°| 65 | 130’ | 700’ 410’
24" x 24" N - CcWi3-1p LMPH oW1 -4R 70 700°| 770°| 840’ 70° | 140’ 800’ 475’
= . " CW1-6aT 24" X 24" 48" X 48" 75 750 | 825 900 75’ 150° 900’ 540’
o 36" x 36" 6" Solid 3 XX % Conventional Roads Only
r White MPH | CW13-1P %% Taper lengths have been rounded off.
@ Edgel inei 24" x 24" L=Length of Taper (FT) W=Width of Offset(FT) S$S=Posted Speed(MPH)
[0]
| ]
N = T an Pl 8 g TYPICAL USAGE
< ’ .'- " <F % Ré?ief,l' i 6" Double q b e MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
= e o S g Pavement Yellow Line Q E%‘ DURATION STATIONARY | TERM STATIONARY STATIONARY
. v a Markers on - = TCP (2-3b)ONLY
< CW1-4R 40" c-C. v v
Shadow Vehicle with B 48" x 48 *6-9 B
TMA and high intensity o
rotating, flashing, XX 3 GENERAL NOTES
oscillating or strobe MPH | CW13-1P I8 1. Flags attached to signs where shown, are REQUIRED.
lights. (See notes 7 & 8) 24" X 24 - 2. All traffic control devices illustrated are REQUIRED, except those denoted
8 1noon 4k with the triangle symbol may be omitted when stated elsewhere in the plans,
a Transverse Channelizing or for routine maintenance work, when approved by the Engineer.
x. A A Devices spaced at 500° to J3. When work space will be in place less than three days existing pavement
» olE «x« Shadow Vehicle with- 1000° in urban areas, or markings may remain in place. Channelizing devices shall be used to separate
i > TMi grjd hlgrlw lﬂ'_rensﬁry 174 t0 1/2 mile in rural traffic.
. = ggc?l :23', ng g:‘:’ é?gébe qk o areas betweem recurrent 4, Flogger control should NOT be used unless roodway conditions or heavy traffic
g‘gl-;Lm" lights. (See notes T & 8) ohe § work spaces volume require additional emphasis to safely control traffic. Flagger should
= be positioned at end of traffic queue.
- m Mmis n
! I g‘gl 2‘3;6" v 5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
XX . o (See note 2) A 5 regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
CW13-1P . ==| I m = AHEAD" signs. Proper spacing of signs shall be maintained.
24" X 24" MPH x * - 6. Conflicting pavement marking shall be removed for long term projects.
. IN 7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
I S | - CWi-aL > - o Cw1-4L 30 to 100 feet in odvance of the area of crew exposure without adversely
4 " o 48" X 48 48" X 48" offecting the performonce or quality of the work. If workers are no longer
) w nlk A I L] " Ay present but road or work conditions require the traffic control to remain
o~ - '. . Y x XX XX in place, Type 3 Barricades or other channelizing devices may be substituted.
> L . CW1-4L CW13-1P MPH - 4 a MpH | CW13-1P 8. Additional Shadow Vehicles with TMAs may be positioned off the paved surface,
. - HE\ e e X Qj 24" X 24 next to those shown in order to protect a wider work space.
CW1-6aT - TCP (2-3q)
6" X 36" L s
(3$ee no3+e 2)A o XX CWI13-1P ' 4 DO 9. Conflicting pavement markings shall be removed for long-term projects.
+ MPH 24" X 24" a u " For shorter durations where traffic is directed over a yellow centerline,
. H a| > NOT channelizing devices which separate two-way traffic should be spaced on
L > PASS|R4-1 tapers at 20’ or 15’ if posted speeds are 35 mph or slower, and for tangent
DO 24" x 30" sections, at 1/2(S) where S is the speed in mph. This tighter device spacing
PASS o ggl-ioge" - _ is intended for the areo of the conflicting markings, not the entire work zone.
NOT i
WITH v (See rnote 2) A -
R4-2 CARE é 0 G |+ - PASS 23:1)( 30" é E’; x §'® Opgraafggns
24" X 30" =] ] PAS = = . Division
5] o S 3 2 Texas Department of Transportation Standard
[f licabl c £ 2 [} tandar
applicable n wn WITH /'-'- 2 o b l% . 4
kel 9 _ v
: g wa-z | CARE ; g TRAFFIC CONTROL PLAN
3 3 24" X 30 0 0 G 2 * CW20-1D
END o o If applicable 2 « 48" X 48" TRAFF IC SHIFTS ON
G20-2 | (Flags-
Y
c20-2  .|ROAD WORK =5 /a' - See note 1) TWO-LANE ROADS
e 620-2 _ |ROAD WORK
- 48" X 24"
TCP (2-3q) Flogs- TCP (2-3b) 1CP
ee note - -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS CP(2-3)-23
FILE: +0p (2-3)-23. dgn ON: [k [ov: ok
ONE LANE CLOSED ONE LANE CLOSED ©TxD0T April 2023 CONT |SECT JoB HIGHWAY
12-85 4-08 3118 6471/90| 001 us 59, ETC.
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW b
1-97 2-12 HOU FORT BEND 25
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND

ezzz2|Type 3 Barricade @@ |Chonnelizing Devices

‘ ‘ [::HI: Heavy Work Vehicle

Trailer Mounted
E Flashing Arrow Board

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

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

==
See note 1) I ROAD WORK 0\ Floo

‘ G20-2 Minimum Suggested Max imum

Traffic Flow

Sign

F lagger

SKNED|Y

" " Desirable Spacing of Miqimun Suggested
48" X 24 Posted|Formuia|  Taper Lengths Channel izing Sign Loné?iudincl

Speed * % Devices Spacing | iffer Spoce
g

* 0 g g X
10 11 12 on a On a i stan
Offset|/Offset/0ffset| Taper | Tangent Distance

30 | 150 165°] 180°| 30" 60" | 120’ 90"
35 L=% 205'| 225 | 245'| 35° 70’ 160" 120°
20 265'| 295' | 320°| 40 80’ | 240’ 155
75 250 | 495'| 540°| 45 90" | 320° 195
‘ 50 500°] 550°| 600°| 50° | 100° | 400° 240"

55 550°] 605'| 660'] 55° | 110° | 500" 295"
60 600'] 660° | 720°| 60' | 120° | 600 350"
65 650'] 715'] 780°| 65 | 130° | 700 210"
70 700°| 770" | 840°| 70" | 140° | 800" 475
75 750" | 825°] 900'| 75° | 150° | 900 540"

i % Conventional Roads Only

END
ROAD WORK

G20-2
48" X 24"

7

‘ ‘ 30" X 12"

Shou Ider
<
<
>
>
Shou lder

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

See note 1)

Shoul der
Shoul der

(See note 4)

X

X
[ ]
T

3X for over 50 MPH |

X for 50 MPH or less

CW1-6aT
36" X 36"

L
L
L
@
B—~—
]
. W I
[ ]
Shadow Vehicle o .

with TMA and L)
high intensity . (See note 8) ——]

rotating, flashing,
oscillating or |

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

TYPICAL USAGE

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

48" x 48" 7 vz
XX

ol TR GENERAL NOTES

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

2. All traoffic control devices illustrated are REQUIRED, except those denoted

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

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

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

length per lane.

For short term applications, when post mounted signs are not used, the distance
legend may be shown on the sign face rather than on a CW16-3aP supplemental
plaque.

. A Shadow Vehicle with a TMA should be used anytime it can be positioned

30 to 100 feet in advonce of the area of crew exposure without adversely affecting
CWl-GoT N the performance or quality of the work. [f workers are no longer present but road
3 X 36 or work conditions require the traffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the Shadow
Vehicle and TMA.

- . Additional Shadow Vehicles with TMAs may be positioned in each closed
lane, on the shoulder or off the paved surface, next to those shown in order
x to protect a wider work space.
{y A=—— TCP (2-4a)
s — N
Y 4 7. If this TCP is used for o left lane closure, CN20-5TL "LEFT LANE CLOSED"signs
P CW1-4L shall be used and channelizing devices shall be placed on the centerline to

e 48" X 48" protect the work space from opposing traffic with the arrow board placed in the
CW16-3aP Py - XX closed lane near the end of the merging taper.
‘ ‘ = 30" x 12" ‘ . CW13-1P

100
Approx. A
B
am =
.,t' T

200°
pprox.

30°
MIN
Work Space

X >L 1/72 L

strobe |ights.
(See notes 5 & 6) | I

30
Min.

Work Space
w

“II s pan IRITRRENERS2D R0
e 5>
D)
.
e®
172 L _|B
(=2} w :h

Shadow Vehicle with—— |
TMA and high intensity ]
rotating, flashing,
oscillating or strobe

b3 lights. (See notes 5 & 6)

<&
1/73|L

L

(See note 4) ., MPH | 24"y 24+ TCP (2-4b)
‘1. ij; 8. For shorter durations where traffic is directed over a yellow centerline,
N

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

END

ROAD WORK

G20-2
48" X 24"

_5TR ® Traffic

END Ges x 48" o OBvision”
. Division

l Texas Department of Transportation Standard

D4

Shou Ider
<
<&

ROAD WORK
CW16-3aP

G20-2 0‘0 G‘G N N

2% B e ~ 552w TRAFFIC CONTROL PLAN
£are 1 LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

Shou |l der

Shou | der
Shou | der

$TIMES

TCP (2-4q) TCP (2-4b) TCP(2-4)-18

FILE:  topz-4-18.dgn DN: ‘cm ‘DW: ‘cn:

ONE LANE CLOSED TWO LANES CLOSED (Flags. © 1001 Decerver 1585 | cow [seer] oop

REVISIONS
8-95 3-03 647190 001 uUS 59, ETC.

1-97 2-12 DIsT COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

4-98 2-18 HOU FORT BEND 26
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

END LEGEND
ROAD WORK END

J:///////gzo_z ROAD WORK
48" X 24" G20-2
N 48" X 24"

Type 3 Barricade @ @ |Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

‘ END
ROAD WORK

G20-2
48" X 24"

Sign Traffic Flow

o>
o>
SENED(D

Flag F lagger

Shou |l der
Shou | der

500’

Minimum Suggested Maximum| ... .
h S nimum
bosteal Formut Desirable Spacing of MIS;Q: Suggested
Shend ormula Taper Lengths Chonnelizing Spacing Longitudinal
* % Devices VS Buffer Space
wgn

500° min.

Iy

o]
Approx.

* - - - X
10 11 12 On a on a Distanc
Offset|Offsetoffset] Taper | Tangent |'S79N°¢

30 o[ 1507 165 180°| 30' 60° | 120' 90"
35 L:-ﬂg- 205'| 225'| 245'| 35° 70" | 160 120
20 265'] 295'| 320'| 40" 80' | 240 155"
5 250|495 540°| 45’ 90" | 320° 195
50 500 | 550'] 600°| 50° | 100° | 400" 240

‘ 55 550'| 605" | 660’ 55° 110° 500’ 295

Shoul der
Shou |l der

A
100’
Approx
i
>

[]

t\va— \adad
) X

N

‘11

Pavement
Marking
(See note 5)

500° Min.

Ay
K

60 600 | 660" | 720° 60" 120" 600’ 350"
65 650°| 715'| 780" 65’ 130° 700’ 410
70 700°| 770 | 840" 70’ 140" 800’ 475"
75 750 | 825°| 900’ 75’ 150" 900" 540°
% Conventional Roads Only
%% Taper lengths have been rounded off.

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

[v ¥,
%
be.
=
\

Rl

30’

Min.
Work Space

Median

A
00’

(See notes
6 & 7) —

“TApprox.
Work Space

L

Pavement
Marking
(See note 5

Median

o MOBILE

T wm

Work Space

GENERAL NOTES

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

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

3. Chaonnelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other channelizing

L y device. Chevrons may be ottached to plastic drums as per BC Stondards.

o 4. Channelizing devices used along the work space or along tangent sections

‘ may be supplemented with vertical panels (VP) placed on everyother

(See notes— (See notes 6 & 7)——

6 &7

Pavement
Marking
(See note 5)

L
FRONTAGE RD.

Median
L 2
1/3 L

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

EXIT

Shoulder

E5-1
48" X 42"

100°
Min.

EXIT

XX

MPH

CW13-2
48" X 60"A

-Chaonnel izing
Devices at
20’ spacing

o>
>

EXIT
OPEN

E5-1
48" X 42"

L

for lane closure

B 1 See TCP(2-5a)
[]
n

details if o lane ® Traffic
closure is needed ;’ Operations
to close a lane . Division
which is normal Iy Texas Department of Transportation Standard

. N Marking
v 30" x 12 (See notes 5)1—

. ) :
o o] 8 o
. men
~ CW16-3aP Sveme
Y

1/73 L
I

a the rl'omp. TRAFF[C CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

e

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

. C See TCP(2-6a)
warning signs for cdvonce0

CW20-1F for lane closure warning signs

CLOSED
48" X 48" for lane closure AHEAD
(Flags-

RAMP

$TIMES

TCP (2-6q) see rere v TCP (2-6b) TCP (2-6¢) i x 48" fcpmg,lncp (DN?-G) “18

‘CK: ‘DW: CKs

©1x00T December 1985 CONT | SECT JoB HIGHWAY

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 200 a0 " 647190] oot [us 59, ETC.

8-95 2-12 DIsT COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

1-97 2-18 HOU FORT BEND 27
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

- [ En LEGEND
ROAD WORK
G20-2

48" X 24"
See Note 13

Type 3 Barricade @ @ |Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)

N
Sign <:I Traffic Flow
lo

o>
>
>
o>

Shoulder

Heavy Work Vehicle

Min.

L E

Shou | der
Shou | der

500
u
u

NI |

G20-2 a8
48" X 24"
N See Note 13

Flag

Sl b

F lagger

Minimum Suggested Maximum

Desirable . Spacing of Suggested

Posted Formula Taper Lengths "L channe[izing Longitudinal

Speed * % Devices Buffer Space
gn

10° 1’ 12° Oon a Oon a
Of fset|/Offset|0Offset| Taper | Tangent

45 450°| 495 | 540’ 45° 90’ 195
50 500°| 550°| 600’ 50" 100" 240’
55 L=WS 550°| 605°| 660" 55’ 110° 295’
60 600’ | 660'| 720" 60’ 120°' 350"
65 650°'| 715'| 780" 65’ 130° 410°
70 700°| 770" 840 70 140 475’
75 750'| 825" 900’ 75° 150° 540’
80 800’ | 880" 960’ 80" 160’ 615°

with TMA and
high intensity
rotating,

flashing, ‘
oscillating or
strobe |ights

‘ ‘ ‘ Shadow Vehicles

Min.

Work Space

500"

%% Toper lengths have been rounded off

Shad vehicl L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
adow Vehicle

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

TYPICAL USAGE

@
)
Y
B
o
(PAN
=
L] MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
CW20-5TR DURATION STATIONARY TERM STATIONARY STATIONARY

48" X 48"
See note = (See note 10) v v v

1 and 7 ‘
© A - - e GENERAL NOTES
[
>

Work Space

1000’

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

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

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

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

CW20-5TR 5. Static message boards or changeable message signs stating the date ond duration of

48" X 48" ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days

~ (See note 10) in advance of the actual closure.

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

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

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

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

10.Warning signs shown shall be appropriately altered for left laone closures. When signs
are mounted at 1' height for short term stationary or short duration work, sign versions
shown in the SHSD for Texas with distances on the sign face rather than mounted on

CW20-5aTR a ploque below the sign may be used

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

(See note 10) prior to the lane closure to allow motorists an alternate route. They may also be

relocated to improve advance warning in case of unanticipated queuing or congestion.

See note
1 aoand 7

A

1000°

k |1/3 L
I

48" X 48"
(See note 10)

i

CW16-3aP 1 and 7

See note
30" x 12" ‘ ‘ ‘

I
1000 | 1600 |

k
3

RIGHT LN XXXX
fj CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2 ‘ ‘ ‘

See note

1 ond TA ‘ ‘ ‘
x_ -

1600’

30" X 12" the work area and equipment crossings. Floodlights shall not produce o disabling glare
condition for road users or workers
—\ 2 RIGHT XX XX 13.The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

(See note 6)

already in ploce on the project.

LANES XXXX

CLOSED XXXX =4
. . e o Texas Department of Transportation

% A shadow vehicle equipped with I Traffic Operations Division Standard
See note ‘ ‘ ‘ (See note 6)

a Truck Mounted Attenuator is
ANTAPAP e R

o
IS,
©
o
8 CW16-30P 12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate
°
<}
©

typically required. A shadow

hicl i d with TMA shal |
;Z Ll.ucs:etej ?2u;$pzonwtl>e pgsi'rio:eg TRAFF lc CONTROL PLAN
30° to 100° in advance of the

area of crew exposure without FREEWAY LANE CLOSURES

adversely affecting the work
per formance.,

or xas TCP(6-1)-12

$TIMES

TCP (6-1a) TCP (6-1Db)

TYPICAL FREEWAY TYPICAL FREEWAY FiLe: top6-1. dgn D TXDOT | ck: TxDOT [on: TxDOT | ck: TxDOT

©T><DOT February 1998 CONT |SECT JoB HIGHWAY

ONE LANE CLOSURE TWO LANE CLOSURE RevIsIons 647190] 001 |US 59, ETC.

8-12

DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

HOU FORT BEND 28
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND
5 5 END ezzz=2|Type 3 Barricaode B B |Channelizing Devices
O kv
= = 4 P 4 l\ 4 P [ S— R Truck Mounted
3 3 5 G $ ROAD WORK I3 |Heavy Work venicie | @S |at¥enuator cTua)
5 G ° 3 620-2 A |Trailer Mounted Portable Changeable
3 48" X 24
END 3 Q B |Floshing Arrow Board Message Sign (PCMS)
2 S (See Note 4)
ANAITANTAS ROAD WORK @ ‘ ‘ ‘ - [sign <p |rroffic Fiow
230-3 24" O\ Flag D_O F lagger
(See Note 4)
fl P 4 \ Minimum Suggested Maximum
Desirable Spacing of Suggested
Post Taper Lengths "L" Channelizing Longitudinal
osted| pormy) 9
‘ ‘ ‘ ‘ Speed | "OrMIQ * % Devices Buffer Space
10" 1’ 12° On a on a "B"
‘ ‘ a ‘ ‘ Of fset|Of fset|Offset] Toper | Tongent
45 450’ | 495 | 540’ 45° 90’ 1957
. S U 50 500" ] 550°| 600’ 50’ | 100 240
Q L] 55 L=WS 550'| 605 | 660’ 55 110° 2957
- a ° 60 600" | 660 | 720" 60" 120' 350’
® S 65 650’ | 715°| 780’ 65° 1307 410
u A 70 700°| 770" | 840" 70’ 140’ 475’
° G G G o xol< ¥ 75 75071 825°] 900 75 | 150° 540°
- ° Cw4-3R ] = ;0 80 800’ | 880°| 960" 80 160’ 615’
a 48" X 48" . %% Taper lengths have been rounded off.
- (See note 2) . Shodow aehicte L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
I
. high intensity
- rotating, flashing, TYPICAL USAGE
oscillating or VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
@ strobe lights DURATION | STATIONARY | TERM STATIONARY | STATIONARY
L]
™ v v v
L]
[]
) RAMP GENERAL NOTES
]
CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
@ R11-207 denoted with the triangle symbol may be omitted when stated
o 48" X 30" elsewhere in the plans.
@ [ o A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
Shadow Vehicle B2 8 CWF’"I " between ramp aond mainlane can be seen from both roadways.
with TMA and 1R MPH 10 ‘:g X 2 N 3. See “"Advance Notice List" on BC(6) for recommended date
high intensity 8 ] ee note ond time formatting options for PCMS Phase 2 message.
rotating, flashing, a 8 CWI3-1PA a 4. The END ROAD WORK (G20-2) sign may be omitted when it
oscillating or nZ Z(gl X 24" L] conflicts with G20-2 signs already in place on the project.
strobe |ights olE ¥ aque a Ramp to remain closed
T ‘ t *ml= <;5 See note 1) o U] until work space is 1500°
= ‘ ™ R past entrance to freeway
a
e
/L\Is éGS éGS a - “ ¥A shadow vehicle equipped with a Truck Mounted Attenuator is
o typically required. A shodow vehicle equipped with a TMA shall
. Y . . be used if it can be positioned 30° to 100° in advance of the
. L ) 8 area of crew exposure without adversely affecting the work
3 B LA PAN " per formance.
. —_— ‘
=) 2 ‘l L] -
8 o o {] F {] F O
s L s ¢ e 2 ENT RAMP X XXX
p —
. %_ M TO BE XXXX Additional requirements for lane closures and advance signing
B CLOSED XXXX shall be as shown on TCP (6-1) or as directed by the Engineer.
3 PHASE 1 PHASE 2
2 (See note 3)
e o
P - ‘ 8
“ See TCP(6-1)for
Lane Closure
“ @ ¥y Details and
o - agditional LI ==k Texas Department of Transportation
G ‘ G ‘ G ‘ G o > toning. T y 4 Traffic Operations Division Standard
‘ ‘ ‘ RAMP
CLOSED
DB LOSEC TRAFFIC CONTROL PLAN
. Lane Closure P
w Details and CW20RP- 3D
2 Cazorp- 30 WORK AREA NEAR RAM
‘e Signing.
0o TCP (6-2q) TCP (6-2D) TCP(6-2)-12
Eﬂ FILE: topb-2. dgn DN:  TxDOT ‘CK:TXDOT‘DW: TDOT ‘CK:TxDOT
<[ —
35 ENTRANCE RAMP_OPEN ENTRANCE RAMP CLOSED DU Fobryy 0T [ ] o T ems
o e ’ i) .
EE wORK WI T H I N 500 OF RAMP ;:99;, ::?: DIST COUNTY SHEET NO.
é: HOU FORT BEND 29
202




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

G‘G‘G‘G LEGEND

eZzZzZz2|Type 3 Barricade e

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

(1>

@ Trailer Mounted
-l

N

Shou |l der
Shou lder
Shoul der
Shoul der

Flashing Arrow Board

Sign

] 0

EXIT

‘ -

Traffic Flow

SNED

Flag F lagger

a Suggested Max imum
! Toper Lengths "L" Spacing of Suggested

Shadow Vehicle B ISJZ\ Posted| o o o per Leng Channel izing Longitudinal
with TMA and
high intensity L] .7\
rotating, flashing, ‘ ‘ t

[]

[]

L]

N

. . Minimum
Existing Desirable

* % Devices Buffer Space
o 10° "B”
oscillating or -
strobe |ights—

1 12° Oon a On a
Of fset/Of fset/Offset| Taper Tangent

® 45 450°| 495' | 540° 45° 90’ 195°
50 500°| 550°| 600" 50 100° 240
9;. ‘ ‘ t - \'\ 55 L=WS 550’ | 605°| 660 55° 110° 295
sz 8 . RAMP 60 600°| 660°| 720'| 60" | 120° 350’
3 G ‘G . X . CLOSED 65 650°] 715°] 780°| 65° | 130 10
Shadow Vehicle o 7 7 B 70" B 7
| x with TMA and - RS § R11-2bT 70 700[ 770[ 840[ OI 140[ 475[
w 9 high intensity & 48" x 30" 75 750 | 825°| 900 75 150 540
. rotating, flashing, L ¥ 80 800’ | 880°'| 960" 80" 160° 615"
illati ‘
::ﬁébeo| ;gg*gr 2 | EXIT XY %% Taper lengths have been rounded off.
L . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
] . - v
B -
® SHORT SHORT TERM INTERMEDIATE LONG TERM
- o ° g‘gﬂ'g 18" CLOSED . ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATLONARY
. ° R11-2bT ] . v v v
. 48" X 30" ] EXISTING
o
G /L\I o ® ‘ ‘ t - G ‘ G GENERAL NOTES:
u » RAMP 1. All traffic control devices illustrated are REQUIRED. Devices
- -2 CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
f L) L AHEAD in the plans.
‘ “ ™ CW20RP-3D
® 48" X 48"
L ) e
| } e
: - s -
@: LY AN XX
®
CW13-1P , o EXIT
24" X 24" " @ %A shadow vehicle equipped with a Truck Mounted Attenuator is
s (P laque ~ | | | s a typically required. A shadow vehicle equipped with a TMA shall
See note 1) A - Existing be used if it con be positioned 30° to 100’ in advance of the
] [ [ [ g] area of crew exposure without adversely affecting the work
See TCP(6-1) for per formance.
o Lane Closure
Details and
Additional Signing. )
|EXIT XX
[]
“ ‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures and advance signing
° L1 ’ shall be as shown on TCP (6-1) or os directed by the Engineer.
p "
)
) . oy
‘ Ar= _l_/ Existing
0] “ -l
See TCP(6-1) for ™M
Lone Closure ° X
Details ond ¢ — ;’
Additional Signing. G STREET B USE 7 Texas Department of Transportation
|| EXIT STREET A Traffic Operations Division Standard
G\G\G\G (M— CLOSED EXIT
Or, as an option when
exits are numbered TRAFF lc CONTROL PLAN
@
2 EXIT XY u3k WORK AREA BEYOND RAMP
>
" CLOSED EXIT XX
- Place 1 mile (approx.)
L‘ﬂfﬁ TCP (6'30) TCP (6 3b) in advance of Street A TCP(6'3) '12
= exit. FILE: +op6-3. dgn on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT
< — -
3'1«'6 ENTRANCE RAMP OPEN EXIT RAMP CLOSED ©7Tx00T  February 1994 CONT |SECT J0B HIGHWAY
“ . REVISIONS 6471 90 001 uUsS 59, ETC.
25 TRAFFIC EXITS PRIOR TO CLOSED RAMP -9 69
So HOU FORT BEND 30
205




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND
. Channel izing Devices
ezZzZz2|Type 3 Barricade aa (CDs)
“
: : ANA WA T
(0] . ruck Mounted
2 G G G G g x¥] l:[[:D Heavy Work Vehicle A pttenuator (TMA)
3 2 XY L @ Existing Trailer Mounted Portable Changeable
& ] EXIT 3 g Exit Gore ‘ Flashing Arrow Board Message Sign (PCMS)
. H .
| a 15:, § Stan e Sign < ::l Traffic Flow
"2
<l Existing O\ [Frog Lol Fragger
4 > 4 > Minimum Suggested Maximum
: DeEira?r'[‘e L Spacing of Suggested
Posted aper Lengths “L*" Channelizing Longitudinal
‘ s%seeed Formula * % Devices Bufger Space
10" 1’ 12° On a on a "B"
Of fset|Of fset|Offset] Toper | Tongent
45 450°| 495°| 540 45’ 90’ 195°
50 500°| 550'| 600" 50" 100’ 240"
55 L=WS 550'| 605°| 660’ 55' 110’ 295
‘ EXIT 60 600’ | 660'| 720’ 60’ 120’ 350°
| EXIT XY a 65 650" | 715"| 780" 65 130’ 410’
‘ 70 700°| 770 | 840 70° 140" 475"
/ Street B T 75 750°] 825°] 900°| 75° | 150° 540"
- 80 800 | 880°| 960’ 80° 160" 6157
’ 2022%0* 60 %% Taper lengths have been rounded off.
Exist} § 9 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
xisting
‘ % 8 200" opprox. gop TYPICAL USAGE
X
XX 5 , ‘ MOBILE SHORT SHORT TERM INTERMEDLATE LONG TERM
EXIT = L~ 5 CDs ot 60 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
spacin
Existin a
‘ ‘ ’ - GENERAL NOTES
. 1. All traffic control devices illustrated are REQUIRED. Devices
8 denoted with the triangle symbol may be omitted when stated elsewhere
RAMP :: 8 <
o in the plans.
CLOSED R11-2bT P Yad
48" x 30" - Bl * 2. See BC Standards for sign details.
L]
— Shadow Vehicle
o Shadow Vehicle | o with TMA and
S with TMA and high intensity
5‘, f high intensity ‘ ‘ t ;o-rc-ring,
el 4 rotatin lashing
f *b c flqshing: oscil Io-r,ing or %A shadow vehicle equipped with a Truck Mounted Attenuator is
g ns oscillating or ™ strobe lights typically required. A shadow vehicle equipped with a TMA shall
—strobe Iights L] be used if it can be positioned 30° to 100° in advance of the
| | = ® area of crew exposure without adversely affecting the work
EXIT per formance.
1 RAMP [ExiT xx "
- |CLOSED| R11-20T | | OPEN
48" x 30 Street A L E5-2
OO Href - 3
] ’ %
. 4 ®
“ . 8 Existing | ) Additional requirements for lane closures and advance signing
° L} AN shall be as shown on TCP (6-1) or os directed by the Engineer.
U] o | (¢l
. 4 I -
< LT e
= e > p
L
% CW20RP-3D
48" X 48"
|
- ‘ ‘ % See TCP(6-1) for ARARARA See TCP(6-1) for =k Texas Department of Transportation
Lane Closure STREET A USE Lane Closure l Troffic Operations Division Standard
“ Detgils and Detgils and ¢ Upe v anaal
o Additional EXIT STREET B égdl'-rlonol
- Signing. igning.
v CLOSED EXIT
= Or, as an option when TRAFF lc CONTROL PLAN
® exits are numbered
w
£ EXIT XX USE WORK AREA AT EXIT RAMP
0 CLOSED EXIT XY TCP (6-4b)
v TCP (6-4aq) Place 1 mile (approx.) EXIT RAMP OPEN TCP(6-4)-12
t—:ﬂ in odvance of closed ramp. FiLe: Cp6-4. dgn D TXDOT | ck: TxDOT [on: TxDOT | ck: TxDOT
ou ©7Tx00T  Feburary 1994 CONT [SECT JoB HIGHWAY
*% EXIT RAMP CLOSED
6471 90 001 uUsS 59, ETC.
o 1-97 8-98 D1ST COUNTY SHEET NO.
S HOU FORT BEND 31
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

LEGEND

Type 3 Barricade B8 B |Channelizing Devices

—Z=Z72
[::Hlj Heavy Work Vehicle
‘ ‘ A

ANAATA

Shoul der
Shoul der

Truck Mounted
Attenuator (TMA)

Shoulder

Trailer Mounted

Shoulder

Portable Changeable
= Flashing Arrow Board Message Sign (PCMS)

N
whe Sign <:I Traffic Flow
<>\ Flag [LC)

‘ Minimum Suggested Maximum

F lagger

Desirable Spacing of Suggested

Taper Lengths “L* izi i i
Posted| - 1o X i Channel izing Longitudinal

|_—Shadow Vehicle
with TMA and
high intensity
rotating,
flashing,
oscillating or
strobe lights

Work Space

X
30
Min,
@ 8§ 8§ 8 B 8

Devices Buffer Space
10° 1’ 12° On a on a "B"
Of fset|Of fset|Offset] Taper | Tongent
Shadow Vehicles 45 450°| 495°| 540 45° 90’ 1957
with TMA and " 7 7 7 T 7
high intensity 50 500 | 550'| 600 50 100 240

‘ ‘ rotating, 55 L=WS 550" | 605°| 660’ 55 110° 295°

Work Space

flashing, 60 600 | 660'| 720'| 60’ 120’ 350"
oscillating or

strobe 1ights 65 650" | 715°] 780°'| 65 | 130’ 410"
70 700" | 770°] 840°| 70° | 140’ 475"
ﬁ \ 75 750°] 825°] 900’ 75° | 150" 540°
80 800° | 880°] 960°'| 80° | 160’ 615’

™ Existing Exit

Gore Sign %% Taper lengths have been rounded off.
04 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
o L4 EXIT
L

B
(See
Note 3)

(See
Note 3)

[~— Existing Exit
Gore Sign

id
id
o>

0
EXIT ] ¢ E5-4T TYPICAL USAGE

a L4 @ 48"x42" MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURAT ION STATIONARY | TERM STATIONARY STATIONARY
E5-4T

7 vz <
48'"x42"
‘ ‘ GENERAL NOTES

&>

S 8 8 § @ 8= T E T § =

\

172 L | \300'

@\me s = ®

&>
o>

[ ] [ ] [ |
e,
4,
@
Lo, A
o

®
150"

1. All traffic control devices illustrated are REQUIRED. Devices
denoted with the triongle symbol may be omitted when stoted elsewhere
in the plans.

%

500’

EXIT
OPEN

E5-2
48" X 36"

* 300’
e® ©
e®
et |'
e®

‘ 2. See BC standards for sign details.

3. If adequate longitudinal buffer length "B" does not exist between the
work space and the exit ramp, consideration should be given to closing
the ramp.

500"

N
N
Q%

| 150"

typically required. A shadow vehicle equipped with a TMA shall
be used if it can be positioned 30° to 100° in advance of the
area of crew exposure without adversely aoffecting the work
per formance.

‘ %A shadow vehicle equipped with a Truck Mounted Attenuator is

auily
L

500’

EXIT
OPEN

E5-2
48" X 36"

b

Additional requirements for lane closures and advance signing
shall be as shown on TCP (6-1) or as directed by the Engineer.

§F § 8 8§ 8 T ® o

500’

See TCP(6-1) for

___% Lone Closure
Details and

Additional Signing.

e 8 §® &8 8 8=
2L Min

e s
T

Lane Closure
Details and

Additional Signing.

1 4}|4}|4>|4> TRAFFIC CONTROL PLAN

WORK AREA BEYOND EXIT RAMP
AN AYAYA TCP (6-5b)

See TCP(6-1) for ‘ ‘

=t Texas Department of Transportation
y 4 Traffic Operations Division Standard

-““‘
)
D

]
L
1

e®
a®
a®
a®
L

®

|l’3 L|

®
L/3 4
L

$TIMES

TCP(6-5)-12
TCP (6-5q) EXIT RAMP OPEN

FILE: tCp6-5. dan on: TXDOT [ck: TxDOT [ow: TxDOT [eks TxDOT

TWO LANE CLOSURE WITHIN ©7Tx00T  Feburary 1998 CONT |SECT JoB HIGHWAY
EXIT RAMP OPEN

REVISIONS 6471 90 001 uUsS 59, ETC.

DATE: $DATES
FILE: SFILES

1500° PAST EXIT RAMP S 1 T

4-98  8-12 HOU FORT BEND 32
205




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

ROAD | gri1-2
CLOSED —
M4-10L
< deram i B
/W00 B
— - -
ENTER E R
Z Z L]
R5-1 cwe-3 CwWe-3 N
1] :F:
TYPE I B E
BARRICADE B
=
N
\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII“IIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIII‘I\‘% E
_ - _ e _ b :
TRRRRRR Ry AR R R R Ry [N NN AN AN NN NN RN . . l / - E E
. :||.,/,. et . \ l:,,/.‘ ||||||||||||||||I|| (RRNNNN] ”“””II””I‘””I””I””I””I”””I”II”””””””””'I'I.I' H :
IIlllllllllllllllIIIIIIII\Il"l\‘ ”I’ {NEN] IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIII““‘\ O l E
_ _ _ _ g _ _ -) N EE
——) o
PRLURE R R R R ik, g it A AR NN AR RN NN RN R RN N RN R RN N R RN NNy RN NN NN NN RN RN NN NN RN NRRRNRRNURRRNRNNRRNNRNY - ]
o & 3 ® H
- - B - 4" CONSTR. PAV. MARK. N\ =
z z z z z (DBLE YEL. SOL.) (REMOV) e
= B - E H 4" CONSTR. PAV. MARK. / E :
= B 3 = = (DOTTED) (REMOV) 4" CONSTR. PAV. MARK. B B
= z = = z 4" CONSTR. PAV. MARK. (WHT. SOL.) (NON. REMOV) N
z z z : (WHT. SOL (REMOV) =
- = = = o: E—
H = = H 4" CONSTR. PAV. MARK, E .
z (DOTTED LINE) (REMOV) l:
4" CONSTR. PAV. MARK. — =210
(DOTTED LINE) (REMOV) =5 1 E
o: H
. ALTERNATE DRUMS DRUMS DRUMS :
CW20-5R W/ CHEVRONS S
CW1-3L - —
E 4" CONSTR. PAV. MARK. |'
(WHT. SOL.j (REMOV) :
ALTERNATE DRUMS 4" CONSTR. PAV. MARK. 00 < ]::
W/ VERTICAL PANELS (YEL: SOL.) (REMOV) NOT ER R
4" CONSTR. PAV. MARK. cwiar [ PASS Ewe-3 ) :
(DOTTED LINE) (REMOV) ROAD XX RA-1 o |:
CLOSED H :
4" CONSTR. PAV. MARK. B
(DOTTED LINE) (REMOV) B
TYPE Il : o
BARRICADE N
/) :
I R N N N D T N e O T L L R T I A H
. \““‘\\\IIIIIIIIIII:IIIIIIIIIIIIIIIIIIII IIIII.IIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIbIII.IIII I 'l,l,"', “\\IIIIIIIII|||||||||.|||||||||||||||||||| ”I”;””””””|”||||||||”|‘ W ? g
R |||||||||||||||||||||||||||||||||||||||||||||||||I|“‘”\\ N"’tuu,"Iﬁ"’lH’llnu..|’uuu|||||||||||||||¥||||||||||||||||||||uuuuuu||‘ B B
— — — — K—u..% Doz
\.l!IIIIIIIIIIIIIIIIIIIIIIIII trrrrrrrrrrrrrrrrrrrrrrreny II‘III 1 ',:” .\Dllllllllllll‘llllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllll ,': - "
ER H i R1-1 N I
: : : : z : 4" CONSTR. PAV. MARK. B B
;l'; ;l I : : l : (DBLE YEL. SOL) (REMOV) . 2]z
EMaE: : : : I : p: L
- < = z - - S FC- .
= - - - B = - z
T ; : E : : 2 R
ALTERNATE DRUMS @ . 3(?1 1"
W/ CHEVRONS B I E
\BER/ PASS TYPE I Pv":
R5-1 BARRICADE = =
R4-1 z z
: .
CW6-3

TYPICAL TRANSITION LENGTHS
AND
SUGGESTED MAXIMUM SPACING OF DEVICES

MINIMUM DESIRABLE SUGGESTED MAX. MINIMUM
TAPER LENGTHS * OO SPAC. OF DEVICE SIGN SI?(ACING

PSPSETEEDD FORMULA OF;gET OFFQI‘ET OFllgET 'I'CI)A’\;’QR TAﬁgéNT DISTANCE

30 150" 165' 180" 30' 60'-75' 120'

35 L= ZLOSZ 205' | 225' 245' 35' 70-90' 160"

40 265' | 295' 320' 40' 80-100" 240'

45 450" | 495’ 540' 45' 90-110" 320'

50 500' | 550' 600" 50' 100-125' 400

55 L=ws 550' | 605' 660' 55' 110-140" 500"

60 600" 660" 720' 60" 120150' O 600

65 650' | 715' 780' 65' 130-165' O 700

70 700 | 770" 840' 70 140-175' O 800'

®  conventionaL RoADS ONLY

()®) TAPER LENGTHS HAVE BEEN ROUNDED OFF.

CONSTRUCTION WARNING

SIGN SPACING
POSTED X
SPEED SPSAISI:GS
(MPH) (FEET)
30 OR LESS 120
35 120
40 240
45 320
50 400
55 500
60 600
65 700
70 800
/] CONSTRUCTION AREA

El OPEN TO TRAFFIC

I%’ Texas Department of Transporiation

Houston District

BOULEVARD
CLOSURES

TCPTC 3050-96

FILE: STDH15.DGN ON: ‘ ok: ‘ ow: oK:
©rxpoT 2006 CONT | SECT JOB HIGHWAY
REVISIONS 6471 90 001 US 59, ETC.
REV. 5/2006
DIST COUNTY SHEET NO.
HOU FORT BEND 33




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

BARRICADE WITH SIGN

| * |

“| DRIVEWAY | 5

U ‘\‘ WORK AREA WORK AREA

DRIVEWAY

| o S
L e | i e e__ e __ _® _e _e _e
L L
LETTERS: WHITE
BORDER: WHITE TYPICAL LOCATION OF DRIVEWAY SIGN
BACKGROUND:BLUE
NOTE: ON 2-WAY ROADWAYS, TWO
SIGNS MAY BE MOUNTED BACK TO BACK.
f DRIVEWAY CONSTRUCTION SIGN NOTES
|:((> MATERIALS
N\
Z T - CONSTRUCTION SIGNS SHALL BE MADE FROM APPROVED FIBERGLASS OR
7 HIGH IMPACT PLASTIC AS PRIMARY MATERIALS.
TYPE Il PVC BARRICADES 5 Y SIGN SHEETING
y Y L REFLECTORIZED SIGN SHALL BE CONSTRUCTED OF RETRO REFLECTIVE
TYPICAL DESIGN DETAILS - SHEETING MEETING THE COLOR AND REFLECTIVITY REQUIREMENTS OF
MAY BE USED AT THE OPTION OF THE CONTRACTOR. . MATERIAL SPECIFICATIONS, DMS-8300.
7 "X11" £
% ,lf,o s s TYPE C SHEETING SHALL BE USED FOR THIS APPLICATION.
NOTES: 2 - :
[S) SPRING i SIGNLETTERS
"
1. ALL PIPE SHALL BE POLYVINYL CHLORIDE (PVC) = ALL SIGNS LETTERING SHALL BE CLEAR, OPEN ROUNDED TYPE CAPITAL
PRESSURE RATED PIPE SDR 21 OR SDR 26 ASTM D2241. - LETTERS AS APPROVED BY AND AS PUBLISHED BY THE FEDERAL HIGHWAY
- ADMINISTRATION. SIGNS AND LETTERING SHALL BE OF FIRST CLASS
2. JOINT FITTINGS MAY BE PVC-ASTM D2665 OR 3"X3"WYE WORKMANSHIP EQUIVALENT TO THAT OF THE DEPARTMENT'S STANDARD SIGNS.
ACRYLONITRILE BUTADIENE STYRENE (ABS) ASTM D2661 L :
(DRAINAGE WASTE AND VENT). C 1 D)
3. ALL PIPE AND FITTINGS SHALL BE WHITE. / T 31 b " \ FRONT 1'-0" MIN.
4. ALL JOINTS SHALL BE FREE TO SEPARATE UPON 3"X3" SIDE 3" SLEEVES FOR 8"X48"X.025"
VEHICLE IMPACT. SANITARY TEE COUPLING (TYP) ANODIZED ALUM-

INUM PANEL WITH
REFLECTORIZED BAR-
RICADE SHEETING

5. CROSS HATCHED CONDUIT TO BE TIED TOGETHER
WITH ROPE THREADED INTO PIPE INTERIOR. USE c "

L1

NO. 6 SOLID BRAIDED NYLON OR EQUIVALENT. ATTACH WITH 1"
TIE WIRE NO.14 PAN HEAD
6. A FIXED FRANGIBLE PAVEMENT CONNECTION IS . METAL SCREWS. %
PREFERRED. SAND BAGS MAY BE SUBSTITUTED. o I Texas Deparrmenr of Transmrraﬁon
® Houston District
\ " " "
3'X3" B" BEND ELBOW DRIVEWAY SIGNING

DS TC8020-04

FILE: STDH30.DGN oN: ‘ ok: ‘ ow: oK:
I©TXDOT 2004 CONT SECT JOB HIGHWAY
6471 90 001 US 59, ETC.
DIST COUNTY SHEET NO.
HOU FORT BEND 34




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES
TREATED WOOD BLOCK TO PREVENT BLOCK ROTATION.
BETWQENUSEL‘#AEEES THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
FB—“ AND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
5" BUTTON HEAD POST BOLT ‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
AND NUT WITH 34" WASHER Y
(SEE GENERAL NOTE 3). N J 70 . 2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF 1TEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
Y I ' ! MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25°- 0", OR 12'- 6"
! . z (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3’-1 '," C-C OR 6°-3" C-C. A SPECIAL
¥," DIA. HOLE ‘ — it LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
POST & BLOCKOUT = 2 TRANSITION SECTIONS OF GUARDRAIL.
25" =n o
By 6-0" o 3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
FRONT SLOPE VARIES 215 3 SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16a)
BREAK \\ 2°-0" TYP ol e AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.
ll 1 1
Co Iz g | T N 6" x 8" X 68" 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING. "
A 515 § ‘ ‘ FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
Z|Z
e o <ouLoER ‘ : =l :,' : ‘ ‘ LENGTH 72" (Typy 5+ CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
ol . /N - .
OR WIDENED CROWN. | | Su 3|3 | | 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.
NOTE: Lo eozE ‘ ‘ 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
(SEE GENERAL NOTE 14 FOR | | oo 22 o WOOD BLOCK TO ROUTED WOOD BLOCK AT A RATE OF 2531 OR FLATTER. ’
RAIL HEIGHT MEASUREMENT) L "< ‘ RECTANGULAR WOOD POST TO I-BEAM STEEL POST
L M‘N\s 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE
- 014 POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.
WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXIMATELY 25
INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.
TYPICAL POST PLACEMENT ROUND WOOD POST
NOTE: %% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED
WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) A IS ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
‘ 25' - 0" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.
RAIL ELEMENT 10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
61 3 6 - 3 6 - 30 G- 3°
11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
THAN 150 FT. RADIUS.
= 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
F ‘ = _ OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE
3" DIRECTION OF TRAFFIC SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
FINTSHED GRADE ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
(. (| (. (. [
I I 136" wooD POST | | I I 13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT
I I 1 |20" STEEL PosT ! | I I UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
I I I I I CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
o o | | o GUARDRATIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.
- - T - - - 12" (TYP)
ELEVATION BLOCK S 1" X 1 " 14, GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
MID-SPAN RAIL SPLICE 18" MIN A2 ,~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF
L — e 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) N B PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
" . . OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.
7 9" «%H —+ |12
261_ |/2|| J I
N N """" R b 2| 1
SLOTTED HOLES AT 6'-3" C-C *POST(S) MAY REQUIRE FIELD V1l 9" [| 1 %"
OR3-1We" C-C 5oy ype MODIF [CATION TO ENSURE PROPER | ., N (TYP)  (TYP)
=\ M vey GUARDRAIL HEIGHT. W6 X 9 OR W6 X 8.5 [STEEL POST CONNECTION TO
| | | | STEEL POST CULVERT SLAB (USE WHEN THERE
¢—2 | | ‘ = 9" MIN. FILL DEPTH T IS LESS THAN 36" COVER OVER | NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
— S SE= =) 12 CULVERT SLAB— N CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
| | = o ey ™ : 12" 12"x %" SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
5 5 & & 8 N u; f(ASTM A572 GR 50) TOP PLATE
. w O Mﬁ\i" DIA. HOLES FORMED
NS 2 /2" X ¥4 awan 2" VARIES [~ OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP) —
HOLES (TYP) / NOTE: TWO INSTALLATION OPTIONS
. “ 12" X 12" X Y4" (ASTM A36) STEEL BOTTOM : LL .
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION "
PLATE WITH 1" DIA. HOLES REQUIRED WITH 1. BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. h 7" DIA (ASTM A449) HEAVY HEX BOLTS WI'I:H TWO HARDENED h
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST 8
WASHER EACH AND HEAVY HEX NUTS. - -
12 V" NOTE: BOLT LENGTH = SLAB PLUS 2 /4" MIN. = g Dosign
2" | 44N 2" l Texas Department of Transportation Standard
NOTE: £ 4 == & N I 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
FOUR TYPES OF BUTTON-HEAD GUARD RAIL <PLICE SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE 7" DIA.
BOLTS COME WITH A RECCESSED NUT. c NO BOLT REQUIRED ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED METAL BEAM GUARD FENCE
SPLICE BOLT LENGTH I WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY
i VAR[ES LD ADHESIVE. OTHER TYPE III CLASS C EPOXY ADHESIVES MEETING THE
FBBO1 = 1 '/," b & ! — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBBO2 = 2" 7 ‘ DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
i i \ i | OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGT | | ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
wol Fo803 = 10" EPOXIED THREADED RODS. EXTEND RODS !/4" MIN. BEYOND NUT. GF (31)-19
S8l Feeod - 18- (8) %" X 1 '," BUTTON HEAD SPLICE
<= MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: gf3119.dgn DN:TxDOT Jok: KM [ow: VP Jok:CGL/AG
g% BUTTON HEAD BOLT RAIL SPLICE DETAIL (©TxpoT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
- REVISIONS 647190 | 001 |uUS 59, ETC.
i) NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE - e v—
<= SPLICE & POST BOLT DETAILS. REQUIRED WITH 6’ -3" POST SPACINGS. Hou| FORT BEND 35




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

BREAKAWAY CABLE TERMINAL (BCT)
o o " (:) NON- SYMME TR CAL
CABLE BRACKET, BEARING PLATE Cs X0 X 8o BAT TERIINAL poRT TRANSITION RAIL SECTION GENERAL NOTES
ENB S TANDARD HARDWARE GROUND STRUTS (SEE APPLICABLE TRANSITION STANDARD) i
. . o 1. THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)
= b . . FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
@@@ DD" |:" Lo o \ P T A CONCRETE RAIL.
e b 1 . - o T A . : L PR
L= Les— oo ' SR 2. THE RAIL SECTION AT THE END POST IS SUPPORTED BY THE
PLAN VIEW SHELF ANGLE BRACKET. THE RAIL ELEMENT [S NOT ATTACHED
(5)SHELF ANGLE | TO THE END POST.
BRACKET EODED; /END PAYMENT FOR DAT SYSTEM (EA.) 3. THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 %"
(SEE NOTE 2) | ABOVE THE FINISHED GRADE.
|——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE
-_—
(SEE GF (31) STANDARD) DIRECTION OF TRAFFIC 4. ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
1 (Do 4 Y/,* Rail Section | OTHERWISE SHOWN.
: ‘ 12°-6" (Min.) MBGF
® | (SEE GENERAL NOTE 2) ! \ PAYMENT FOR NON-SYMMETRICAL 5. REFER TO GF (31) SHEET FOR TERMINAL CONNECTION DETAILS.
(ROUNDED) W-BE AM | \ BEGIN LENGTH | TRANSITION RAIL (EA) |
6' - 3" | 3 -1 I/Z“ ‘ 3 -1 yz" | OF NEED ‘
\ i | i (LON) |
(02— | . | e P e MOW STRIP INSTALLATION
i = Z 2L ¥ ;" JD B e ‘ o IF A MOW STRIP IS REQUIRED WITH THE DAT
© T PoOST == o i : a o INSTALLATION THE LEAVE-OUT AREA AROUND THE
BCT POST SLEEVE \ \ o : e oo STEEL FOUNDATION TUBES AND THE TWO CHANNEL
2" x 5 /2 @@@ S STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
(SCH 40 GALV. PIPE) — 1 , (* ‘ - FULL POUR AT THE FOUNDATION TUBES.
— 'g; /i — /@ - ‘ W ‘
I ! t J J
. - . FINISHED FINISHED
o properly install aond
ﬂ===!3' @@ 3“15 moinl}oin ﬂ?/e anchor system, GRADE GRADE
! 1" a3 Yam (5 Yo tube
* 68 /4" (MIN.) P! | ! projection is required
TUBE EMBEDMENT| Lo obove fhe finisned grade. ELEVATION VIEW # (DAT) PARTS LIST Qry
(SEE NOTE 1)
- BCT CABLE ANCHOR - o o o (1) | STEEL FOUNDATION TUBE 2
AND ANCHOR BRACKET o S S
T L WITH HARDWARE . ' “ (2) | DAT TERMINAL POST 2
L J‘\/LJ 10°- 4 % (3) | CHANNEL STRUT 2
0 XA
STEEL FOUNDATION @ TERMINAL RAIL ELEMENT 1
TUBES WITH HARDWARE - 12" 3o %" (5) | SHELF ANGLE BRACKET 1
(6) | BCT BEARING PLATE 1
DOWNSTREAM ANCHOR TERMINAL (DAT) C— — ==—=2] [() [bcr rost sieeve 1
NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE
THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. o= e oo CUARDRAIL ANCHOR BRACKET !
(9) | (ROUNDED) W-BEAM END SECTION | 1
3 SPACES AT 4 BCT CABLE ANCHOR 1
TERMINAL RAIL ELEMENT FOR DAT (11) | RECESSED NUT, GUARDRAIL 20
| 80" | (12) | 1 Ya" BUTTON HEAD BOLT 4
TJE (13) | 10" BUTTON HEAD BOLT 2
3" e — — — — — — SE (14) | %" X 2" HEX HEAD BOLT 8
8
R — 2 é %" X 8" HEX HEAD BOLT 4
WELD 3" THREE }T" ‘*I—T‘ \<I—T\ ‘ ‘ - ‘ ‘ 8
END PLATE. ‘<—>‘ 7V, SIDES 2" 2% %" X 2" 2 7( - | %" X 10" HEX HEAD BOLT 2
e 2 s" TYP) SLOTS (TYP) S - (17) | %" FLAT WASHER 18
2 o a, | (3) CHANNEL STRUT | |
T |0 - ) C3 X 5 X 80", GRADE A36 17"
570 TOP 1 \ 14 -3 | |
4" Ll ¥," DIA. OF PLATE I 1y ‘ 1" DIA. . . ‘
N HOLES 3" MIN r 74} 2 [ HOLE 5 Y T :‘: 1 !
g b I W !
16" | 4~ BN SPLICE BOLT P o 2% (© {B R i | o Dia \
4 e N SLOT (TYP) | NOTE: DRIVE NAILS AND BEND OVER —= - ! HOLES
. BENT PLATE ' TO PREVENT PLATE ROTATION . J | L \ \ = Design
T 1P | Olie” x 12" x %" 1 x 1% 1% ° F = Division
P ,7\\ @ BEARING PLATE END PLATE ‘\ | | | 72" l Texas Department of Transportation Standard
! : | : 30° 8"x 8"x %" R 6 | \%& pia. |31 %" || 28 /2 \ \
e e ol TAL BEAM GUARD F
Ao [ | | METAL BEAM GUARD FENCE
e e = { é | | (DOWNSTREAM ANCHOR TERMINAL)
B" - | B A
= : g . 5 T - 1 | | TL-3 MASH COMPL IANT
ot 1
W, " \ | | |-2%"DIA. | |
" S . GF (31)DAT-19
@ 2 ‘ —l SLOTS (TYP) L] \ \
= s\ 1 T FILE: gf31dat19.dgn DN: TXDOT [cks KM [ows VP [ck:CGL/AG
8% 255 }>/\ | 1 Y T SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW (©TxpoT: NOVEMBER 2019 CONT |SECT J0B HIGHWAY
. W 2 . 2" 8Y, 7Y, REVISTONS 647190 | 001 | US 59, ETC.
=3 M ’ @ W-BEAM END SE(ZZTION (;0 NDED) (12 GA.) @SHE F ANGLE BRACKET @ TERMINAL POST @ STEEL _FOUNDATION TUBE o157 ConTY SHEET NO-
= GUARDRAIL ANCHOR BRACKET u L L 7Y4"x 5 Ya"x 46" WOOD POST 6"x 8"x Yg" x 72" STEEL TUBE HOU|  FORT BEND 36




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

NOTE: TOENAIL WITH ONE 16D GALV. g GENERAL NOTES

NAIL TO PREVENT BLOCK ROTATION. -~ - el = 8" MIN. 1. THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
‘ ‘ ‘ ‘ BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN

ACCORDANCE WITH ITEM 445, "GALVANIZING. "
u] _ o]
2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
50 AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12'- 6" OR
FINISHED 25 25'- 0" NOMINAL LENGTHS.
GRADE
Aj\\ DAL 3. RAIL POST HOLES ARE OFFSET 3°- 1 !;" FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
A ~ MIDSPAN SPLICING.
T POST LENGTH \ -
. 7 6'-0" P 4. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
(2) adesDIA-44<1\ too[1e” roo BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
! - ( (FWC16a) AND NO MORE THAN 1" BEYOND IT.
tryr v 1751 2
Lo 40" I > 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
Lo Lo "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
L L 6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
L L (512) 416-2678
L_J L_J
7. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
RECTANGULAR CRT POST LATERAL OFFSET BETWEEN THE 8. REFER TO GF (31) STANDARD SHEET FOR ADDITIONAL DETAILS.
(6"X 8" X 6° LONG) GUARDRAIL AND THE CULVERT HEADWALL

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

SEE ELEVATION DETAIL FOR LOCATIONS

P /A

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 BETWEEN THE 6°-3" POST SPACINGS.
AT 6'- 3" POST STANDARD LINE
SPACING POST INSTALLATION
25°- 0" (W-BEAM RAIL ELEMENT) 25°- 0" (W-BEAM RAIL ELEMENT) AT 6'- 3" POST
% SPACING
A 3-1 " 6'- 3" 6'- 3" 12" 12" 6'- 3" 3.1 o 3-1 " A
MIN. MIN.
T = = = T3 i i =TS = )

FINISHED GRADE \

== == == == == A
O O o FILL DETERMINED AT LOCATION Ol Ol |
L| L| L] [ — — == —— — m - m m = ———— - 2 L L] L
|- | 40" TYP = vl INNIEN s 20" TYP | F
Ll Ll L 7 71 I NN N 0" Ty I Lo
Ll Ll L /4 e m == I i NN I I Lo
[N [N [N /7 7/ | L | NN [ [ [
Ll Ll LlJ 7 7 NN Ly Ly L
/7 I [ I NN
o [ I [ A
le———————(3) CRT POSTS AT EACH————————————»| Va4 NN |« (3) CRT POSTS AT EACH — =]
END OF LONG SPAN ;s ' . ' NEEN END OF LONG SPAN
/7 I 1 I AN
o [ I [ A
s AN ® i
0, [ I [ NN = Drvigon
{ | Il | N l Texas Department of Transportation Standard
- - - - T - - - -7 77 r—-———~"~"~>"™>""™>">""™>"™>">"~> - - - - ------=-=-= r—--- - -~ T T T T T
- - - -----
| | ELEVATION DETAIL | - METAL BEAM GUARD FENCE
e | LONG SPAN GUARDRAIL o IR LONG SPAN
o GF (31)LS-19
(M)
:E FILE: gf311s19.dgn DN: TXDOT [cks KM [ows VP [ck:CGL/AG
8'@'5 (©TxpoT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
- . REVISTONS 6471| 90 001 uUs 59, ETC.
EE DIST COUNTY SHEET NO.
s HOU|  FORT BEND 37




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

N (NESTED) NON-SYMMETRICAL RA T
(1) 18 LONG CONNECTING REBAR ¢ TYPE 11 THRIE GEAM TRANSITION W-BEAM GUARD FENCE GENERAL NOTES
ovHe, 1. CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT OPTIONS NEEDED WITHIN THE
— T # 9 9 9 ﬁ 9 1 CURB SECTION OF THE THRIE-BEAM TRANSITION. (512) 416-2678
{ =T ! u I —

—
 E— 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN_ USED
- 4 - o 22" 4 - 2" . ] IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE Il (5- ¥,"
4 -3 PLAN VIEW HEIGHT); SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETAILS. IF OTHER CURB HEIGHTS
(5) 1 DIA. HOLES ® @) ® @ _— ARE SHOWN IN THE PLANS IN CONJUNCTION WITH THE TRANSITION, THE CURB HEIGHT MAY BE
2 N . (4) (1" DIA. HOLES) IN CURB: SEE CURB TABLE FROM 4" TO 8" WITH A RELATIVELY VERTICAL FACE. CONCRETE CURB SHALL BE CONTINUOUS
(5) %" DIA. HEAVY HEX HEAD TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE:17 FOR
BOLTS (FACING TRAFFIC SIDE) DILREC”ON oOF TRAFFIC CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.
(ASTM F3125 GR A325 OR A449). NOTE: NOTE:
(10) 1 %" 0.D. WASHER UNDER HEAVY HEX BOLT LENGTH WILL VARY CURB IS A REQUIRED COMPONENT FOR 3. CONCRETE CURB TYPE II SUBSIDIARY TO "METAL BEAM GUARD FENCE TRANSITION". IF NO
EACH HEX BOLT HEAD AND NUT DEPENDING ON WIDTH CONCRETE RAIL, THE TRANSITION TO FUNCTION PROPERLY. ADDITIONAL CURB IS INDICATED BEYOND THE TRANSITION, THEN ANY CURB HEIGHT GREATER
. LEAVE 1" OF BOLT LENGTH PAST THE SEE GENERAL NOTES:2-4 AND 16-17. END PAYMENT FOR THRIE-BEAM TRANSITION. THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST 7 FT. POST TO A MAXIMUM HEIGHT
(5) %" DIA. HEAVY HEX NUTS %" HEX NUT. TRIM AS REQUIRED. OF 4" AT POST 7. IF SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH
(ASTM A194 OR A563). 18" - 9" THRIE-BEAM TRANSITION (EA) GUARDRAIL WILL BE PAID FOR BY THE LINEAR FOOT.
THRIE-BEAM CONNECTOR BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
TO CONCRETE RAIL 6 -3" NON-SYMMETRICAL (SEE GF (31)STANDARD) FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB FACE. SEE SECTION A-A.
e LTION TO W-BEAY (IF CURB CONTINUES PAST POST 7 SEE SHT.Z AND GN:17) 5. FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 '4%" DIA. MINIMUM
TVl 17 5 SPACES AT 18 7" ‘ 3 SPACES AT 3'-1/z" 3 -172" 6'- 3" 3 -1/" " THROUGHOUT THE THRIE-BEAM TRANSITION. ? )
AP
2' - ‘ A c 6. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE
< 1 A S A A o ~ AS SHOWN IN THE PLANS. REFER TO GF (31) STANDARD SHEET.
== — — — — — — ST = =1t =1 EEmE
Bl . . . . . . - e b SEE 7. THE POST LENGTH SHALL BE MARKED ON ALL 7°- 0" LONG POSTS BY THE MANUFACTURER. THE
¢— — =z S L B : e L L FREE MARK SHALL BE LOCATED WITHIN THE TOP 1 FT. REGION OF THE POST, AT LEAST %" IN
=T = = = 37" HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,
1°-9" e e | T AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.
‘ / I CURB — M{ 8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
Lo Lo Lo Lo Lo Lo bl I (. (. (.
CHAMFER REQUIRED ON CONCRETE o e | P\ |SEE SHEET 2 | o | 2 EXCEPT AS MODIFIED ON THE PLANS. THE' THRIEBEAM TEAMINAL CONNECTOR AND THE
| | | | | | | | . -
ﬁﬁétsogHéLAgggﬂE ?glﬁg?&gﬁ © @ e @ \g\ Eg?A?thKOUT . Do . THRIE-BEAM TRANSITION TO W-BEAM SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
. S R A 17 S Do D Do BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
A T D D Do D MATCH THOSE IN THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.
(4) #5 REBAR STAKES 18" LONG o o o o o o lg! (. [ [ (. " "
10. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307)
SEE CURB TABLE I O S T R L L L L L AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
ol B~ c-! (12) %" X 2" BUTTON HEAD NUT AND %" WASHER (FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING
T A e ELEVATION VIEW SPLICE BOLTS: (FBBO2) BOLT LENGTH TO MEET REQUIRED LENGTH.
7'-0" LONG POST (ALL TYPES) " "
(SEE GENERAL NOTES:5-7) (8) %" X 14" BUTTON HEAD 1  FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
SPLICE BOLTS: (FBBOHW ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
26 | (2) 12'-6" 1 ; | : 63 i 12. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
12 o
~ o 9 P11 _ _ _ _ _ _ ? ‘ ? c ‘ C _ ! ‘ ! 13. WHERE SOLID ROCK 1S ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
20" |o - 2 1 T 4,/) | GUIDANCE. (512) 416-2678
< ° ° 77 Pl7 1 9
e = o S S S o o = ‘ " 14, UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
¢ a1 O Doy 12 g REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
. w w —— GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. TXDOT’S MATERIALS
SIDE-VIEW \js((T)YP, ——LAP NESTED THRIE-BEAM RAIL ——LAP NON-SYMMETRICAL AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF
THRIE -BEAM RECT PART DESIGNATOR RTM10a DIRECTION W-BEAM TO THRIE-BEAM MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE
DIRECTION TRANSISTION 10GA MATERIAL BLOCKS
TERMINAL _CONNECTOR 10GA. (12) 5" X 2" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBO2) PART DESIGNATOR : ’
NOTE SF’E/*I_:F*TGEEE;AGI_NAJSTF*E RgTEOIb (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWR03) RWTO0Z0 OR RWTOZD 15. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
; ; BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR.
16. THE INSTALLATION OF THE TYPE [I 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 ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
17. IF CURB EXTENDS BEYOND POST 7, 25° OF NESTED W-BEAM GUARDRAIL SHALL BE INSTALLED
BEYOND THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, (SEE SHT.2). PAYMENT FOR
54" BUTTON HEAD POST BOLTS WITH NOTE: ONLY (1) %" BOLT REQUIRED THIS 25° SECTION WILL BE BY LINEAR FOOT, PAY ITEM "0540 6XXX MTL W-BEAM GD FEN
! ¥4 0.D. WASHER AND NUT AT THIS POST LOCATION. (NESTED) (TIM POST)" OR "540 6XXX MTL W-BEAM GD FEN (NESTED) (STEEL POST)" AS
3m LA . APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL I[NFORMATION.
NESTED e %" DIA. HOLE IN POST & BLOCKOUT.
T N ) )
7" 3 6" N
: I Lol i B THRIE-BEAM TERMINAL - CURB TABLE 1, 2R
! PRECAST CURB FULL LENGTH EQUALS 12'- 2"
oL . | ! < ‘ THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 5;, " REQUIRED WITH PRECAST CURB HIGH-SPEED TRANSITION
32" 32 32 v 4 (2) #3 REBARS (WITH 1 %" END COVER)
~ - CURB (1) LENGTH 5'- 8 SHEET 1 OF 2
@3 i CURB (2) LENGTH 6'- 6"
/N = 8 TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 | - = Design
<~|< - | = " vision
AN M) ] M CONNECTING PRECAST CURB SECTIONS (1) & (2): 6"MIN. | ADD WHEN GUTTER IS USED IN lTexasDepartmentofTransportation Standard
N ol L olm I FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END. | APPROACHING PAVEMENT SECTION.
wa7" Q" ‘ ‘ ok Lo ol L USE (1) #5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURB*S. 24 METAL BEAM GUARD FENCE
| TYPE 11 Sl | Sl Lo SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE *: TYPE 11 CURB
\ : CURB g . i Lo FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION o THRIE-BEAM TRANSITION
[ SEE GN: 4 reE Fo S8 o VIEWS FOR HOLE LOCATIONS. DRIVE (4) #5 GR.60 REBAR NOTE: OPTIONS FOR TYPE II CURB:
5o | -|= [ ~|= I STAKES 18" LONG INTO THE GROUND AND Y>" BELOW TOP OF 1. PRECAST TL _3 MASH COMPL IANT
| 5l | Sl I CURB. . CAST-IN-PLA
: | S3F3 : ‘ IR o FILL HOLES WITH APPROVED GROUT MIXTURE. 2. CAST-IN-PLACE
oo ;o Lo Lol % NOTES: NOT NEEDED FOR CAST-IN-PLACE. GF (3] )TR TL3-20
a8 | - - SEE TYPE Il CURB DETAIL FOR REBAR AND COVER REQUIREMENTS.
[ SECTION B-B SECTION C-C
::’ ‘ ‘ _ = = _— = PERCUSSION DRILLING IS NOT PERMITTED wITH: FILE: gf3ﬁrﬂ320,dgn DN: TxDOT | CK: KM ‘DW:VP ‘CK:CGL/AG
a X H
g% L TRANSITION SECTIONS TYPE II CURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAIL. ©rxnot N;)E\/VEZAIE;iS 2020 GCZNYTI 5‘;2 (;gal = HSIQGHWAYETC
e SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6 TYPE Il CURB DETAILS oL 2oL st ot
=<=| NOTE:%x "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. HOU FORT BEND 38




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

PAST POST 7

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

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

THRIE-BEAM TRANSITION (SEE SHT. 1)

\

(SEE GF (31) STANDARD SHEET)

25'-0" NESTED W-BEAM GUARDRAIL

STANDARD GUARDRAIL (NON-NESTED)

(SEE GENERAL NOTE 17)

DATE: $DATES
FILE: SFILES

REMAINING
POSTlS .
3'-1 Y 6 - 3" é;AgII:lg
| |
D—
— ¢ = rany
] II-: L) L] L] L] : :
By g | [ | S < kB S
[l BE [l
1o 1o
CURB L CURB L
1 1 1 SRS
[ [ [
[ [ [
[ [ [
1o 1o 1o
1o 1o 1o
[ [ [
LJ b LJ LJ

ELEVATION VIEW

NESTED
/

2

T

25"

|

\\2

SECTION D-D

\I\/\'\

7 172" MIN. DIA. W6 X 8.5 OR 9.0

|
‘\ _ - WOOD POST. STEEL POST
T 172"

WOOD BLOCK WOOD BLOCK WOOD BLOCK

TO ROUND WOOD POST TO RECTANGULAR WOOD POST

10 STEEL POST

THRIE BEAM TRANSITION BLOCKOUT DETAILS

HIGH-SPEED TRANSITION

SHEET 2 OF 2

;7 ¢ Design

Division
l Texas Department of Transportation

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

GF (31)TR TL3-20

FILE: gf31trt1320.dgn DN: TXDOT [cks KM Jow: KM [ck:CGL/AG

@TXDOT: NOVEMBER 2020 CONT |SECT JoB HIGHWAY

REVISIONS 6471 90 001 us 59, ETC.

DIST COUNTY SHEET NO.

HOU FORT BEND 39




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

CONCRETE BRIDGE RAIL OR

CONCRETE TRAFFIC BARR]ERﬁ\\\\\\
L

GF (31)

- LOW SPEED TRANSITION

| VA

27 -6"

[~ g

H

(I

W-BEAM GUARD FENCE

=

(10)

(5) %" DIA. HEAVY HEX HEAD BOLTS

(ASTM A325 OR A449)

1 ¥" 0.D. WASHER UNDER EACH

HEX BOLT HEAD AND NUT.

(5) %" DIA. HEAVY HEX NUTS

(ASTM A194 OR A563)

NOTE:
HEAVY HEX BOLT LENGTH WILL VARY

DEPENDING ON WIDTH CONCRETE RAIL,
LEAVE

THRIE-BEAM CONNECTOR
TO CONCRETE RAIL

PLAN VIEW

37 e 6'-3"

NON-SYMMETRICAL

///fEND PAYMENT FOR LOW SPEED TRANSITION.

_—
DIRECTION OF TRAFFIC

"

NOTE:

OF BOLT LENGTH PAST THE
%" HEX NUT. TRIM AS REQUIRED.

CHAMFER REQUIRED ON CONCRETE‘/

RAILS THAT EXTEND BEYOND THE
FACE OF GUARDRAIL TRANSITION.

(12) %" X 1 Y4" BUTTON HEAD

SPLICE BOLTS: (FBBO1)

6 -3"

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 TRANSITIONS SHALL BE AS SHOWN IN THE PLANS
OR AS DIRECTED BY THE ENGINEER. REFER TO GF (31)STANDARD SHEET.

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

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

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
(FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.

POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.

WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
GUIDANCE. (512) 416-2678

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 CAN FURNISH COMPOSITE MATERIAL BLOCKS.

REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.

FOR ROUND WOOD POSTS SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 !/2" DIA. MINIMUM
THROUGHOUT THE TRANSITION.

(8) %" X 1 /4" BUTTON HEAD
/—SPLICE BOLTS: (FBBO1)

THRIE-BEAM

TERMINAL CONNECTOR 10GA.

PART DESIGN
RTEO1b

(2) %" BUTTON HEAD POST BOLTS & NUTS: (FBBO4)
(1) 5" FLAT WASHER: (FWC14a) UNDER EACH NUT

(1) %" BUTTON HEAD POST BOLT & NUT: (FBB04)
(1) 5%" FLAT WASHER: (FWC14a) UNDER EACH NUT

(6" x 8" x 22")
BLOCKOUT (6" x 8" x 14")
REQUIRED AT THIS BLOCKOUT
POST LOCATION j\
YR £
‘ |
! \
= | :
o o
M | M
alz -
—|
gl 3|2
ze = g% 2
® o b . |
VT | | o o I
°e 5l o wlo 3 I
3 ~
§ S I g § [
22 L ZE o
Slo | | = IF |
P o 2R L
[E— [E—
SECTION A-A SECTION B-B

NOTE: ¥ "WOOD"

INDICATES DIMENSIONS FOR BOTH ROUND

AND RECTANGULAR WOOD POST SYSTEMS.

ATOR

THRIE-BEAM RAIL
SHORT SECTION 10GA.

—— LAP
DIRECTION

PART DESIGNATOR
RTMO

1a

RAIL SECTION TRANSITION TO W-BEAM
i BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
(SEE NOTE:10) (SEE GF (31) STANDARD)
2°-6" _ 2'°6'" 3 SPACES 3'-1 4" 6 -3" 31"
| 7 Ya" A= B——
o = Jan N
l<:r HE S - B bkl bt B
<Z : ‘ : : : / :; M Ly by MR
}<:T c R Lo 31 |
/ | ‘ ‘ I o
/ — —
[ [ [ —~ )
Lo Lo Lo I ald ‘
[ [ I [ O lw |
Lo Lo Lo <IN
[ =n [
| | | | | | | | = | |
| | | | | | = =
Lo Lo Lo Lo Qg Lol
L L L [ A [
A—— B—— ELEVATION VIEW
2'-6" r—737 '/2"——‘ /
‘ ‘ ‘ ‘ i
= 2 2 13 13 e
= S S B
20" °@ ? 9 S |
o =} | o]
S I I
N} Q—1
< 50 P4 P4
SIDE-VIEW (TYP)

\\

i
1,1
|

NON-SYMMETRICAL
W-BEAM TO THRIE-BEAM

TRANSISTION 10GA.

PART DESIGNATOR
RWTO2a OR RWTOZ2b

PLATE WASHER
INSTRUCTIONS

BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.
PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.
BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.
PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.

6 -0"

DOMED ROUND WOOD POST ONLY

|

|

|

!

|

|
Do
‘7%"
I

Y g,

WOOD BLOCK TO
ROUND WOOD POST

77

NOTE:

TOENAIL WITH ONE 16D GALV.
TO PREVENT BLOCK ROTATION.

WOOD BLO
RECTANGULAR

CK TO

NATL

WOOD POST

N—6" x 8" X 68"

LOW-SPEED TRANSITION

= Deslgn
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
THRIE-BEAM TRANSITION
TL-2 MASH COMPLIANT

GF (31)TR TL2-19

W6 X 8.5 or W6 x 9.0

A A FILE: gf31 411219, dgn DN: TXDOT | ck: KM ‘DWVP \cmceL/AG
@TxDOT: NOVEMBER 2019 CONT |SECT Jos HIGHWAY

REVISIONS 6471 90 001 us 59, ETC.

TOR?UBEERngQrEEEnggT DIST COUNTY SHEET NO.
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL 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 IN 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 GALVANIZED IN ACCORDANCE
(NESTED W-BEAM) (12GA.TYP) WITH ITEM 445, "GALVANIZING."
-
NOTE: DIRECTION OF TRAFFIC 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
CONNECTS TO T101 BRIDGE RAIL. EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
(SEE BRIDGE RAIL SHEETS) 25'- 0", 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 TO
ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
W 3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
) I‘ i i THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
) I - I - I - \ AND NOT MORE THAN 1" BEYOND 1T. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"
X 1- 2" WITH %" NUTS (ASTM A563).
4, 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
T101 BRIDGE RAIL OF THE TRANSITION.
(SEE BRIDGE RAIL SHEETS FOR
CONNECTION AND POST DETAILS). 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
/END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION.
6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
NOTE: (512) 416-2678
SEE GF (31) STANDARD SHEET FOR POST DIMENSIONS. ——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
7. POSTS SHALL NOT BE SET IN CONCRETE.
25'- 0" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL (EA). NOTE: SEE GF (31) STANDARD SHEET.
| 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
L REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
| 12°- 6" METAL BEAM GUARD FENCE (12 GA.) (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
| 4 SPACES AT 1°- 6 %" 4 SPACES AT 3'- 1 V" P 3. g e o -3 TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
! 9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
\ 1 %" TO ¢ OF SPLICE D
RAIL V77— == *’:‘D‘w: g Q g g S )
€ (- — —/ 1= : B o] e {
‘ 3" :
! :
¢ [ [ [ [ [ :
BRIDGE RAIL | | Lo Lo Lo Lo :
POST [ [ [ [ [ :
[ [ [ [ [ :
o o o o I :
NOTE: [ [ [ [ [ :
POST CONNECTION MAY Lo Lo Lo Lo Lo :
BE ON EITHER SIDE L L L L [ :
OF (T101) POST WEB D
———
(8) %" DIA. X 2" GUARDRAIL SPLICE BOLTS (FBB02)
WITH %" GUARDRAIL NUTS (ASTM A563) ELEVATION VIEW
(SEE GENERAL NOTE 3)
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.
5" BUTTON HEAD POST
NESTED BOLT WITH NUT & WASHER NESTED
RAIL (SEE GENERAL NOTE 3) RAIL
P > P .
S S A S N S R
o | \ o | o | o |
1 | 1 | 1 | Nz |
28" ‘ 29" : 30" | 30, 2" | -
A L ~ 23" - 24" - 24 Yp" ;’ B?vslggn
o e w|c o e o |c i Standard
8 = 8 = 8 = 8 = l Texas Department of Transportation
a 8 o 8 a 8 a 8
| | | - ‘ ‘ | - o MY |
a o o ‘ ‘ a =
iks I ik ~ bl ilks ~ RS 8% I METAL BEAM GUARD FENCE
5 g Sl ks e o 5 g Sle 5 Sl
Z | =z 0|~ 2= 21 | | 2= a
=) 81z o =) g2 L = g8 o b 2lg o TRANSITION
-O Zx) o | | -0 ;D - ‘ ‘ -0 ZD — -O 20 E le) | |
~| ~| d o | | ~| ~| H 8 | | ~| ~| H 8 | | ~| ~| !3 E | | (T] 0] )
© [0 uwQ © |0 [=aPe © [0 - O | | © |1
518 | | 0= ‘ ‘ n|= = |- | |
22 - = - = [ [ ~
o - o NN GF (31)T101-19
a8 hl o L 3 o = S .
= 28 o < ™ L <™ Lo Sy L FILE: gf31110119 DN: TXDOT [cks KM [ows VP [ck:CGL/AG
8'@'5 | L L1 - (©T1xpoT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
- . L REVISTONS 6471 90 001 uUs 59, ETC.
[FIg )
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL 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 IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE
gg:lE:ECTS 70 T6 BRIDGE RAIL OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
. B WITH ITEM 445, "GALVANIZING."
(SEE BRIDGE RAIL SHEETS) DIRECTION OF TRAFFIC '

2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
25'- 0", OR 12'- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT

( OiE:‘ 9 9 9 H 3'- 1" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO

T =1 —— — — ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

PLAN VIEW 3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
=R 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 %"
T6 BRIDGE RAIL X 1- Yo" WITH %" NUTS (ASTM A563).
(SEE BRIDGE RAIL SHEETS FOR
CONNECTION AND POST DETAILS). END PAYMENT FOR T6 TRANSITION. 4, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
f "GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
NOTE: OF THE TRANSITION.
SEE GF (31) STANDARD SHEET FOR POST DIMENSIONS. —=—BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
25'- 0" METAL BEAM GUARD FENCE TRANSITION TO T6 BRIDGE RAIL (EA). NOTE: SEE GF (31) STANDARD SHEET.

6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
(512) 416-2678

7. POSTS SHALL NOT BE SET IN CONCRETE.
6’ -3" 6’ -3" 6’ -3" 30— 1 Yo 6 -3" 6’ -3"

8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
5 REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
! %" TO ¢ OF SPLICE A —= B—— C— D —— FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
| M M M M TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

& ( 7 =——=—7= *-Aﬁr:::ﬁ - e e 9. REFER TO STANDARD GF (31) & APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.

o

BRIDGE RAIL
POST

[
[
[
[
[
NOTE: [
POST CONNECTION MAY -
BE ON EITHER SIDE L
OF (Te) POST WEB

ELEVATION VIEW (8) 5" DIA. X 1 '/a" GUARDRAIL SPLICE BOLTS (FBBO2)
WITH %" GUARDRAIL NUTS (ASTM A563)
(SEE GENERAL NOTE 3)

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

%" BUTTON HEAD POST
BOLT WITH NUT & WASHER
(SEE GENERAL NOTE 3)

\ \ \ — — \
6" ‘ 6" ‘ 6" ‘ 6 ‘
i ‘ — | 1 | N |
28" 29" 30" 30 V2"
22" 23" R 24 _ 241/
- | ~ — | ~
- - 0 |- v | - ® B
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e o 8 |8 o 2|2 gy
- | | 212 - 2|2
S S : = - METAL BEAM GUARD FENCE
8 :71 ! ! 8 8 | | © 8 8 | | =° =,_.° d a | |
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? if’ o Z ‘ ‘ ik 2la | | n 2la | | oln E % ‘ ‘ TRANSITION
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w2 o <= Lo == L SNES C (Té)
= = = = | | o |
= | |
w1 v 5 Sle G
25 o F(31)T6-19
X | | L
Ll L L
e Lol L-1 FILE: gf311619. dgn DN: TXDOT [cks KM [ows VP [ck:CGL/AG
[=1"3 (©T1xpoT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
X
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL NOTES
J 8 8 8 8 8 B J 1. 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."

( PLAN VIEW \
(SINGLE) W-BEAM SHALL MATCH THE

GAUGE OF THE ADJACENT RUN OF MBGF. 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF [TEM 540, "METAL BEAM GUARD FENCE"

EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
25°- 0", OR 12°- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3°- 1" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
e ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
9'-4'," RAIL ELEMENT 31" SGT OR 31" MBGF
3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436) AND NOT
oo MORE THAN 1" BEYOND [T. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %" X 1- 'a"
9 -4 1y 25" -0" RALL (EA.) WITH %" NUTS (ASTM A563).

PAYMENT LIMITS

EXISTING RAIL - e 3'-1 " ) 6'-3" ) 6'-3" | 6'-3" | 30-1 Y 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH [TEM 445,
/[’HEIGHT 6'-3 i 31 % "GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
1 [

OF THE TRANSITION.

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

|
|
|
|
|
|
;
|
|
|
|
|
|
|

|
|
|
L
|
|
|
L
|
|
|
L
|
|
|
Uii’“’.?
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LRAIIRRY

[
[
[
[.
[
[

1'54ﬂ> 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.

i // X 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
\47 MAY BE FLARED AT A RATE OF 25:1 OR FLATTER.
BEGIN

8. APPLICATIONS I[N SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
FOR INSTALLATION GUIDANCE.

EXISTING SPLICE

[
[
[
REPLACE WITH [
NEW HARDWARE o
[
[
[

RAIL HEIGHT
ADJUSTMENT

9. POSTS SHALL NOT BE SET IN CONCRETE.

* (STEEL POST)
(WOOD POST)

a3
39"

10.  UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
L L REQUIREMENTS OF DMS-7210, “COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
/ L L POST 6 FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
EXISTING POST 1 POST 2 POST 3 POST 4 POST 5 TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
POST A= B—=— c = D= TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

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

2. RAIL HEIGHT ADJUSTMENT [S ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT

% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.
" TRANSITION TO 28" STEEL POST GUARDRAIL.

25 -0"
- 28 - 29" - 30" - 3"
Q= = = e
o v olwn o|wv [o3E72] = 5 = =
a O a|o oo a o o o o o
a a a o -
ala ! ! dla - dla ~ | | o ~ I I :: P
w|o -~ o w|o =~ [ w| o ot N w9 =~
- 3 o & 1 n|g gz Ak 8o
vz 8z 1| 2|2 g8 | 2|2 e 0 E g8 25° -0~ (NOM.) W-BEAM RAIL ELEMENT
S o gk | 5% gs sk gz
o ¥g RS Be ©|iv e 1 v Blg 9 -4 Yy
== . s N I .- Lo
o I #2 : : ;;.; L el [ HARDWARE LIST 1 — =
T ™M ‘ ‘ © e I °
L L L - QTY DESCRIPTION : - : -
SECTION A-A SECTION B-B SECTION C-C SECTION D-D ! 9'-4 2" W-BEAM RAIL ELEMENT 12GA. 9'-4 ', (NOM.) W-BEAM RAIL ELEMENT
1 | 25'-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
TOENAIL BLOCK WITH 16D GALV. NAIL 6 | 7'%" DIA X 6 -0" DOMED ROUND WOOD POSTS (TYP)
¢
&2 TO PREVENT Broci-out ROTATION\ ~8: 6 | 6" X 8" X 68" RECTANGULAR WOOD POSTS (TYP)
A POST AND BLOCK-OUT
N TYPES AVAILABLE 6 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
! 6 | 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
1 ~—
| - e FOR WOOD POST 6 | %" X 18" GUARDRAIL BOLTS WITH NUTS (FBBO4)
/\ L 6 | 5" ROUND WASHERS (ASTM F436) (FWC16q)
7~ ‘ 8" 5/ u " %G’ Design
FOR STEEL POST 6 | %" X 10" GUARDRAIL BOLTS WITH NUTS (FBBO3) Design
i Standard
24 | %" X 1- /4" GUARDRAIL SPLICE BOLTS WITH DOUBLE A 7exas Department of Transportation
6 -0" RECESSED NUTS (ASTM AS563) (FBBO1) METAL BEAM GUARD FENCE

DOMED ROUND WOOD

/POST (Tve) RAIL HEIGHT ADJUSTMENT

(28" TO 31")
7Y%" NOTE: HARDWARE SHALL MEET THE

DIA FOLLOWING REQUIREMENTS. TL = 3 MASH COMPL IANT
GUARDRAIL POST BOLTS (ASTM A307 GR.A) RA I L -AD\J (A) = ] 9

W6 X 8.5 OR W6 X 9.0
TYPICAL LENGTH 72"

:
F\
I
I
I
I
I
|
|
|
I
|
I

b~ GUARDRAIL ROUND WASHERS (ASTM F436) FILE: railadjol9 DN:TXDOT [cki KM [ow: VP [ck:CGL/AG
» GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) (© Tx00T: NOVEMBER 2019 CONT |sECT JoB HIGHWAY

) GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A) REVISIONS 6471 90 001 uS 59, ETC.

ROUTED WOOD BLOCK-ouT WoOD BLOCK TO WOOD BLOCK-OUT TO GUARDRAIL SPLICE NUTS (ASTM A563) DIST COUNTY SHEET NO.
TO STEEL POST RECTANGULAR WOOD POST DOMED ROUND WOOD POST HOU FORT BEND 43
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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
PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
GAUGE OF THE ADJACENT RUN OF MBGF. WITH ITEM 445, "GALVANIZING. "

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. 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 TO

= T — ( ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
PLAN VIEW THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER
e (ASTM F436) AND NOT MORE THAN 1" BEYOND [T. BUTTON HEAD "SPLICE" BOLTS
(ASTM A307) ARE %" X 1- /4" WITH %" NUTS (ASTM AS563).

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

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

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 25:1 OR FLATTER.
8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
R R - R A A FOR INSTALLATION GUIDANCE.
6'-3 6'-3 6'-3 31 %" 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 C— D— REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
Jn J A ~ ~ A o GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE
ms C— ) T CONSTRUCTION DIVISION, TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR
_— _— e ———— S —————————————— ———— PRODUCERS OF MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY
28" — 3 FURNISH COMPOSITE MATERIAL BLOCKS.

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

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

EXISTING SPLICE TRANSITION TO 28" STEEL POST GUARDRAIL.
REPLACE WITH

| | | | | |
| | | | | |
| | | | | |
NEW HARDWARE o Lo Lo
| | | | | |
| | | | | |
| | | | | |

[ [ [ |
[ [ [ |
[ [ [ |
[ [ [ |
[ [ [ |
[ [ [ |
[ [ [ |
L L L L L L L

/ HARDWARE LIST
EXISTING
POST QTy DESCRIPTION
POST 1 POST 2 POST 3 POST 4 POST 5
A B c D 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)
- o TYPES AVAILABLE
(8) %" DIA. X 1 '/4" GUARDRAIL SPLICE BOLTS 5 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
" " WITH 5% " NUTS (ASTM A563).
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. (SEE GENERAL NOTE 3). 5 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
FOR WOOD POST 5 | %" X 18" GUARDRAIL BOLTS AND NUTS (FBBO4)
5" BUTTON HEAD POST 5 | %" ROUND WASHERS (ASTM F436) (FWC16a)
BOLT WITH NUT & WASHER 5 | %" X 10" GUARDRAIL BOLTS AND NUTS (FBBO3)
(SEE GENERAL NOTE 3) FOR STEEL POST %
§ § § . 16 | %" X 1- /4" GUARDRAIL SPLICE BOLTS WITH DOUBLE
! ﬂv ! W 1 ﬂv ! ﬂ' RECESSED NUTS (ASTM A563) (FBBOI)
I I I I
6" ‘ 6" ‘ 6" ‘ 6" ‘
1 N N N NOTE: HARDWARE SHALL MEET THE
28" 29" 30" 30 Yo" FOLLOWING REQUIREMENTS.
~ 22" - 23" _ 24" _ 24 |/2|| -
215 815 85 815 COARDRALL ROND WASHERS (ST F436) ot Biidion
a0 a|o oo oa|o i Standard
e N L w L \i L = — GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) A 7exas pepartment of Transportation
ol w|a I wla i nlc GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A)
w | O | | w | O - w | O - w | O | |
kS cla o LS =la I =g Ele : : 518 g8 C GUARDRAIL SPLICE NUTS (ASTM A563) METAL BEAM GUARD FENCE
T o9 Lo o7 g § : : N 4 § o gl 2l a Lo RAIL HEIGHT ADJUSTMENT
o|© o | | o|® - o | - ol e 8 | | 1] 1]
K 58 ‘ ‘ K ﬁ 8 | | K ﬁ 8 : : K "Z’ S ‘ ‘ (28 TO 3] )
© Sle I ik b “ w8 @ Lo
22 2g 2F e TL-3 MASH COMPLIANT
- - H H H H | | - -
: |- o Nl I i~ olw I
oo mlo | | g™ ‘ ‘ I | m | | I ™ L RAIL-ADJ(B)-]g
e R L L - FILE: roflodibl? DNTXDOT [cki KM [ows VP [ckiCGL/AG
ég - @TxDOT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
- SECTION A-A SECTION B-B SECTION C-C SECTION D-D REvEstons 647190 | 001 us 59, ETC.
EE - - - - DIST COUNTY SHEET NO.
== HOU FORT BEND 44




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

$TIMES

DATE: $DATES
FILE: SFILES

- n f
5le 3 Check for horizontal Br iEdgde oRoil GENERAL NOTES
- learance protection e
o= = Front Slope ¢
“S_EE\. Break \ (See General Notes 4,5 & 6) / 1. For more detail: See GF(31), SGT( 131, GF(31)TR, and GF (31)TL2 stondard sheets.
I;S;H a a J // 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
N B R A_f i i R R AR RARRRA A———I are as shown in the plans.
9] . . . .
° f SGT (25:1 Straight Taper) | 25" MBGF | MBoF Tronsition 3. Use average daily traffic (ADT) for the current year to determine MBGF
3 T length of need in accordance with the Roadway Design Manual unless otherwise
2 (See note 1) (See note 10) (See note 9) specified. Where significant traffic volume growth is anticipated on low
volume (0-750 ADT) highways, use length determinagtions for the higher volume
MBGF length of need (L) category.
]
Pa)
|4 SGT plus 25° MBGF plus MBGF Transition is 4., MBGF may not be required to shield departure end of bridge unless other
9 the minimum length of need (L) required. . obstacles within the horizontal clearance |imits or opposing traffic indicate
§ - Besg-rlrn °,r" rend a MBGF consideration.
MBGF length of need (L) uerure .
N 5. Downstream anchor terminals (DAT) are only for downstream end anchorage use,
outside the horizontal clearance aorea of opposing traffic.
L
5 — . . . .
. . P . MBGF Tronsition 6. Direct connection of MBGF to concrete rails are only for downstream rail
= SGT (25:1 Sfroignt Toper) I MBGF (6 - 3° Spacing) (See Note 10) N— connections outside the horizontal clearance area of opposing traffic.
f:j, | (See note 1) | | (See note 9) (This requires a minimum of three standard |ine posts plus the DAT terminal,
See Detail A)
(2] T
- H 8 B g g 8 g 8 8 8 8 ) ) ) 8 g 8 8 g 888888 —
T— D B ] J R . “ “
— g b L \\} 7. The crown shall be widened to accommodate MBGF. Typically the "front slope
+lo3 \ Front Slope break should be 2'- 0" from the back of the MBGF post. This applies to new
sloo Break construction on new alignment or where existing roadway cross section is
L= TWO LANE (RURAL) HIGHWAYS End of to be widened to increase roadway width. This does not apply to rehab-
o g;\, Note: Bridge Rail ilitation work where existing roadway crown width is to be retained
- SGT rail taper may be decreased or (See Typical Cross Section at MBGF).
eliminated. (See SGT standard sheets)
8. For restrictive bridge widths: The MBGF should be properly transitioned
from the existing bridge rail to the adjoining MBGF (See MBGF Transition
End of Front S o= Standards). Metal beam guard fence at these bridge location(s) shall be
Bridge Rail rog kope b flared at the rate of 25:1 or flatter, and be of the length necessary to
rea b Y locate the terminal end ot the 2 ft."maximum" offset from the shoulder edge
\ o|>w in the approach direction.
\\ ] I E— ] 9. Tronsition length t ing will i the transition t
q ] il . Transition length and post spacing wi vary depending on the tronsition type.
—AfRARA B A A R i i i i i i i i i i 8 8 ! T T Transition type will be shown elsewhere in the plans.
el @
MBGF Transition N MBGF (6'- 3" Spacing) (See Note 10) | SGT (25:1 Straight Taper) g 10. A minimum 25° length of MBGF will be required.
(See note 9) l I (See note 1) (%
MBGF length of need (L) - | MBGF Trans (Non-Sym) payment
™~ - |
Pa)
(Two or more l|anes 2 Non-Symmetrical
Begin or end in each direction) 3 | Transition Rail |
structure - o ¥ 1
e 2 /\ | ‘21_6|/4|| 2,_ Gu
\ |
| 7V,
DAT T 4+ =|= 4
* Terminal 3 ) | d: ]
[ ' ! e . = 2'- 0" Typ. == =
| |9:_4 A ¥ See GF (31)DAT for minimum MBGF required. 3 °T-5 s
£ 2 T = |
'—l—l ) 8 B [——:3 . Front slope (see note See GF(31) stondard L
- \ break p for post types.
a N N
Check for horizontal Downstream Bridge Front Slope ! I
clearance protection End (See Detail A) Break MULTILANE UNDIVIDED (RURAL) HIGHWAYS o I
(See General Notes 4,5 & 6) A~ _
I I Edge of shoulder Direction of Traffic
7 or widened crown.
'5 aw) é N(A)'re:
n--= Il rail |ement hal |
2% Front Slope End of TYPICAL CROSS SECTION be lapped in the direction
o|> o /_ Break Bridge Rail / AT MBGF of adjacent traffic.
[ —— A [ B q \\ //
oL I R f A ! A A A A f fi ! A A fi A A f A f A A AAA[A — DETAIL A
-0 '
g . . . an . MBGF Transition _—
8% SGT (25:1 Straight Taper) ! MBGF (6'- 3" Spacing) (See Note 10) /, ! Showing Downstreom Roi| Attachment
] (See note 1) (See note 9)
oL
> v
MBGF length of need (L) ‘/,

— N Design
§ - Begin or end ; Division
% ONE WAY TRAFFIC esg'l'lruco'l'uree l Texas Department of Transportation Standard
3 (Any number of Ianes)

x - MBGF length of need (L) 1/’
- BRIDGE END DETAILS
- r
90° T (25:1 Straight T ) F (6'- 3" ing) MBGF Transition
83 P07 E5il Sirolan Toper . MBGF (67- 3" Spocing) (See Note 100 4 (METAL BEAM GUARD FENCE
52 l | | (See note 9) APPLICATIONS TO RIGID RAILS)
v ! . . 7 T 0 ] ] ] ] ] ] ] ] 8 8 8 B8 8 8BgBB8 —
NS
npe N BED-14
8 .“C’s ONE WAY TRAFFIC End of
« |5« Front Slope Bridge Rail FILE: bedl4.dgn DN: TXDOT ‘CK:AM ‘DW: BD/VP  |ck:COL
o= Break ©T><DOT: December 2011 CONT | SECT JoB HIGHWAY
ey 150 wpril sorn ) 101ONS 6471 90 001 uUsS 59, ETC.
SEE (MENO 0414) DIST COUNTY SHEET NO.
HOU FORT BEND 45
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ELEVATION

Reinforced Concrete
Pavement Mow Strip

Approved Post

(See note 3)

TRAFFIC

36"
usual

g/

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

Leaveout

/N [Approved Post

(See Note 3)

‘ 2-Sack Grout

Reinforced Concrete

See CCCG ¥ :
Standard for Pavement Mow Strip
Curb Types NN i 4" Usual
| |
| 7" 15"
| | Min Usual
| * Slope to Drain
Shown at Curbed Location
/O /—Approved Post
[ [(See Note 3)
|
|
Edge of 3" 2-Sack Grout
Pavement
Reinforced Concrete
Pavement Mow Strip

|

[

PLAN W-Beam
(\
|
|
See CCCG
Standard for
Curb Types \~/—|

Edge of
Pavement

Approved Post
(See Note 3)

2-Sack Grout

Reinforced Concrete
* Pavement Mow Strip

T ". S , 4" Usual
L 15"
| I Min Usual

* Slope to Drain

CURB OPTION (2)

Curb Shown on Top of Mow Strip

Fill leaveout with
2-Sack grout
(See General Note 5)

Reinforced Concrete
Pavement Mow Strip

15"
£
=)

See CCCG
Standard for
Curb Types

GENERAL NOTES

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

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

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

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

5. Fill the leave outs with no more than a 2-sack grout mixture and
place in accordance with Section 421.2.7, "Mortar and Grout."
Payment for furnishing and placing the grout mixture is subsidiary
to the Item 432,"RIPRAP."

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

(See Note 3)

/O [Approved Post

2-Sack Grout

Reinforced Concrete
Pavement Mow Strip

4" Usual

7 15"
Min Usual

| I
| * Slope to Drain

CURB OPTION (3)

Houston District

IE" Texas Department of Transportation

‘ -_—
= = [
I [ " &~ B
3 QA s - ¥
_‘g | | Min Usual
N | | * Slope to Drain
| |
o ,, MOW STRIP
| |
| | x \ Ed f
[ \W-Beam Pa\g/chw’ent MS
SECTION A-A MOW STRIP DETAIL e STOESDGN R I I
Typical Reinforced Concrete Pavement ©roor 201 CONT | SECT } J0B } HIGHWAY
N " W .. REVISIONS 6471 90 001 US 59, ETC.
g/ilg.vvmsi:ilrmvrgr;e1a%e§3§ ore oanoEespECS DIST COUNTY SHEET NO.
HOU FORT BEND 46
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NOTE: STEEL I-BEAM POST W6 X 8.5 (6°-0") PN:533G 7 " .
STANDARD WOOD BLOCKOUTS (6"X8"X14") PN:4076B 7" X 10" HGR BOLT PN:35006

AT (POSTS 2 THRU 8)\

= ‘ ‘ ‘ ‘ _— ‘ ‘ +5L — — — _—F ¢
POST (8) POST (7) POST (6) POST (5) POST (4) POST (3)

PLAN VIEW
—~—— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50°-9 ;") EE—— BEGIN LENGTH OF NEEDJ ANCHOR RAIL TO - POST (2) DETAIL

LINE AT THE BACK OF POST #2 THRU #8 GENERAL NOTES
%" HGR NUT PN:3340G —L FROM THE CENTERLINE OF POST(1) & POST(O!—‘ 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.

ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE STRUT\PN 15204A 16"
. B g i PN: 152026 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
: : : : X Sof+Stop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN: 6202378
3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
DO NOT BOLT SEE POST (1) POST (0) FRONT FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.
TRAFEIC FLOW OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

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

5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN _ACCORDANCE WITH
[TEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

|
\
‘ 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,

50° -9 '/2" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)

3 -1 Y 6°-3" 6 -3"

END PAYMENT FOR SGT 6%

ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD)
SEE SoftStop MANUAL FOR COMPLETE DETAILS

BEGIN
STANDARD
MBGF

MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

MIDDLE SLOT CUTOUT — u1s1pE SLoTS cuwm/ | 7. IF SOLID ROCK_IS ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION MANUAL
D1 %" X 6710 Vam UG 0m R g SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW

(3)
25’ -0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA) PNi 152156 | T NOTEDD) 8. POSTS SHALL NOT BE SET IN CONCRETE.
‘
31 Yyt (o) ‘ —-B —A .. ] | 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE

‘ 6 -3" 6 -3 | 6 -3" 6'-3" | 6'-3" | 6 -3 | ANCHOR GRADE LINE OR WITH AN UPWARD TILT.
| ‘ ™ PADDLE

ol o]o o]
lo| 0|0 |o|

|
‘ PN: 15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.

SEE NOTE:C S | END OF

TIT - ANCHOR RA[L 1. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM

Rt

P EE | PN: 152156 BE CURVED.
I POST 32" 3" 3 DO NOT BOLT : 12, A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
HEIGHT RAIL 25'-0" {—RAIL 25'-0" ANCHOR RAIL TO SEE SEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN:61G PN: 152156 POST (2) DETAIL

NOTEl ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

E
]
]
]

|
==
©

$

<]

&
0
é
[

o oo

o oo

HE?(I;IGT . . HE?};L}T %"DIA./ N\ B p1a. NOTE3A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
(8) %"x 1- Y ®) %ox - v YIELDING YIELDING | VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE.

o 3600 pos PN: 33606 HOLES HOLES NOTE:B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)

%" HEX NUTS (TYP 1-8) . s . ,{BN, et SEE PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)

PN: 33406 K s C . ’ C C C " DETAIL 6 -1%" NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST (4)AND LINE POST(5)
POST (8) POST(T) POST (6) POST (5) POST (4) POST(3) _POST(2) POST (1) GUARDRAIL PANEL 25°-0" PN:61G

-0" (SYTP) 4'-9 Yo" SYTP ANCHOR RAIL 25'-0" PN:15215G
HARDWARE FOR POST(2) THRU POST (8) ELEVATION VIEW PN 150006 PN: 152036 LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.

(1) %"x 10" HGR BOLT PN: 35006 - —A
(1) %" HOR HEX NUT PN: 33400 ) ) ANGLE STRUT S PART | QTY MAIN SYSTEM COMPONENTS
NOTE: [DO NOT BOLT] ANCHOR RAIL PANEL TO POST(2) hentin soLy” yPN: 152026 posTi) 6202378 PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
‘ ALTERNATE BLOCKOUT ‘ PN 33916 PN: 15205A 15208A SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
SEE GENERAL NOTE: 6 (2) %" WASHERS 152156 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
| 6" x 8" x 14 8 ERS =~ (ay () %" x 1- Yo" HEX ANCHOR PLATE WASHER 616 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25°- 0"
PN 43726 Nl %

| anx T Ver X 147 BLOCKOUT HD BOLT-GR-5 p : - 5 %

| BlockouT [ — ocko e HEX NUT DA ANCHOR KEEPER Yo" THICK PN:15206G 15205A POST =0 - ANCHOR POST (6~ 5 ")
COMPOSITE PN: 4076B PN 33406 (2) Y " — PLATE (24 GA) 1" ROUND WASHER 152036 POST #1 - (SYTP) (4'- 9 %p")

‘ ‘ F463 PN:4902G 150006 POST #2 - (SYTP) (6'- 0")

PN:6777B (]
5336 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")

NOTE: ROUND WASHERS PN2 152076
| DO NOT BOLT pETAIL 1] PN: 32406 " .

e (2) %" x 22" HEX _ — y ALTERN(;‘TTE 40768 BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")

N BLOCKou 67778 BLOCKOUT - COMPOSITE (4" x 7 5" x 14

ANCHOR RAIL T0 C oy gn .
e &6;/ /POST(Z) gLOéKgUTXW(I)gD SHOWN AT POST (1) L] HD BOLT GR-5
W-BEAM RAIL 6" x 8" x 147 NEAR GROUND — . SEE
SN /7 BLOCKOUT WOOD - W-BEAM RAIL\ pETAIL 2] PN= 1052856 ' GENERAL NOTE:6| 15204A ANCHOR PADDLE
e \ 152076 ANCHOR KEEPER PLATE (24 GA)

257 -0"

152066 ANCHOR PLATE WASHER ( '»" THICK )
152016 ANCHOR POST ANGLE (10" LONG)
152026 ANGLE STRUT

P NUT PN:3908C SHALL HARDWARE

(2) %" HEX NUT— | BE SECURELY TIGHTENED -
A563 GR.DH | AFTER FINAL ASSEMBLY, 49026 1" ROUND WASHER F436
PN: 3245G BUT NOT DEFORMING THE 3908G 1" HEAVY HEX NUT A563 GR.DH
Ya" x 2 '/2" HEX BOLT A325

| KEEPER PLATE. 37176
- 37016 ¥ " ROUND WASHER F436
Fnor:: 37046 ¥a" HEAVY HEX NUT A563 GR.DH
\ 33606 %" x 1 '/a" W-BEAM RAIL SPLICE BOLTS HGR
N o T 33406 %" W-BEAM RAIL SPLICE NUTS HGR

%" D1A. . . o 35006 x 10" HGR POST BOLT A307

YIELDING (2) ¥a" x 2 /7" HEX BOLT | .o 33916 %" x 1 Ya" HEX HD BOLT A325
20" 20" POST (2) HOLES (TYP) PN:3717G

LINE POST 44896 5%" x 9" HEX HD BOLT A325
%" WASHER F436

|
|
(3, 4, 5, ‘ (4) ¥;" FLAT WASHER 43726
‘ % " x 2 Y>" HEX HD BOLT GR-5
\
|

%" HGR NUT
PN: 33406
RN

2]
\ %" X 10"
HGR POST BOLT %" X 10" SHOWN AT POST (1)

; %" X 10"

H 8 "

PN: 35006 || _Il-HGR POST BOLT VL‘ﬁHGR POST BOLT (2) % " ROUND WASHER
: PN: 35006 R PN: 35006 (WIDE) PN: 3240G

N-5" HGR NUT 3" HGR NUT

POST 32" PN:3340G6  posT 32" PN: 3340G ANCHOR PADDLE

" HEIGHT " HEIGHT “ .
~ %DIANETER YIELDING HOLES S b 30 RALL PN: 15204A

LOCATED IN FLANGES 7—‘7 ‘
W-BEAM FLATTENED
/ / (4 PLIES)

: POST 17"- 5"
\ : (HOLES APROXIMATELY CENTERED Lo \ o \ HE IGHT ‘ ANGLE STRUT
FINISHED AT FINISHED GRADE) FINISHED FINISHED ‘ PN: 15202G

GRADE GRADE GRADE

=[N[=|= =N === = ===

N
—|uwlo|—|Nn|a|=|=|Nwo|N| SN ==
X

4'- 9 Yp"

6, 7% 8) (TYP) PN:3701G 1052856
% " x 1 2" HEX HD BOLT GR-5

%6 " ROUND WASHER (WIDE)
% " HEX NUT A563 GR.DH
HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B

POST (1) (2) ¥a" HEX NUT 1052866

. 6°- 1 3" POST
(TYP) PN:3704G DEPTH 32406

32456

ISOMETRIC VIEW SECTION VIEW B-B SECTION VIEW A-A (2) ANCHOR 58528
POST(1 & 2) POST ANGLE

6'-0" (W6 X 8.5) 6'-0" (W6 X 8.5) l PN: 152016 ® Desi,
W6 X 8.5 I-BEAM POST SHOWING I-BEAM POST PN: 533G (SYTP) [-BEAM POST PN:15000G FRONT VIEVI POST (1) ; esign

Division
STANDARD WOOD BLOCKOUT NOTE: |[DO NOT BOLT|ANCHOR RAIL PANEL TO POST(2) 4°-9 14" (N6 X 8.5) lTexas Department of Transportation Standard

NOTE: |[NO BLOCKOUT | INSTALLED AT POST (1) (SYTP) I-BEAM POST PN:15203G B B —

NOTE: [NO BLOCKOUT |INSTALLED AT POST (1) DETAIL @ TR I NI TY H I GHWAY
5'- 0" 50° APPROACH GRADING AT POST(0)

STANDARD ”“”s“wigi‘ 6'-5 %" 6 x 15) SOFTSTOP END TERMINAL

[-BEAM POST PN:15205A
MBGF

MASH - TL-3
S Pf?j o —

7 e o o i PSR GunTe SGT(10S)31-16

2 -0"  MAX.

NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)  RA[L OFFSET SEEFO%R%%%TTIgziEM%bYID'\f&'éléA'— FILE: 5QT1083116 ons TXDOT  [eki kM Jows VP Joxs MB/VP

$DATES
SFILES

NOTE: ©7TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY

THIS STANDARD [S A BASIC REPRESENTATION OF THE REVISIONS, 6471 90 001 uUs 59, ETC.

f+St TERI A T T T T
APPROACH GRADING AT GUARDRAIL END TREATMENTS REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. . oo i e,

DATE:
FILE:
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

STANDARD 31 WBGF INNER IsTII-:DMII-:@gLIDI-:R NOTE: TS FACING REFERENCE LINE USED TO INSTALL [POST 1] OFFSET DISTANCE MEASURED GENERAL NOTES
RECESSED HEX NU LINE POST(9) THRU POST (2) 5w
(ISS) PANEL FOR RAIL 3— FIELD-SIDE TRAFFI1C-SIDE SEE DETA[L(C) 7-%" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
‘ (RAIL 3) \ GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
{ | %ﬂ % % \ 4 % s Y (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
[« [ o I I [« o [ o5 1 T B EEEe . FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE;C MAX-TSENSION
INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
\ ! POST 9 POST 8 ! POST 7 POST 6 \ POST 5 POST 4 / ! POST '3 posT'2 ! c ABLIETE/:ASBLY
} | | | | . APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
RAIL 4 RAIL 3 RAIL 2 RAIL 1 ITEM@ FRONT FACE OF THE DEVICE PER MANUFACTURE’S RECOMMENDATIONS. OBJECT
‘ NOTES PLAN VIEW GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED [N TEXAS MUTCD.
: - CABLES TA ARD F RECES [NO BLOCKOUT|
1. ITEM (2) COMPOSITE BLOCKOUTS INSTALLED AT ITEM(5) MBGF INE,EXL',QU% oﬁ TEQEEICEEDEED 2‘\? ?';,gg'}oﬂ 4. FOR POST (LEAVE-OUT) [NSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
| LINE POST(9) THRU LINE POST(2). (TTsRsﬁFFkaNE?_I?:%RSIR&DIERz RAIL 2\ ROADWAY MO STRIP STANDARD-
F
| 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). / AN el 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE ® ® e IRAFFIC FLOW UNLESS OTHERWISE STATED.
| OF RAIL 2 WITH THE PANEL ARROWS
POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
‘ 1TEM 25 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
Ax-T A MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
\ DO NOT BOLT MSEE ‘;—)NESTIX'[‘L“(';)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
[~ END PAYMENT (SGT) BY EACH RAIL TO POST 6 |~——BEGIN LENGTH OF NEED 8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
TALLAT TH 55°- 5"
\ INSTALLATION LENGTH 55'- 9. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER’'S INSTALLATION
8 Y " MANUAL FOR INSTALLATION GUIDANCE.
\ o , 10. POSTS SHALL NOT BE SET IN CONCRETE.
‘ | 6’ -3" | 6 -3" | 6 -3" 6 - %" | 6 -3" | 6 -3" 6 -3" 37 /2 5'-3 %
4 11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
| RarL ARROWS RAIL HEAD A — DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST,
| HEIGHT o A o _ o oy HEIGHT __HEIGHT | 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
o%o\ T f] 71 }OEQ\ 71 F B £ {’Z T i g Sm: DETAIL OF GUARDRAIL.
- 2l | L o <l | [ SN ¥ I £ ! ool £ : 6 s (B
‘ | 37 ( ITEM (3 RAIL 4 H ITEM (3 RAIL 3 ( Dol [TEM (3 RAILL 2 ( ( ITEM (3 RAIL 1 H o E 32,0 [13. w-'”/; [_)I_Els(lANsEl:ALI_I%l‘B.MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
l D o r Aﬁ:,, 14, THE SYSTEM [S SHOWN WITH 12°-6" MBGF PANELS, 25°-0" MBGF PANELS
\ L . L L L J L \ L L ARE ALSO ALLOWED.
FINISHED i e i i i CABLES : FINISHED L 1TEM
GRADE GRADE CABL 15. A MINIMUM OF 12'-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
ASSEMBLY OF THE MAX-TENSION SYSTEM.
ITEM ” 68"
GROUNDSTRUT H
bosT o bosT 8 bosT 17 posT 6 POST 5 POST 4 POST 2 POST 1 ITEM#| PART NUMBER DESCRIPTION aTY
| ITEM ” 1 [BSI-1610060-00 | SOIL ANCHOR - GALVANIZED 1
(8) X-LITE LINE POST - [TEM (1) | veshe I 2 |BSI-1610061-00 | GROUND STRUT - GALVANIZED 1
I 3 |BSI-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO BLOCKOUT
GTASLSVAmAINZEELD GRASLSVAPF‘:-IAZTEED ———— AT (POST 1) SOIL 4 BS1-1610063-00 | W6x9 I1-BEAM POST &FT.-GALVANIZED 1
o S ANCHOR POST 5 |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER 1
‘ ITEM() 6 |BSI1-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7  |BS1-1610066-00 | TOOTH - GEOMET 1
e e rOne POINTING CABLE A— 8 |BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER 1
TOWARDS THE MAX-HEAD FRIHCETAIé)NurfILTATE = NOTE: 9 |B061058 CABLE FRICTION PLATE - HEAD UNIT 1
HEA| POST . - - - -
: weici iTew e A EESsED Hex 1t Tooi-1o12000-00 | S-LITE LINE SOST-CALVANIZED. :
TSS PANEL AND RSS PLATE N NUTS ON TRAFFIC SIDE. BSI1-1012078-00
ITEM 249) 12 |B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
DETAIL (D) LTEM .
ITEM @\ 13 |BSI-4004386 12'-6" W-BEAM GUARD FENCE PANELS 12GA. 4
32-Ya" @%\@ 14 |BSI1-1102027-00 | X-LITE SQUARE WASHER 1
15 |BSI-2001886 %" X 7" THREAD BOLT HH (GR.5)GEOMET 1
16 |BS1-2001885 %" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET | 4
X ITEM - 17 |4001115 %" X 1 /4" GUARD FENCE BOLTS (GR.2)MGAL | 48
| | ”g‘RIASE;*EED 5 SCREWS 18 |2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
: EACH SIDE 19 |2001636 %" WASHER F436 STRUCTURAL MGAL 2
7 %" 20 |4001116 5%" RECESSED GUARD FENCE NUT (GR.2)MGAL 59
NOTE: 21 |BS1-2001888 5" X 2" ALL THREAD BOLT (GR.5)GEOMET 1
USE THE MASH APPROVED 2 Ve \ \
X-TENSION CABLE ASSEMBLY. UPPER CABLE 68-Vy " 22 |BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
Lo (BACK SIDE) [TEM N Ve "
ANCHOR POST ; 23 |BSI-2001887 /o X ¥a" SCREW SD HH 4105S 7
I e— B:D DEPTH N \ SHIBPRPAECDKEFLAT 24 |4002051 GUARDRAIL WASHER RECT AASHTO FWRO3 1
( 1 ITEM (1)) % LTEM % —| 25 [SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
LINE POSTS — .
ITEM(D/‘ | 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD * % 26 4002337 87 W-BEAM TIMBER-BLOCKOUT, PDBOIB 8
= LOWER CABLE ANCHOR U (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAILT) 27 |BSI-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA, | 2
_ TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN 28 MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
(TRAFFIC SIDE) AS LINE POSTS.) DETAIL (A)
DETAIL ¢B) . ACCORDANCE WITH TEXAS MUTCD.
SOIL ANCHOR, POST 1 -
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR %’ Design
OR CONTRACTOR. . Division
SECTION VIEW A-A I Texas Department of Transportation Standard
% % ALTERNATIVE L[TEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
5°-0" 50° APPROACH GRADING ITEM(27) 25'GUARD FENCE PANELS
sepROX 510" | | MAX-TENSION END TERMINAL
STANDARD r
= MBGF |
; MASH - TL-3
L : 9 g : ; } i = | 1 W 2 0" TRAFF IC FLOW
] EDGE OF PAVEMENT /' I 2 0" WAX. APPROACH GRADING ? SGT(11S)31-18
(1V: 10H OR FLATTER)
2 NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET  ¢pp PR‘{)DU%T 255,_:'{,,3” MANUAL
3= FOR ADDITIONAL GUIDANCE. FILE: sqtl1s3118.dgn DN TXDOT | cke KM | ows TxDOT | cks CL
au NOTE: © TxDOT: FEBRUARY 2018 CONT |SECT JOB HIGHWAY
@ o THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6471 90| 001 | US 59, ETC.
g NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT APPROACH GRADING AT GUARDRAIL END TREATMENTS MAX-TENSION END TERMINAL, [T 1S NOT INTENDED TO
::I. USED FOR ALL TANGENT TYPE END TREATMENTS. REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. DIST COUNTY SHEET NO.
ar HOU FORT BEND 48




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL NOTES

0 -0 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435. 3616 OLD HOWARD COUNTY AIRPORT,
| 5 10V, BIG SPRING, TX 79720
-1
z 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
‘ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).
STANDARD
31" MBGF | 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE
== POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
\ ‘ - ‘ - ‘ - ‘ - ‘ - ‘ TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
\ ‘ 6'-3 ‘ 6'-3 : 6'-3 ‘ 6'-3 : 6 -3 6 -3"
| | 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
L | | | I I I I T STRIP STANDARD.
Lol \ *—° CR— L=l L 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
] | \@ \@ \® / "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
| W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEignﬁgﬁﬁﬁgﬁAD <:>4// 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WLTH COMPOSITE BLOCKOUTS.
PLAI
RAIL SECTION RAIL SECTION PLAN VIEW RA G ST ON END SECLION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
‘ 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
% NOTES: MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS
| : BEGIN LENGTH OF NEED
1. ITEM@COMPOSITE BLOCKOUTS INSTALLED 8. IF SOLID ROCK [S ENCOUNTERED I[N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
| AT LINE POST (8) THRU LINE POST (3) TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| 2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.
10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
[=——END PAYMENT FOR MSKT INSTALLATION 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
\ A B 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
‘ EnE— OBJECT ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
POST 8 [@ POST 7 POST 6 f@ POST 5 POST 4 /r® post '3 — MARKER INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
| A |
—H = H H —= = = — i gt : Lam @ 0 13. THE SYSTEM IS SHOWN WITH TWO 12°-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
e B o e = e e = ar e 3 ERgO 2 8 ' ALLOWED IN THEIR PLACE.
\ MM \ '] '] Il [l Il [] 14. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
<:>4// TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE
L : ‘ USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.
! I \FINISHED ! ! ! \FINISHED ! -/ ! i \® i "\@ TTEM
| | | | | | - : ITEM | OTY MAIN SYSTEM COMPONENTS
| ‘ N GRADE | | | GRADE | 9 | m B STRUT | NUMBERS
| | 3 -4 N | | | | I | I | I | A N L SEE POST 1 A 1 MSKT IMPACT HEAD MS3000
¥ y \‘\\\ » ¥ » ¥ DEPTH || DEPTH || | CONNECTION B 1 W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
B g B -(» B X B X 60" 6-0" DETAIL c 1 | POST 1 - TOP (6" X 6" X Y/g" TUBE) MTPHP1A
POST 3-81 N . POST D 1 POST 1 - BOTTOM (6° W6X15) MTPHP1B
N SOIL PLATE ON E 1 POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH DOWNSTREAM SIDE
ELEVATION VIEW H i F | 1 | POST 2 - ASSEMBLY BOTTOM (6° W6X3)  |HP2B
H ! ‘\\4<:> G 1 | BEARING PLATE E750
B - B LI H 1 CABLE ANCHOR BOX S760
POST 2 POST 1 J 1 | BCT CABLE ANCHOR ASSEMBLY ET70
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K 1| GROUND STRUT M5785
L 6 | W6x9 OR W6x8.5 STEEL POST P621
SEE NOTES: % —| M 6 | COMPOSITE BLOCKOUTS CBSP-14
()ﬁ\\ N 1 W-BEAM MGS RAIL SECTION (9°-4'5") 612025
N 0 2 | W-BEAM MGS RAIL SECTION (12'-6") G1203A
T P 6 | woOD BLOCKOUT 6" X 8" X 14" P675
ALTERNATIVE ITEMS NOT SHOWN.
Yo" X 1 Yo" A325 BOLT TEM(P) 8" WOOD-BLOCKOUT x % Q 1 W-BEAM MGS RAIL SECTION (25°-0") 61209
WITH CAPTIVE WASHER d * LacKkou SMALL HARDWARE
% % ITEM(Q) 25'GUARD FENCE PANEL - -
a 2 | %" x 1" HEX BOLT (GRD 5) B5160104A
g CL) b | 4 | %" WASHER w0516
2" STRUCTURAL NUT 3 c 2 %6 " HEX NUT NO516
®\ WITH STRUCTURAL WASHER (h, ] d 25 %" Diao. x 1'/a" SPLICE BOLT (POST 2) B580122
e 2 %" Dia. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" WASHER W050
9 33 %" Dia. H.G.R NUT NO50
(0,1 ' } ] < h 1 %" Dia. x 8 /2" HEX BOLT (GRD A449) B340854A
j 1 ¥a" Dio. HEX NUT NO30
. . 2" STRUCTURAL NUT FINISHED i
/o X1 /a7 A325 BOLT WITH STRUCTURAL WASHER [ GRADE e, @7,9 k| 2 | | ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER I | ANCHOR CABLE WASHER
POST 2 IMPACT HEAD POST 1 2 L w100
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL m_| 8 | V' x 1Ya" A325 BOLT WITH CAPTIVE WASHER | SB12A
SECTION B-B n 8 2" STRUCTURAL NUTS NO12A
ANCHOR BRACKET o 8 1Y%" 0.D. x %" I.D. STRUCTURAL WASHERS |WO012A
ANCHOR BRACKET p 1 BEARING PLATE RETAINER TIE CT-100ST
qQ 6 | %" x 10" H.G.R. BOLT B581002
r 1 OBJECT MARKER 18" X 18" E3151
= Design
5 -0" 50’ APPROACH GRADING ) Division
APPROX 5‘-10" | I Texas Department of Transportation Standard

STANDARD 1

-
L g 5 g ; ; : __ mi SINGLE GUARDRAIL TERMINAL

t2' -0"  MAX. APPROACH GRADING ﬁ MSKT-MASH-TL-3

RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHOWN) (25: 1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE.
88 SGT(12S)31-18
= FILE: sgt12s3118.dgn DN:TxDOT |CK:KM ‘ ow:VP ‘CK:CL
Su APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT [sECT JoB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD [S A BASIC REPRESENTATION OF THE REVISIONS 6471| 90 001 uUsS 59, ETC.
) USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE DIST COUNT SHEET NO
:::I- THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. M .
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

50’ -0" GENERAL NOTES
% NOTE: GUARDRAIL PANELS 2 & 3 (ITEM C) MAY BE SUBSTITUTED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF
LENG%”DO?FNEED WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) THE SYSTEM, CONTACT: SPIG INDUSTRY, INC. AT 1(267) 644-9510.
’ ’
PANEL 1 25" -0" PANEL 4
2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER’S;
e PANEL 2 AL MODIF D SGET END TERMINAL, ~PRODUCT DESCRIPTION ASSEMBLY MANUAL. '
Cilw Slw 2 - ‘ - - ‘ e - 3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
=312 312 6'-3 6'-3 6'-3 6'-3 6'-3 6'-3 TO THE FACE PLATE OF THE DEVICE PER_MANUFACTURER’S RECOMMENDATIONS.
‘ ‘ POST 2 POST 1 TRE ORJECTEMARKER SHALL T CORFORM T6 THE STANDARDS REQUIREDCIN TERAS' MUTCD.
% % /—.GR PANEL % % /—©GR PANEL % /—©GR PANEL ﬁFIE'—Bgé?E;ACE % g" L 4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
M M N M M M P } — ¥ '
: ‘ : A\ : : : / : ‘ 5. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
\ Lia R
e e s oo MOW STRIP STANDARD.
® PLAN VIEW BEGIN POST 3 ®’
% % NOTE: LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
COMPOSITE BLOCKOUTS (ITEM F) MAY BE (B)GR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
SUBSTITUTED WITH (ITEM G) WOOD BLOCKOUTS. ,
NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN .
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 7. POSTS SHALL NOT BE SET IN CONCRETE.
NOTE:  TRAFFIC-SIDE VIEW DO NOT BOLT| 8. LF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
POST OFFSET DISTANCE MODIFIED THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
————|BEGIN STANDARD 31 MBGF POST 3 TO POST 2 = 8" (PANEL 4)
TRAFFIC FLOW POST 3 TO POST 1 = 6 |GRABBER T0 WoOD POST| 9- HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: HARDWARE ITEM 445, "GALVANIZING*. FITTINGS SHALL BE SUBSIDIARY TO THE BID ITE
(3?15'7 ..SP)'(‘IICFT/".'.A%%WAE%ETS IIS?EESLTJLI\SRRQELT%iH?ESFng GRABBER TEETH LOCKED ONTO FRONT 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
YIELDING POST HARDWARE 8 4 OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
5y n " WITH %" GR HEX NUTS WOOD MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
(1) %"x 10" GR BOLT NO BOLTS IN BREAKAWAY
WITH %" GR HEX NUT c, f C ) REAR TWO HOLES POST T1. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.
@IMPACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
‘ b, f b, - HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
= " N— A = e :: ©RF 1D 1TEM|QTY MAIN SYSTEM COMPONENTS 1TEM 3
v — v - ! - ! CHIP
— - - : - : " A 1 SGET IMPACT HEAD SIHIA
YIELDING Poit RAIL B | 1 | MODIFIED GUARDRAIL PANEL 12°-6"  12CA | 126SPZGP
VAL
Eoot | WEQRN RALL %" X 3" GR5 LAG SCREWS B2 | 1 | MODIFIED GUARDRAIL PANEL 9'-4 /5" 12GA GP94
o L. i L. L .. C | 2 | STANDARD GUARDRAIL PANEL 12 -6 12GA GP126
| | \ | %-{ D | 1 | STANDARD GUARDRAIL PANEL 25'-0" 12GA GP25
| Yp " . | | | FINISHED | E | 7 | MODIFIED YIELDING I-BEAM POST W6x8.5 YPEMOD
I 2 I " I I I [ \ I - XO8.
| MIELDING | 40T | | X ORADE X ALTERNA”VEL”EMS F | 6 | COMPOSITE BLOCKOUT 6" X 8" X 14" cBOB
,, TOLES AT4l H DEPTH X X N N N » NOTE: %%-{ G | 6 | WOOD BLOCKOUT 6" X 8" X 14" WBO8
| (TYP 8-2) ‘ ‘ ‘ | X Y SEE PLAN VIEW H 1 | STRUT 3" X 3" X 80" x '/a" A36 ANGLE STR80
g ‘ ‘ X g ‘ N 1| 1 | FOUNDATION TUBE 6" X 8" X 72" x %" FNDT6
! ‘H H H ! J ! T | J | 1 | wooD BREAKAWAY POST 5 45" x 7 5" x 50" WBRK50
POST POS‘T 8 POST 7 POST © POST 5 POST 4 POST 3 F‘OS‘T 2 | I K 1 WOOD STRIKE BLOCK WSBLK14
! L 1 | STRIKE PLATE a" A36 BENT PLATE SPLT8
NOTE: ELEVATION VIEW STRUT POST !
ITEM (E) (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL D M_| ! | REINFORCEMENT PLATE 12 GA. GRS5 § REPLTIT
POST WITH FOUR !»" YIELDING HOLES, TWO HOLES PER FLANGE. | N | 1 | GUARDRAIL GRABBER 2 2" X 2 5" X 16 GGR17
POST 1 0 1 | BEARING PLATE 8" X 8 %" X %" A36 BPLT8
TRAFFIC SIDE VIEW P I | PIPE SLEEVE 4 " X 2 %" 0.D. (2 Yg" [.D.)|PSLV4
. 7 " Q 1 | BCT CABLE 7" X 81" LENGTH CBL8!1
5 /s" X 75" X 50" ARDWAR
6" X 8" X 14" W6X8.5 I-BEAM POST WOoD STRIKE BLOCK (DWo0D BREAKAWAY POST o T %K iz Gui’:glﬁ:\-u BOE¥ 3§7A e SGRELT
COMPOSITE BLOCKOUT ~ WITH YEILDING HOLES 17 STRIKE PLATE GUARDRAIL NO BOLTS IN || MODIFIED RE INFORCEMENT . .
ITEM 1TEM _— GRABBER REAR TWO HOLES RAIL 1 @ PLATE b 7 |3%" X 10" GUARDRAIL BOLT 307A HDG 10GRBLT
/T@REFLECTIVE SHEETING SGET — € 33 |%" X 1 4" GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY E { - d 3 |%" FLAT WASHER F436 A325 HDG 58FW436
" I PACT HEAD f— GUARDRAIL A
/@ 24 | SEE (GENERAL NOTE 3) M e s o= === st I R hy, (210, J, K ® GRABBER e | 1 |%" LOCK WASHER HDG 58LW
(1) %" X 10" GR BOLT > f |39 |%" GUARDRAIL HEX NUT HDG 58HN563
‘ A () 5/: GR NUT | BELA,F:%'E“G - g | 2 |[," x 2" STRUT BOLT A325 HDG 2BLT
i Bgﬁﬂgo "o ESTRUT ] : i h | 6 |2" X 1 4" PLATE BOLT A325 HDG 125BLT
RAIL 2) Yy [ 2n 1 u | O O i [ 16 |/o" FLAT WASHER F436 A325 HDG 12FWF436
HEIGHT (2) 72 | ' MAX TMUM [ STRUT (H- ! 6n) 2" X 1 Y4" BOLTS j 8 |/»" LOCK WASHER HDG 12LW
. | ~YEILDING HOLE Lo » €, | . " w o1 (121) Yo" FLAT WASHER YA
2 y L) 5/.. % 10° GR BOLT TUBE HEIGHT - 3" X 3" X 80 ‘ i) Y k | 8 |'/»" HEX NUT A563 HDG 12HN563
0sT : ! 2, ABOVE GROUND /4" THICKNESS | (6j) 2" LOCK WASHER I 4 |3%" X 3" HEX LAG SCREW GRS HDG 38LS
LENGTH N\ | 1(2) %" FLAT WASHER I YEILDING 2 8
Il FIGNRIASDHEED I 1(1) %" LOCK WASHER 72" I " POST (6k) 58" HEX NUT m | 4 [%" FLAT WASHER F436 A325 HDG 38FW844
20" L ) % GR NUT ne. o o N n | 2 |1" FLAT WASHER F436 A325 HDG 1FWF436
DPEOPSTTH [ [ LENGTH | \ETMUBBEED L NOTE: TWO FLAT WASHERS o 2 [1" HEX NUT A563DH HDG 1HN563
L Lo . | DEPTH POST 2 PER BOLT, ONE EACH P 1 | 18" TO 24" LONG ZIP TIE RATED 175-200LB ZPT18
- : ! FOUNDATION TUBE : STRUT POST SIDE OF PANEL. q 1 |1 2" X 4" SCH-40 PVC PIPE PSPCR4
L o 6" X 8" X 72" o/ ! r | 1 | RFID CHIP RATED MIL-STD-810F RF 1D810F
Lo %s' THICKNESS b s 1| IMPACT HEAD REFLECTIVE SHEETING RS30M
(. R SIDE VIEW
SIDE VIEW POST 1 POST 1 REINFORCEMENT PLATE §® Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER Division
l Texas Department of Transportation Standard
SPECIAL NOTE: APPROX 5' -10" 5"°" 0’ APPROACH GRADING SPIG INDUSTRY, LLC
STANDARD SGET MAXIMUM (OFFSET), HORIZONTAL FLARE |
A—VW OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
) L A S T - T = = A H
2 -0
. > ¥ SGT (15) 31-20
L EDGE OF PAVEMENT S0"  MAX. APPROACH GRADING — = : : e _
o RAIL OFF<RT (1V:10H OR FLATTER) FILE: 59 .dg DN:TxDOT  [CKkikM  [ow: [cxsvp
Qu NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) NOTE: (© TxDOT= APRIL 2020 ot [sec] uos HIBHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF FEVTSTONS 647190 o001 |US 5. ETC.
oo THE SGET TERMINAL SYSTEM AND IS NOT INTENDED e S e
o APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER’S ASSEMBLY MANUAL. HOU FORT BEND 50 -
ow




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL NOTES
TRAFFIC FLOW INSTALL NEW
o OBJECT MARKER '- FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.

\ ITEM (O 3616 OLD HOWARD COUNTY AIRPORT, BIG SPRING, TX 79720
| EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | REUSE EXISTING END PANEL ! !
LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POQST 8) \‘ 12°-6" | 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO; MSKT END TERMINAL,
_ PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).
\ | W-BEAM GUARDRAIL
STANDARD | END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER® ON THE FRONT
31" MBGF | FACE OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER
‘ POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
L a | FTT ﬁ E ﬁ FTT E s 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
I - I I I I I Ll s . ROADWAY MOW STRIP STANDARD.
1 | ‘ 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
PLAN VIEW /‘ ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
\ Lo EXISTING LENGTH OF NEED—~ | ¥ [TEM(D 6. [F 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.
\ ‘ SEE: CONNECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.
\ ‘ 8. THE EXISTING SKT 31" STANDARD STEEL POST SYSTEM MUST BE THOROUGHLY INSPECTED,
| AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
| REUSE EXISTING RETROF ITTING. THIS I[NSPECTION INCLUDES COMPLETING THE MSKT RETROFIT INSPECTION
R CHECKLIST FOR THE EXISTING SKT 31" STEEL POST NCHRP 350 SYSTEM. ALL EXISTING
\ EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT UPPER STEEL POST STEEL POST ,
LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) SEE: CONNECTION AND REUSABLE PARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COMPLIANT RETROFIT.
} | DETAIL B 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
L | POST 8 POST 7 POST 6 POST 5 POST 4 Hg‘;g;T POST| 3 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
i | i = o ¥ S 4 &gl o % B : SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
e == | | o . = — i = == = 4 Y
LT ‘ 3 ‘ \ 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO PREVENT
DPE%STTH L DAMAGE TO THE WELDED PLATES.
| | = I
I AN T T
! ! \FINISHED || ! \_ nisueD ! ! n \ITEM@ ‘ ITEM(2)
| ‘ | GRADE | | GRADE | | r | |
| | | | | 40" | | NEW GROUND | INSTALL NEW TOP POST
| | | | | ! ! il N STRUT | 6" X 6" X Yg")
| | | | | ! ! ! %E,F’Lﬁh | 2?[’{)'1 I STEEL TUBE (MTPHP1A)
2 2 2 2 _ il | o I
| ELEVATION VIEW | I N ITEMS 6,7,8
| ] I ‘ HARDWARE FOR
I I GROUND STRUT
1y 1L
POST POST ITEM(3) INSTALL NEW
ITEM 2 1 BOTTOM POST
INSTALL NEW REMOVE SHORT POST (MTPHP1B) &' -0"
BOTTOM POST 3°-5 %" W6X9 (W6X15) 1-BEAM
REUSE EXISTING NOTE: REUSE ALL EXISTING IMPACT HEAD "0ST [-BEAM POST
CABLE ANCHOR BOX CONNECTION HARDWARE. (HP2B) 6’ -0
CABLE ANCHOR ASSEMBLY (W6X9) 1-BEAM
AND ALL SMALL HARDWARE % REPLACE OLD IMPACT HEAD ITEMS | QTY MAIN SYSTEM COMPONENTS PART NUMBERS
WIITIT-lzuEQw)xAssK3T(JoI()h1PACT HEAD *% [ 1 MSKT IMPACT HEAD MS3000
ITEM 2 1 POST 1 - TOP (6" X 6" X Ys" TUBE) MTPHP 1A
INSTALL NEW 3 1 POST 1 - BOTTOM (6' W6X15) MTPHP 1B
1 = ;
REUSE TOP POST _ \ OBJECT MARKER 4 POST 2 - ASSEMBLY BOTTOM (&' W6X9) HP2B
(UHP2A) = \ » 7 (E3151) 5 1 GROUND STRUT MST785
lob  umo = I\ () P \8\ . 6 1 %" X 9" HEX BOLT (GRD A449) B580904A
/é e ol NS - T |2 %" WASHERS w050
REUSE EXISTING = 8 1 %" H.G.R NUT NO50
%" X ! Va" \ 9 1 CABLE TIE-STEEL CT-100ST
BOLT AND %" NUT | ITEM(2) INSTALL NEW % [0 OBJECT MARKER 18" X 18" E3151
TOP POST (MTPHP1A)
e = P = © ] 0 " 0s " M 1/ n
(= == 6" x 6" x /g
ITEM
RE‘;,SE E(X;SI}IHG - INSTALL@%EW/ A ITEM(9) STEEL TuBE REUSE EXISTING CABLE ANCHOR A— COMPONENTS REQUIRED TO RETROFIT: EXISTING 31 STEEL POST (NCHRP 350 SKT)
BOLT AND 9 " NUT ‘ : GROUND STRUT H : CAéNZT:IA_IEI;: gigz ASSEMBLY & ALL SMALL HARDWARE GUARDRAIL TERMINAL WITH THE NEW 31" (MASH COMPLIANT MSKT [MPACT HEAD),
u MST85) TTems 6, 7, 8 0o (LCT-IOOST) - > 1TEM(9) % IF THE EXISTING NCHRP 350 (31" STEEL POST SKT) ALREADY HAS THE MSKT IMPACT
D INSTALL NEW . INSTALL NEW HEAD THERE IS NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
L CABLE TIE-STEEL AS IT IS NOT DAMAGED.
I GROUND STRUT I Iy il (CT-100ST)
| HARDWARE o
L o ITEM(5) INSTALL NEW N
/ ‘ GROUND STRUT gg Design
REMOVE SHORT POST | | (MS785) REUSE EXISTING Division
3'-5 %" W6X9 . ITEM@ o BEARING PLATE l Texas Department of Transportation Standard
I I
1-BEAM POST INSTALL NEW POST ITEM(3) NEW HARDWARE FOR
: : (HP2B) 6’ -0" : : INSTALL NEW NEW C%OUND 5STRUT RETROFIT STANDARD
W6X9 [-BEAM POST BOTTOM POST ITEM (1) 5" BOLT REUSE EXISTING HARDWARE "
’ [-BEAM POST ITEM(8) (1) %" NUT CONNECTION DETAIL B (1) %" H.G.R NUT TO MASH MSKT
POST 2 POST 1 (1) %" H.G.R WASHER
o CONNECTION DETAIL A SGT(13S)31-18
L
= IMPACT HEAD (POST 1 & POST 2) FILE: sgtl3s3118.dan DN: TxDOT [ckikm  [ow:vP [ex:cc
8‘; @TXDOT: APRIL 2018 CONT |SECT JOB HIGHWAY
- NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6471 90| 001 |US 59, ETC.
G d SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, DIsT COUNTY SHEET .
== IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. U FORT BEND 51




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL NOTES

TRAFFIC FLOW oéﬁEELbAg&VéR 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
TSy OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)763-2435.
ITEM 616 OLD H COUNTY AIRPORT, BIG SPRING, TX 79720
| EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT 1 REUSE EXISTING END PANEL 5. FOR INSTALLATION. REPAIR AND MAINTENANCE REFER TOs MSKT END TERMINA
. ‘_gm | . v H K L,
‘ LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) \ W-BEAP\:IZGU/?RDRAIL R P e L B et TR S W
STANDARD | END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT
31" MBGF | POST 8 POST 7 POST 6 POST 5 POST 4 post! 3 FACE OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER
T SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
POST 2 POST 1 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
L \ B ' ROADWAY MOW STRIP STANDARD.
il [e o] il 1 °o o JIk 1L ° o 1 [e I =T ] :
N ‘ 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
| PLAN VIEW ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
\
\ EXISTING LENGTH OF NEED ‘ -)(-[TEM@ 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.
‘ ‘ SEE: CONNECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.
| | 8. THE EXISTING SKT 31" STANDARD WOOD POST SYSTEM MUST BE THOROUGHLY INSPECTED,
INSTALL NEW AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
| | 1o e REMOVE EXISTING RETROF ITTING. THIS_INSPECTION INCLUDES COMPLETING THE MSKT RETROF IT_[NSPECTION
WOOD POST FROM HECKL HE EX KT 31" WOOD POST NCHRP 350 SYSTEM. ALL EXISTING
EXISTING SKT-31 STANDAR POST SYST XIST YST T HRP WOOD_POST ’
| e IZ PiAC'::E’ GBA‘;?ENC‘ESPA?‘EESEM%EDIlsaoé':c ;chiguh:gs (PgiTNg THR3520‘;$M';';IANT ITEM FOUNDATION TUBES AND REUSABLE PARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COMPLIANT RETROFIT.
. ’ ’
\ | SEE: CONNECTION 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM
BE CURVED.
| POST 8 POST 7 POST 6 POST 5 posT 4 ATiL. POST |3 DETAIL B
[— . — — N — — . — l g ‘ - L 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
- = o= i = - - = = ] E= T &= o ¢ s ’: FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
—H ENT — 1 E = — . I . = e £~ 539 ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
| POST \ 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO
‘ L || L L DEPTH L _— PREVENT DAMAGE TO THE WELDED PLATES.
I N
P! | P! \FINISHED | | P! \FINISHED‘ | ‘ P! P! b L irem ITEM
[ [ GRADE [ [ GRADE | W [ i | NEW GROUND INSTALL NEW
| | ‘ I:‘ l:‘ I:‘ I:‘ 40 I:‘ l:‘ {1 STRUT (MS785) TOP POST ITEMS| QTY MAIN SYSTEM COMPONENTS PART NUMBERS
L L I L L L L POST | | POST (6" X 6" X g™ 1 1 MSKT IMPACT HEAD MS3000
! | ‘ ‘ ! ! ! ! | STEEL TUBE (MTPHP1A) 2 1 POST 1 - TOP (6" X 6" X Yg" TUBE) MTPHP1A
- | - - > - - ‘J DEPTH |- DEPTH I | 3 1 POST 1 - BOTTOM (6° W6X15) MTPHP1B
e on e on . TR -
ELEVATION VIEW | : :\:\ ! Ef? 4 | POST 2 - ASSEMBLY TOP UHP2A
v~ _ CRT WOOD POST 3 THRU 8 — — — — — — — — — ] B o ROUND. STRUT 5 |1 | POST 2 - ASSEMBLY BOTTOM (6° Wex9) | HP2B
B - 6 |1 GROUND STRUT MS785
o 1 7 |2 5% " X 1" HEX BOLT (GRD 5) B516014A
ITEM@//”OZST FosT INISETL@NEW 8 |4 %6 " WASHERS w0516
REUSE EXISTING INSTALL NEW BOTTOM POST 9 |2 5 " HEX NUT NO516
CABLE ANCHOR BOX BOTTOM POST REMOVE STEEL 6’0" (WEX15) 10 |2 %" X 9" HEX BOLT (GRD A449) B580904A
CABLE ANCHOR ASSEMBLY (HP2B) 6’ -0" N AL IO TUBES 1-BEAM (MTPHP1B) 11 | 3 | %" WASHERS W050
AND ALL SMALL HARDWARE (W6X9) I1-BEAM POST 12 |3 %" H.G.R NUT NO50
% % NOTE: EXTRA SOIL COMPACTION WILL BE NEEDED 13 1 %" X 1 '4" SPLICE BOLT B580122
3 REPLACE OLD IMPACT HEAD AROUND NEW (POSTS 1 & 2) DUE TO THE REMOVAL 14 |1 ¥" X 8 " HEX BOLT (GRD 5) B340854A
OF THE STEEL FOUNDATION TUBES. 15 |1 " HEX_NUT
INSTALL NEW ITEM (13)& (12) WITH NEW MSKT IMPACT HEAD INSTALL NEW HARDWARE FOR Ya" HEX NU N030
(1) %" X 1 Y4" SPLICE ITEM@(MS3000) 16 1 CABLE TIE-STEEL CT-100ST
OUNTING IMPACT HEAD TO (POST 1) TOP OF MBGF RAI . .
BOLT (B580122) LTEW(T)(2) % * X 1+ HEX BOLT (GRD 5) L |7 | OBJECT MARKER 18" X 18 E3151
5/ 6" " "
(1) %" HGR NUT (N0O50) ITEM.M) % " WASHER 8 8
ITEM(9) (2) % * HEX NUT COMPONENTS REQUIRED TO RETROFIT: EXISTING 31" WOOD POST (NCHRP 350 SKT)
16 ‘ -,--l GUARDRAIL TERMINAL WITH THE NEW 31" (MASH COMPLIANT MSKT [MPACT HEAD).
REMOVE WOOD POST—_
FROM FOUNDATION TUBEY ! n | 14" . === % IF THE EXISTING NCHRP 350 (31" WOOD POST SKT) ALREADY HAS THE MSKT [MPACT
UNDATION TUBE™| J e =5 . 1TEM (17)
 d P \ S EI 7, \ ] \ HEAD THERE IS NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
~ INSTALL NEW AS IT IS NOT DAMAGED.
ITEM(4) OBJECT MARKER 32" 3
INSTALL NEW TEM (E3151)
TOP STEEL POST @ ITEM SE EXISTING %" X 18"
(UHP2A) INSTALL NEW TOP POST INSTALL NEW BOLT WITH (1 %") 0.D. WASHER
g ‘H= @ / el STEE(ES TL)J(BEG (&(TP/:IP)lA) CABLE TIE-STEEL UNDER %" HGR NUT FIELD-SIDE
M=h ITEM / (CT-100ST) r
| |
ITEM (14) & @/ INSTALL NEW REUSE EXISTING = O
I iFo \ PRE-DRILLED %" DIA.HOLE
INSTALL NEW .|| GROUND STRUT BEARING PLATE 72" FINISHED POST AND BLOCKOUT
() Ya" X 8y ! MS785) N\ e T REUSE EXISTING CABLE ANCHOR 16" GRADE
HEX BOLT (B340854A) Ll I I ASSEMBLY & ALL SMALL HARDWARE
(1) %" NUT (NO30) || | LF 1 INSTALL NEW - \
I INSTALL NEW | | CABLE TIE-STEEL (O | TNoTE:
(CT-100ST) - — THE BOTTOM OF THE UPPER 3 Y»" ® Design
I GROUND STRUT Lo esig
oD b PRE-DRILLED CRT HOLE IS APPROXIMENTELY AT ) Division
i [ 31/, DIA FINISHED GRADE. l Texas Department of Transportation Standard
REMOVE STEEL / N \ D 2 e
FOUNDATION TUBES ITEM
ATPOSTS 182 | 1TEM(S) o INSTAL@NEW ITEM (6) INSTALL NEW RETROFIT STANDARD
INSTALL NEW GROUND STRUT (MS785
SEE NOTE: % % I BOTTOM POST I B?&_}:gmpﬁ’g)s.r NEW HARDWARE FOR SKT 3] " WOOD POST SYSTEM
: : o R : : 6°-0" W6X15 NEW GROUND STRUT TO MASH MSKT
I-BEAM POST  AND FOR POST 1 CONNECT
.|| 1-BEAM POST o NNECTION FRONT VIEW SIDE VIEW
. ITEM G0 (2) %" X 9" BOLT - SGT(14w) 31-18
POST 2 POST 1 % POST 1 EXISTING WOOD POSTS 3-8
ITEM@ (3 5/5" WASHERS CONNECTION DETAIL B CONTROLLED RELEASE TERMINAL (CRT) FILE: sotl4w3118. dan DN: TxDOT [CK:KM [ DW:VP [ek:cL
CONNECTION DETAIL A ITEM @ (2) %" NUT @© TxDOT: APRIL 2018 CONT [sECT|  JoB HIGHWAY
- IMPACT HEAD (POST 1 & POST 2) NOTE: THIS STANDARD 1S A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6471 90| 001 |US 59, ETC.
g i SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, o1sT CounTY SHEET o
== IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. HoU| ™ FORT BEND ¥




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

Begin MBGF length of need

Cable Assembly E

GENERAL NOTES

/\/ l Guadrfail exti‘ Sf|r0‘ 1. For additional information contact: Interstate Steel Inc. (432) 263-3725
away from traffic. Impact
* All i drail Ground Strut EE HZad 2. The Type of SGT unit will be specified elsewhere in the plans. The numbers in the circles indicate
ernative guardrai # post position. The Type of SGT unit chosen is a maintenance consideration and does not affect the
i i i Cable anchor box S7 " 8"x 8"
stalation- 1 Docp beam guardrail S13p___] with shoulderbolts, k] ge:r?n; 2 53000 systems performance. Post & Tube Options Post Only
: washers and nuts. Type | Posts @D thru@ Posts @) thru@®
E750
8 |:| |:| |:| OR |:| |:| Type Il Posts @thru@ Posts@thru
N I \ : = | Type Il Posts (D thru None
N | _/ \ : A Object 3. SGT's placed within the "minimum" 150 ft. radius, shall be installed straight. Standard rail
# : Marker elements may be installed within the radius, without special fabrication.
2 Deep beam guardrail G125 | % [G1203A] 12- %" panel and $1503 pan}l 2.3 o \_
50' Standard Installation 4. All bolts, nuts cable assemblies, cable anchors, steel tubes & bearing plates shall be galvanized.
I 5. A flare rate of 25:1 may be used over the first 50 ft. of the system to prevent the terminal
. . . PLAN Note; head from encroaching the shoulder. The flare may be decreased or eliminated for specific
End payment for SGT installation(EA) begin payment = Do not attach rail to post 1 O TRAFFIC installations, if directed by the Engineer.
for standard metal beam guard fence (MBGF) (LF) .
This applies to this "wood" post design. 6. The steel tubes shall not protrude more than 4 inches above ground. Site grading may be necessary
@ @ @ @ @ @ @ to meet this requirement.
Standard Wood Post 7. The steel tubes may be driven with an approved driving head. They shall not be driven with the
MBGF | o \ o | - | . | s o | . | . | Vo | wood post in the tube. If the steel tubes are placed in drilled holes, the backfill material must
} 6-3 6-3 " 6-3 i 6-3 " 6-3 " 6-3 " 6-3 } 6-3 | PBSO be satisfactorily compacted to prevent tube settlement.
| 8 Oval shidr.button 8 Oval shidr.button | | 8. If solid rock is encountered. See the Manufacturer's installation manual for the proper
head b"x1 %"HGR head b"x1 %' HGR b"x3" | installation guidance.
<t : . ] Lag screws Object Marker
| | | Splice Bolt B580122 Splice Bolt B580122 | | | A 9. The breakaway cable assembly must be taut. A locking device,(vice grips or channel lock pliers)
& nuts | NO50 | | | &nuts | NO50 L | c | B 4 should be used to prevent the cable from twisting when tightening the nuts.
I U
| |§ ti I : : 4_?:& 1 | 10. The wood blocks shall be "toe nailed" to the rectangular wood posts to prevent them from turning
: 3 = E || when the wood shrinks. The bearing plate on the front post shall also be "toe nailed" to prevent
? ‘ rotation.
A cu) T
| | 7R ' E E ' 11. For curb installations, the soil tubes and posts shall be installed at the proper ground elevation
- HH HH behind the curb. The posts will then require field drilling new holes to accommodate the rail to
Finished HE Cable H post connection bolt to maintain the proper height of the rail above the gutter pan. The excess
Grade i Anchor Box post length above the rail will be removed if directed by the Engineer.
i S760 12. An object marker shall be installed on the front of the impact head as detailed on D&OM(VIA).
B—— Ground Strut
ELEVATION £780 POST & TUBE OPTIONS BILL OF MATERIAL
e ITEM Type | Type | Type
Detail shown is Type | - SKT +H | 1l m DESCRIPTION
S3000 1 1 1 Impact Head
0" dia post hole with %" dia post hole with Note. . S1305 1 1 1 # 1 Deep Beam Guardrail (12 Ga.)
b"x 18" 8551802 Wood post _ b"x 18" B5B1802 gee /;\jlte.:nlah;/e" i % G1205 1 #2 Deep Beam Guardrail (12 Ga.)
uardrail Installation. R
70 hd. bolt & HGR nut N040 Toe nail hd. bolt & HGR nut Nogo___| $1303 1 1 1 | GUARDRALL (12 GA.) 12-6" SKT
Wood post P4 = 10" 0.D. washer Wof0__] Wood block 575_] 16" 0.0, washer Wofo__] SR L T 1L T {CUMORALAZGA) 128
\_ under nut only under nut only S730 2 2 2 Steel Tube - 6" x 8" x 72" x b"min.or ¢ "
Pipe sleeve E14 W " 8735 0 2 6 Steel Tube - 6" x 8" x 54" x b"min.or ¢ "
1" Hex nut N b"x10"Lg. HGR 1 ) N
Cable Ass'y = bolt BE81002 with P650 2 4 8 Wood Posts - 5 2" x 7 /5" x 45
& washer > Wood Block %' Dia. P671 6 4 0 | wood CRT Posts - 6" x 8" x 72"
each end HGR hex nut N§50 8 hole
. - b"x 10" BSE1004 " P675 6 6 6 Wood Block - 6" x 8" x 14"
Finished Ground Strut E780 &(1) washer W(50 Finished Deep beam guardrail - -
Grade Finished G under nut Grade hd. bolt & HGR nut NO‘ / E740 1 1 1 Pipe Sleeve - 2 Std. Pipe x 5 2"
nished Grade \ _\ with 2 washers WOf0__| & E750 1 1 1| Bearing Plate - " x 8" x 8"
~ ~ > ~ oo CRT Post ~ S760 1 1 1| Cable Anchor Box
" " " 00! (o5}
g x8"x8 o ™~— vrx10r long B58§004 hex e WOOD BLOCK E770 1 1 1| Cable Assembly
caring ¢ E760_] ! hg. bold & HGR nut NOgO___| L L] . E780 1 1 1| Ground Strut
N
with 2 washers WOR0__| < s . N ‘ HARDWARE
" _
8 Typ 2-Nails Grade _\ ‘ AT B580754 4 8 |b" x7 % HexHd. Bolt
4 b" x 7 %" BHB0754 hex b" x 7 %" BYB0754 hex " 75 2 *H9|" Dia. B581004 2 4 8 | b" x 10" Hex Hd. Bolt (Top of Tubes)
o I | | I)-15" e hd. bolt & HGR nutNogo___| hd. bolt & HGR nutNogo___| 3 dia, . . g oles I w050 T 115 1 25 [0 Washers
o8 ole breakawa - - ~n
] L L L y = N < B581002 1 1 1 | " x 10" HGR Post Bolt (Post 2)
235 1 _/ holes N B oy N R (o
% ¢ /X - Steel tube S{30_| //X/ - Steel tube S35__| 7 g 2 ﬁolr;"a' "\ o B580122 | 16 | 16 | 16 |b" x1 ¥"HGR Splice Bolt
Note: N : B581802 6 6 6 | b"x18"HGR PostBolt (Posts 3thru ) O
Drive nails & bend over ] - N050 27 31 39 | b" HGR Nut (16-Spl, Varies Posts, 2-Strut)
to prevent plate rotation E— e} | o
ECTION B-B R n ol . E350 2 2 2 b"x 3" Lag Screw
BEARING PLATE ol S N N100 2 2 2 1" Hex Nut (Anchor Cable)
Typical Post & Tube System, - [
PARTIAL VIEW AT POST #1 SECTION A-A Posts 38 4w (Type 1) SRS Wi 1 2 | 2 1 2 |V Washer(Anchor Cable)
- — N =
B & Posts 3 Thru 8 with (Type Ill) SECTION C-C ~ M/ SB12A 8 8 8 Cable Anchor Box Shoulder Bolts
(at post2) T O'Dia. | | ; ‘ NO12A 8 8 8 | %" Structural Nut
Typ. at Posts 3 Thru 8 with (Type I) Hole | N
| N WO012A 8 8 8 2" Structural Washer
J 3 E3151 1 1 1 Object Marker - (18" x 18")
- N L
N L~ S~
oo - X OF 7 =t '
5.0 I 50' Approach Grading of post = \3 ©OF TS 1y N N Blevslggn
Standard Approx. aY Z o I Texas Department of Transportation Standard
510" Approach grading may be decreased or [ x * '/
MBGF eliminated. As directed by the Engineer. /* *9
] SHANE HUBENAK 7
\ g Allmeasurements should be ¢ s SINGLE GUARDRAIL TERMINAL
L H FI H H H M ?77 l taken from bottom of posts. A 2 144075 «3/;
M -
f f f __B UNIVERSAL WOOD POST '1% L losense ﬁ— (SKT 350)
f S0naL i a
] _/ Pes0 % (WOOD POST)
Edge of pavement DIRECTION OF gl ¥
TRAFFIC =c.> < E Approach Grading POST & TUBE OPTIONS
Ng o (1V : 10H or Flatter) SGT(8)-14
Type | post Mthru @ 07/23/2024

Length varies, adjust width accordingly when offset is used. (offset "option" shown)

Type Il post

Note: Site Condition(s)
Site conditions may exist where
grading is required for the proper
installation of metal guard fence
and end treatments.

APPROACH GRADING AT GUARDRAIL END TREATMENTS

Type Il post

@ thru @

@ thru

ONLY FOR

USE IN MAINTENANCE REPAIRS.

FILE: sgt814.dgn DN: TXDOT ‘CK: AM ow: BDVP ck: VP
@FXDOT July 2001 CONT |SECT Jos HIGHWAY
REVISIONS 6471 | 90 001 US 59, ETC.
DIST COUNTY SHEET NO.
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

GENERAL NOTES

r Guardrail
Beqin MBGF lenath of need Cable Assembly E- exit slot Impact 1. For additional information contact: Interstate Steel Inc. (432) 263-3725
egin length of nee Head
/\/ | Ground Strut away from 2 2. All bolts, nuts cable assemblies, cable anchors, steel tubes & bearing plates shall be galvanized.
* % : . 5785 Traffic
Alternative guardrail # " . . ) . .
installation. 1 Deep beam guardrail 313 b x 8" 8" 3. SGT's placed within the "minimum" 150 ft. radius, shall be installed straight. Standard rail
Cable Anchor Beari elements may be installed within the radius, without special fabrication.
: Box h earing ¢ '
: Shoulder Bolts, 4. Aflare rate of 25:1 may be used over the first 50 ft. of the system to prevent the terminal head
OR ’ from encroaching the shoulder. The flare may be decreased or eliminated for specific installations,
\ Nuts & Washers if directed by the Engineer.
P3 I I
N I \ . Pz 5. The lower sections of the post shall not protrude more than 4 inches above finished ground.
#5p b drail G12(El Site grading may be necessary to meet this requirement.
eep beam guardrai e ] - > Object
%% [G1203A J12- % panel and $1B03 pandl 23 0 MaJrker 6. The lower section of the steel posts should not be driven with the upper post attached. If the
50' Standard Installation post is placed in a drilled hole, the backfill material must be satisfactorily compacted to
| prevent settlement.
| PLAN 7. If solid rock is encountered. See manufacturer's installation manual for the proper installation
End payment for SGT installation(EA) begin payment Note: TRAFFIC guidance.
for standard metal beam guard fence (MBGF) (LF) Do not attach rail to post 1. 8. The breakaway cable assembly must be taut. A locking device,(vice grips or channel lock pliers)
This applies to this "steel" post design. should be used to prevent the cable from twisting when tightening the nuts.
Standard @ ’ @ @ @ @ 9. Hinge bolts shall not be set below finished grade. At curb locations the posts shall be installed
MBGF Posts at the proper grade elevation behind the curb. The posts will then require field drilling new holes
Wood or Steel | | | | to accommodate the rail to post connection bolt to maintain the proper height of the rail above
, 6-3" X 6'-3" 6'-3" X 6'-3" | 6'-3" X 6-3" . 6-3" the gutter pan. The excess post length above the rail will be removed if directed by the Engineer.
t t t t t t
8 Oval shid.button 8 Oval shid.button | 10. An object marker shall be installed on the front of the impact head as detailed on D&OM(VIA).
head %"x1 U4 head b"x1 " o
+—
| | |Splice Bolts B§80122 Splice Bolts B5§0122 | | 5 A ITEM NO. QTY BILL OF MATERIALS
& Nuts | _&LNuts Np50 ] h | | $3000 1 | IMPACT HEAD
|
| |f L Dl F B Dl o Note. ) 51305 1 | W-BEAM GUARDRAIL END SECTION - 12 GA,, 25'
: T T Hi T T See Alternative G1205 1 | W-BEAM GUARDRAIL - 12 GA., 25'
f X : : : : : Guardrail Installation. * % [oRr
| - = —x - . S$1303 1 W-BEAM GUARDRAIL (12 GA.) 12-6" SKT
- = =
: | : ol \ G1203A 1 | W-BEAM GUARDRAIL (12 GA.) 12*-6"
D - Cable HP1A 1 | FIRSTPOST ASSEMBLY TOP, 2-4  b"
L Finished Anchor _ Box
HE Grade ‘Qﬂﬂ Post HP1B 1 | FIRST POST ASSEMBLY BOTTOM, 6 0"
L a5
e 2 HP2A 1 SECOND POST ASSEMBLY TOP, 2'- 6 b"
Gm;;g:tmt HP2B 1 | SECOND POST ASSEMBLY BOTTOM, 60"
ELEVATION
HP3A 6 | HINGED LINE POSTTOP,2-5  b"
*
—— HP3B 6 HINGED LINE POST BOTTOM, 3- 5 Q"
B140404A (2)
NO14, (2) E750 1 | BEARING PLATE
Wo14, (2)
W-Beam Guardrail S760 1 | CABLE ANCHOR BOX
\ OR E770 1 BCT CABLE ANCHOR ASSEMBLY
* 8785 1 GROUND STRUT (SPECIAL FOR HINGED POST)
/ °| Bt 26152304(%2\,)&) CBSP-14 6 | ROUTEDBLOCK
LL ~ 1 Woste. (@) CT-100ST 1 | CABLE TIE - STEEL
N\ HARDWARE
No3 A - : Fin B580122 17 | b"Dia.x 1 %" SPLICE BOLT, POST #2
) Finished a inished
I Grade S Grade L1 ! B580904A 1| b"Dia.x9"HEXBOLT GR.5
NG TRAFFIC B340854A 7 | %'Dia.x8 %"HEXBOLTGR.5
/ —l =3 IMPACT HEAD CONNECTION DETAIL
A - B581002 6 | b"Dia. x 10" H.G.R. BOLT (Posts 3 Thru 8)
_/ T W NO050 23 b" Dia. H.G.R. NUT (at Splice (16) & Posts 2 Thru 8)
Posts 3 thru 8 NS5 1| b Dia. HEX NUT (Post 1 only)
/_ WO050 9 H.G.R. WASHER (At Post 1 (2), & Post 2 thru 8)
_//_ N100 2 1" ANCHOR CABLE HEX NUT
,/ _ 5 W100 2 | 1" ANCHOR CABLE WASHER
. 8" / © Finished B140404A 2 | Y'x4"HEXBOLT GR.5
e ® Grade * NO14 2 | % HEXNUT
Se I Z\\Y or wo14 2 4" WASHER
ER | 1 0"Dia. H B1560304A 2 |P "x4"HEXBOLT GR.5
SECTION A-A aeX || roe X :
; * NO516 2 | B "HEXNUT
atpost 20 WO516 2 | B "WASHER
NOS: -_woso, 2
G — — = SB12A 8 | CABLE ANCHOR BOX SHOULDER BOLT
BEARING PLATE S
N030 7 " HEX NUT
L s FRONT VIEW
atpost3@us O SIDE VIEW NO12A 8 | %' STR.NUT
W030 2 | WASHER
POST #1 CONNECTION DETAILS - 5 197 ST wasHER
E3151 1 OBJECT MARKER (18" x 18")
SN ® .
0" 50' A h Gradi _ oF 7R 5 Design
50" pproach Grading /\/ - v\E e 75*4 Division
Approx. S i
Standard Apro | Approach grading may be decreased or e £ l Texas Department of Transportation Standard
MBGF \ eliminated. As directed by the Engineer. Jx: -
/
K 7 PR SINGLE GUARDRAIL TERMINAL
: z -V . SHANE HUBENAK
4 N
L ] g g ] 5 & il £ |777 i 144075 [ 7 (SKT 350)
1| N o &L
| _/ T Vs L s (HINGED STEEL POST)
Edge of pavement DIRECTION OF 2 5 \\\S@NAL @’
TRAFFIC 5 :|e Approach Grading Z. NN e
JE(S (1V: 10H or Flatter) %6/ /M SGT(S)H-14
=2 7 :

Note: Site Condition(s) Length varies, adjust width accordingly when offset is used. (offset "option” shown) /\/ ‘ FILE: sgt8h14.dgn pn: TXDOT ‘ ck: AM ‘ ow: BD/VP ck: VP
Site conditions may exist where I 0 7/2 3/2 024 (©rxpoT February 2003 CONT | SECT Jos HIGHWAY
grading is required for the proper REVISIONS 6471 | 90 001 US 59, ETC.
installation of metal guard fence
installation of metal g APPROACH GRADING AT GUARDRAIL END TREATMENTS ONLY FOR USE IN MAINTENANCE REPAIRS. st coury —
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Ensure guardrail bolt is bolted *Post and blockout not connected to No blockouts at GENERAL NOTES

Post 1 and 2
thr%:?gﬁgmgci%rg{gltl p;lsnte;S w-beam panel at POSMPOSt 5_ @@ 1. For additional information contact: Lindsay Transportation Solutions -
P p Barrier Systems, 180 River Road, Rio Vista, CA 94571, (707) 374-6800
DETAIL A \\ DETAIL B \ @@ @ . Alldimensions are shown in inches except as otherwise indicated.
DETAIL C 3. All cable assemblies, cable anchor, ground struts, slider pieces, impact heads, nuts,
ﬁ TTT ﬁ L bolts and all steel components shall be galvanized unless otherwise is noted.
L i i jﬂ isi—; ——f- T[

N

oo o & T 4. X-LITE placed within the minimum 150 ft. radius shall be installed straight. Standard
W * * [ rail elements may be installed within the radius without special fabrication.
POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1

5. Aflare rate of 37.5:1 may be used over the first 50 ft. of the system to prevent the
PLAN VIEW terminal head from encroaching on the shoulder the flare may be decreased or
—_—— eliminated for specific installations, or as directed by the engineer.
—_ 00000

Direction of Traffic 6. At curbed locations the post shall be installed at the proper grade of elevation behind
the curb. The post will then require field drilling new holes to accommodate the rail to
post connection bolt to maintain the proper height of the rail above the gutter pan

Uss upstream hole to secure Use upstream hole to secure The excess post length above the rail will be removed as directed by the engineer.
blockout to Post 4 thru 9 blockout to Post 3

7. Ifrock excavation is encountered, the soil plate maybe modified if approved by the

project engineer.
@ )/ @ b
f A 8. When site conditions permit, post may be driven. If posts are placed in a drilled hole,
’—Lérl [
(s el-—F o

\ \\ / the backfill material must be satisfactorily compacted to prevent settlement.

Use downstream slot to 9. An object marker shall be installed on the impact head as detailed on D&OM(VIA)
DETAILA DETAILB DETAIL C secure rail to Post 2 . - ) '
Use shear-bolt kit (item 10) at Posts 5 and 7 10. The X-LITE is a steel post SGT that is suitable for locations calling for wood post or
. steel post MBGF systems. When used with wood post guardrail system, post 7 thru 9
may be replaced with CRT posts.

Standard 50' Standard Installation Length AMinimum length of MBGF shown. See current guard fence Standards for further
MBGF information.

End Payment for SGT
Begin Length of Need <—{ The breakaway cable assembly must be taut. A locking device (vice-grips or channel
lock-pliers) should be used to prevent the cable from twisting when tightening the nut.

100" —=] —~—

6-3" 6-3" 6-3" 6-3" 6-3" 6-3" 6-3" 6-3"

| \ | c{ @@\HL &, e B{ Ady
| ) [ W@@/\ I

o

b of [0 of
0

o o [o of

Finished / L L L L Finished /o ®/ L ®/ 1 @/ v ITEM| PARTNO. DESCRIPTION QTY
Grade Grade

1 BSI-1310027-00 X-LITE, CRIMPED POST HOLES, GALV 1
@/ @/ @/ @/ @/ @/ C {% Soil plate 1B {% A {F 2 BSI-1012086-00 POST Il, X-LITE, GALV 1
: 3 BSI-1012078-00 LINE POST, X-LITE, GALV 6
- 5 3 - x - x - . 4 BSI-1012103-00 IMPACT HEAD, X-LITE, GALV 1
POST9 POST 8 POST 7 POST 6 POST5 POST 4 POST 3 POST 2 POST 1 5 BSI-1012093-00 SLIDER PANEL, FRONT, X-LITE, GALV 1
\—\/—/ 21 6 BSI-1012090-00 SLIDER BRACKET, X-LITE 1
ELEVATION VIEW ‘<—» 7 BSI-1012096-00 BACK SLIDER PANEL, X-LITE, GALV 1
See Note 10 for alternate post option. 8 BSI-1102001-KT GROUND STRUT KIT, X-LITE 1
9 BSI-1012104-00 CABLE ANCHOR ASSEMBLY, X-LITE 1
[7 T 10 K080123 KIT, X-TENSION SHEAR BOLT, 2
T é T [ T 11 BSI-1102027-00 WASHER, SQUARE, X-LITE, GALV 1
L] 28" 28" 28" 12 B090534 W-BEAM COMPOSITE BLOCKOUT 8 IN, 7

13 4001115 GUARDRAIL BOLT 5/8™11X1 1/4" 24
L =] L — J 14 2000302 BOLT CH 5/8"-11X2 2
AN 7 15 2001635 BOLT CH 5/8"-11X10" GRADE 5 MGAL 7

ol 16 4001116 GUARDRAIL NUT RECESSED 5/8"-11 33
( o j\ 17 2001580 WASHER 1 F436 FLAT RD STRUCT 1
N_Soil Plate Located 18 4000443 W-BEAM GUARDRAIL RWM02a 4
at Post 2 19 BSI-1106016-KT X-LITE, SOIL PLATE KIT 1
20 BSI-1303005-00 BRACKET, X-LITE CABLE RETENTION 1
21 BSI-1310024-00 X-LITE, CRIMPED POST SLOTS, GALV 1
- L 22 MANXLT X-LITE TANGENT INSTALLATION MANUAL 1

SECTION C-C SECTION B-B SECTION A-A
ONLY FOR USE IN MAINTENANCE REPAIRS, ||
' A ' . -~\\\ .\\\ .
5'-0 ‘ 50' Approach Grading = Q_,E- OF 75&\\‘ ;V*D glevslgg”
A e ‘ Approach grading may be decreased or s %% -S Y l Texas Department of Transportation Standard
pprox 5'-10 o h : J* x|
Standard eliminated. As directed by the Engineer. I )
Meer ;oo ¢ |SINGLE GUARDRAIL TERMINAL
L P | n 0 144075 ;
A8 8 ot e o (X-LITE)

eI JCSENg@ @ =

W A Edge of pavement / ? Approach Gradlng L 20" “\ S\JONAL E“G - STEEL POST

2. 0" Max.Rail Offset (1v:10H or Flatter) AR
/ /// /M
— SGT(9S)28-14
. : . : WAt Direction of Traffic
Adjust width accordingly when | than a 2 ft. offset d. (Offset "option" shown

justwt @ raingly when less setis use ( S ption” show ) 07/23/2024 FILE:  sgt9s2814.dgn bN: TXDOT ‘cx: RM ‘DW:VP ck: CGL

(Minimum MBGF Length of need shown) (©TxDOT: JULY 2014 CONT |secT 108 HIGHWAY

REVISIONS 6471 | 90 001 US 59, ETC.
APPROACH GRADING AT GUARDRAIL END TREATMENTS DIsT COUNTY SHEET NO.
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NSy GENERAL NOTES
A TRANSITION MAY BE REQUIRED TO INSTALL THE .
QUADGUARD EITE M10 24" WIDE (8 BAY) SYSTEM
QUADGUARD ELITE M10 TO THE OBJECT BEING SHIELDED. 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE

SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.

(27 -2") SYSTEM LENGTH
2. SEE THE RECENT QUADGUARD ELITE M10 PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
(26°-3") EFFECTIVE LENGTH PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE
@DIAPHM;MSW (7) FENDER PANELSW TOHIT INDICATOR NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
1 OF 8

.

| ;
!
o
SYSTEM "
WIDTH 24 ME3 E ME3 ME3 E ME3 ME2 MEZ2 ME2
| N RN ZBN 2N

3. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE M10
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 FLOW 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.

-

[—
© @ S " 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN
(4) ME3 CYLINDER ASSEMBLIES (REAR) (3) ME2 CYLINDER ASSEMBLIES (1) ME1 CYLINDER ASSEMBLY (FRONT) ON THE QUADGUARD ELITE M10Q PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
PLAN VIEW (5)NOSE ASSEMBLY 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN.
NON-RE INFORCED 28MPa [4,000 PSI1 CONCRETE ROADWAY MEASURING AT LEAST 12'-0" WIDE
CONCRETE PAD LENGTH (27’ -0") BY 50°-0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED
UNIDIRECTIONAL SYSTEM AGAINST AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
KEY KEY 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
(9) SHOWN WITH (1) | ME3 CYLINDER ASSEMBLIES |(6) | DIAPHRAGMS (4)QEN CYLINDER INSTALLED PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
TENSION STRUT
BACKUP ASSEMBLY (2) | ME2 CYLINDER ASSEMBLIES |(7)|FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY(5) 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
NOTE:
(3) | ME1 CYLINDER ASSEMBLY MONORAILS HIT INDICATOR WILL 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
NOTE: (4) | GEN CYLINDER (9) | TYPE OF BACKUP RAISE UPON IMPACT. BARRIER.
PROVISION SHALL BE MADE FOR REAR FENDER SIDE HIT INDICATOR
PANELS TO SLIDE REARWARD UPON IMPACT, 25" MIN. (5) | NOSE BELT ASSEMBLY 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.

<§ % & % & % <§ % — ME1 11. TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD ELITE M10 SYSTEM. THE QUADGUARD
J?S ME3 [1 ME3 [1 ME3 [1 ME3 [ ME2 [ ME2 [ ME2 0 ELITE M10 PRODUCT DESCRIPTION AND ASSEMBLY MANUAL INCLUDES SYSTEM WIDTH OF 24",
o]

v o [— =3 T ONLY THE 24" SYSTEM IS ALLOWED TO BE INSTALLED ON TEXAS ROADWAYS.
. \ |
}_7 25" —=—(] [Te]TBAY 8( [TeJTBAY 7( [TeTBAY 6 TeJTBAY 5( [MTeJTBAY 4( [TeJTBAY 3( e ]TBAY 2 | [TeJTBAY 1 lj o | ‘L 32 FOUNDATION & ANCHORING REQUIREMENTS
- ol — ]I HEIGHT FOUNDATION TYPES: A, B, C, & D
SIDE i T A — ] T T 7 I FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
PANELS @ "e. MONORAIL @'s w7s. MONORAIL [fg ® 15, MONORAIL g el ol'ls FOUNDAT ION: 6" MINIMUM DEPTH (P.C.C.)
e e e = = e i s = i = e ° v ANCHORAGE : 7" STUDS EMBEDDED 5 '/" - APPROVED ADHESIVE
REINFORCED CONCRETE FOUNDATION PAD | 6" \ FOUNDATION TYPESB ASPHALT OVER F.C.C.
ELEVATION VIEW T FINISHED GRADE FOUNDAT [ON: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
LEFT SIDE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !/, - APPROVED ADHESIVE
36" FOUNDATION TYPE:C ASPHALT OVER SUBBASE
ANCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDAT ION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
BLOCK ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !/;" - APPROVED ADHESIVE
SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS
CONCRETE / FOUNDATION TYPEzD ASPHALT ONLY
[T E—— SAFETY BARRIER 4 FOUNDAT ION: 8" MIN. (A.C.)
NOTES: > ANCHORAGE : 18" THREADED ROD EMBEDDED 16 '/;" - APPROVED ADHESIVE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR SYSTEM TRANSITIONS TYPES KEY:
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. | | 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 | QUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONCRETE (P.C.C.)
QUADGUARD ELITE M10 FIELD INSTALATION AND INFORMATION REGARDING ; ] ,
THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE TRANSITION WILL BE 3 | QUAD-BEAM TO CONCRETE END SHOE NOTE: SEE TRINITY’S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
PROVIDED BY THE MANUFACTURER TO THE ENGINEER AND INSTALLER. 4 | QUAD-BEAM TO THRIE-BEAM RAIL IF THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO
5 | QUAD-BEAM TO W-BEAM RALL igE(S}U;\TgNEEj?LgEBEERég;aﬁI&gEfND RE-ANCHORED AFTER EACH IMPACT TO ENSURE
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER’'S DRAWING PACKAGE. NOTE: TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, ;mgg&;g”iﬁg“ﬁ"-éEﬁoF‘T’ﬁRIEEBEAM oR (A.C.) FOR TEMPORARY USE ONLY.
F THE PA TA AGAINST A A RETE BACKUP. -
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKU R LT e TR B € — l - o
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED l _ Division |
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). ALL POSTS W6X8.5/9 I-BEAMS (78" LONG). Texas Department of Transportation
NOTE TRINITY HIGHWAY
THE QUADGUARD ELITE M0 8-BAY, 24" WIDE - NARROW SYSTEM
TESTED TO MASH TEST LEVEL 3. ENERGY ABSORPTION
NOTES: QUADGUARD ELITE M10
TL-3 MODEL # | QM10024E CYLINDER TYPES IN BAYS CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL -3)
BAYS P TYPE-ME3 | TYPE-ME2 | TYPE-ME! | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
DL APHRAGHS . s § AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE -
4 1 1 SYSTEM 1S EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT -
a8 2 REAR FRONT NOSE (9) CONCRETE BACKUP DIRECTIONS OF TRAFFIC FLOW. QGELITE (M10) (N)-20
= WIDTH FILE: agelitemlOn20.dan DN:TxDOT  [CKikM  [DW:VP [ck: AG
oL NOTE: (©TxDOT: NOVEMBER 2020 CONT |SECT| 408 HIGHWAY
o7 THIS STANDARD IS A BASIC REPRESENTATION OF THE REVTSTONS 647190 001 | US 59, ETC.
g QUADGUARD ELITE M10O SYSTEM AND IS NOT INTENDED — e —
<= TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. | LOW MA INTENANCE Hou | FoRT BEND 56
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@TESNHQI"g“N T QUADGUARD ELITE MI10O 69" WIDE (8 BAY) SYSTEM renoer PaneLD GENERAL NOTES

CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.

Z . SEE THE RECENT QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
g / § g 4§§ ¢ PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE WIDE
L]

P
Ny

69" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.

g ﬁ E ﬁ é ﬁ E;J 3. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE M10 WIDE
48" 69" IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
CONCRETE PAD M10 WIDE 69", THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
WIDTH 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.

SYSTEM
WIDTH

69

D ME3 D D ME3 D D ME3 D ME2 ME2 ME2 ME1

L o | d | P « £ E . A 4, SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
PROPER IMPACT PERFORMANCE. THE CORRECT PANEL(S) TO USE WILL DEPEND ON THE DIRECTION

. 3 %, OF TRAFFIC FLON AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE M10 SYSTEM
IS SHIELDING. SEE THE QUADGUARD ELITE M10 WIDE [69"1 PRODUCT DESCRIPTION & ASSEMBLY

| L ® MANUAL FOR FURTHER DETAILS.
. (1) ME1 CYLINDER

@ (3) ME2 CYLINDER ASSEMBLIES ASSEMBLY (FRONT) 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN ON
®(4) ME3 CYLINDER ASSEMBLIES (REAR) (FRONT) THE QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.

— 267 -2" EFFECTIVE LENGTH ‘ 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN.

| 27'-1" SYSTEM LENGTH NON-REINFORCED 28MPa [4,000 PSI] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE BY
o 50" -0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED AGAINST

‘ 27°-0" CONCRETE PAD LENGTH AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.

e o
uﬂ

ul

UNIDIRECTIONAL SYSTEM TRAFF IC
NOTE: PLAN VIEW @nose asseueLy " Ph0 WILL REQUIRE LEVELING. MAXINOM PERMISSIBLE CROSS-SLOPE 15 o, '
A TRANSITION MAY BE REQUIRED TO INSTALL THE ’ o

QUADGUARD ELITE M10 TO THE OBJECT BEING SHIELDED.

=
m
=<
=
m
=<

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

ME3 CYLINDER ASSEMBLIES
ME2 CYLINDER ASSEMBLIES
ME1 CYLINDER ASSEMBLY
QEN CYLINDER

NOSE BELT ASSEMBLY

grfiﬁ/KZ%§£§§§§&17//V/;=§E§§&£q/52?;£§§§§&57/éZ?g§§§§§&£j/¢5zfi§§§§&£7/¢?§;z§§§§&lj ME 2 ‘ ME1

DIAPHRAGMS
(D) EN CYLINDER INSTALLED 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY() BARRIER.
T

TE:
MONORAILS HIT INDICATOR WILL
TYPE OF BACKUP RAISE UPON IMPACT.

HIT INDICATOR HIT INDICATOR

10. FOR THE TENSION STRUT BACKUP, THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE BARRIER

TE:
NOTE WALL SHOULD NOT EXCEED 7" IN ANY CASE.

PROVISION SHALL BE MADE FOR REAR FENDER SIDE
PANELS TO SLIDE REARWARD UPON IMPACT, 30" MIN.

©EOEO
QO

11. THE WIDE QUADGUARD ELITE M10 SYSTEM IS ONLY AVAILABLE IN A 69" WIDTH.

SL1DE — e
MIN - | e FOUNDATION & ANCHORING REQUIREMENTS
- 30" TR BT T B 6 A 5 BAY 4 C—-TIBAY 3C—TCTBAY 2C—T0 BAY T (] o 3o FOUNDATION TYPES: A, B, C, & D
ANy AN ANy AN ANy ANy ANy ANy
S - A - \\ AN- N | HE IGHT FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
e T FOUNDAT [ ON: 6" MINIMUM DEPTH (P.C.C.)
SIDE | i L
PANELS MONORAIL il : MONORAIL% : ! * i ANCHORAGE : 7" STUDS EMBEDDED 5 2" - APPROVED ADHESIVE
o, =l =t S g I=-=I =-=1 T L]
RE INFORCED CONCRETE FOUNDATION PAD | 6" FOUNDATION TYPE:B ASPHALT OVER P.C.C.
FINISHED FOUNDAT [ ON: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
ELEVATION VIEW T GRADE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 2" - APPROVED ADHESIVE
36 LEFT SIDE FOUNDATION TYPE:C ASPHALT OVER SUBBASE
/NCHoR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDAT [ON: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !»" - APPROVED ADHESIVE
FOUNDATION TYPE:D ASPHALT ONLY
. 48" , SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDAT [ON: 8" MIN. (A.C.)
NOTES: ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !»" - APPROVED ADHESIVE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR CONCRETE SYSTEM TRANSITIONS TYPES KEY:
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. SAFETY BARRIER | | QUAD-BEAM TO CONCRETE SAFETY BARRIER QSSEQEESO%SEZEE :égi
A MANUFACTURER’S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE 2 |QUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONChE:l'E (P.C.C.)
QUADGUARD ELITE WIDE M10 FIELD INSTALATION AND INFORMATION
REGARDING THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE 3 |QUAD-BEAM TO SINGLE SLOPE OFFSET NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
TRANSITION WILL BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER 4 | QUAD-BEAM TO CONCRETE END SHOE
AND INSTALLER. IF THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO FRESH,
. 5 |QUAD-BEAM TO THRIE-BEAM RAIL UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH IMPACT TO ENSURE ADEQUATE FUTURE
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN N ; PERFORMANCE.
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. 6 |QUAD-BEAM TO W-BEAM RAIL
TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE (A.C.)
8" NON-REI[NFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, O NOTE: FOR TEMPORARY USE ONLY.
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. TRANSITION ASSEMBLIES FOR THE ;E Design
QUADGUARD ELITE M10 TO THRIE-BEAM OR Division
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED (®TENSION STRUT BACKUP W-BEAM FENCE REQUIRES I-BEAM POSTS: lTems Department of Transportation Standard
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD).
ALL POSTS W6X8.5/9 1-BEAMS (78" LONG). TRINITY HIGHWAY
NOTE:
THE QUADGUARD ELITE M10 WIDE 8-BAY SYSTEM TESTED TO MASH ENERGY ABSORPTION
TEST LEVEL 3.
NOTESS: QUADGUARD ELITE M10 WIDE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
TL-3 MODEL # QM10069E CYLINDER TYPES IN BAYS THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL-3)
BAYS P TYPE-ME3 | TYPE-ME2 | TYPE-ME! | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE
oo DIAPHRAGMS 8 4 3 1 1 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT QGELITE (M10) (W) -20
EE WIDTH 69" REAR FRONT NOSE DIRECTIONS OF TRAFFIC FLOW. FILE: qgelitemlOw20.dgn DN: TxDOT ‘CK:KM ‘DW:SS ‘CK:AG
8'@'5 NOTE: (©TxDOT: NOVEMBER 2020 CONT |SECT]| JoB HIGHWAY
oo THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6471 90 001 us 59, ETC.
[ QUADGUARD ELITE M10 WIDE SYSTEM AND IS NOT INTENDED DIST COUNTY SHEET NO.
== TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. LOW MAINTENANCE HOU|  FORT BEND 57
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RA T
23 -0" PAD LENGTH GENERAL NOTES
. . 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
22°-2 %" SYSTEM LENGTH GUIDANCE OF THE SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION
18°-10" EFFECTIVE LENGTH AT 1(888)323-6374 OR WEBSITE: www. trinityhighway.com.
<BIDIRECTI°NAL TRAFFIC> 2. THE NOSE OF THE REACT M SHALL BE CLAD WITH A PLASTIC WRAP WITH
DIAPHRAGM CYL INDER . SIDE REFLECTOR STANDARD DELINEATION ADHERED TO THE WRAP AND SHALL HAVE A SERIES OF
(TYP)y o (Tyey N P (TYP) SIDE MARKER REFLECTORS ON BOTH SIDES OF THE UNIT. SEE SITE PLAN VIEWS
. FOR MARKER AND PLASTIC WRAP COLOR ORIENTATION.
3. FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION DETAILS WILL BE AS
SHOWN ON THE MANUFACTURER’S SHOP DRAWINGS.
:20 35;;2"&" 4. DETAILS OF COMPONENTS FOR THE REACT M, BACKUPS AND REINFORCING DETAILS
WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS FURNISHED TO THE
WIDTH WIDTH
ENGINEER.
5. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM,
THE CONCRETE PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE
Yy IS 8%.
ANCHOR LOCATIONS 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR
TYP) PLAN VIEW < BIDIRECTIONAL TRAFFIC > DEPRESSIONS.
SIDE REFLECTOR
PROTECTS HAZARDS (TYP) 7. THE REACT M SYSTEM SHOULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR
UP TO 30" WIDTH — SIDE REFLECTOR REFLECTOR CENTERLINE OF MERGING BARRIERS.
’ (TYP) —_~— NOSE COVER
4 8. ALL STEEL COMPONENTS TO BE HOT DIPPED GALVANIZED EXCEPT STAKES, DRIVE
[If o SPIKES, THREADED BOLTS IN BACKUP UNIT, AND WEDGE FITTINGS ON CABLES.
Bl Dﬂ c] - Bl @ Bl Dﬂ E] 1] @ |.I .I
BACKUP— CYLINDER 6 [| CYLINDER 5 CYLINDER 4 CYLINDER 3 CYLINDER 2 || CYLINDER 1 [ sc;fogéé' 9. THIS DRAWING REPRESENTS THE REACT M TL-3 SYSTEM, RE-DIRECTIVE, NON-GATING
\ a @ (TYP) CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
d°° = | (o) Ce) s s
—d © 5 (o) @ El © — (o) (o 4'-4 Y / 1" DIA. HOLE
— — () CJ Co =~— FOR OVERPULLING DESIGN DATA TABLE FOR REACT M
. (o)) CoJ Co (CYLINDER 1 ONLY)
34 s =To T 5 TEST | TEST | OVERALL |[TRANSITION| SYSTEM
2 @ || w || i — CABLE STRAPS NUMBER | LEVEL | LENGTH LENGTH WIDTH
G:P ° q; i * — . BASE OR ANCHOR PLATE 330 1 S L0 5, 3 o5 3,
m T - - 4 - - 4
2l o ol = = T ,— ¥a" X T" ANCHOR STUD | 3-36
. CONCRETE PAD RE INFOR RETE PA | 8" i RETE PA ; T = -
D EIN o CED CONC E E D )CONC E E D ,7TOP OF CONCRETE 3'37A TL'3 22 '2 ;’4 9 -10 ;/4 3 '5 ;/4
b T > / 51," EMBED 3-38 TL-3 |[22°-2 %" - 3-5 Yy
3 AcHoR ELEVATION VIEW ‘BLock. T
BLOCK LEV v BLOCK - T
LEFT SIDE N o . ANCHOR SYSTEM TYPE
: VARIES
APPROVED ADHESIVE, 7" STUDS, 5.5" EMBEDMENT
REACT M SYSTEM WITH NO TRANSITIONS A —~—
. (SEE THE MANUFACTURER’S SHOP DRAWINGS FOR VIEW A-A FOUNDATION TYPES
48 TRANSITIONS AND OFFSET INSTALLATION DETAILS.) ANCHORING DETAIL .
BASE TRACK *SEE FOUNDATION TYPES TABLE MINIMUM 8" REINFORCED PORTLAND CEMENT CONCRETE
BACKUP — PAD (REQUIRED REINFORCING STEEL FOR CONCRETE
\ PAD SHALL BE SHOWN ON THE MANUFACTURER'S SHOP
N BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS DRAWINGS.
o o 56 i(@
\° © W W W m ® m ® °° MINIMUM 8" NON-REINFORCED PORTLAND CEMENT
®)
[ [ - o CONCRETE ROADWAY MEASURING AT LEAST 12° WIDE
® L BY 50’ LONG)
T e T T T T T T T T T T ] e oo MINIMUM 7" CONCRETE DECK STRUCTURE, OR
® 3 SAFETY SHAPE BARRIER MINIMUM 6" REINFORCED CONCRETE ROADWAY
] Y SH
\ s o s o s o o o s o i TRANSITION (ADAPTER) NOTE:
e o ole / o TRANSITION PLATE (S) (OPTIONAL) THIS STANDARD IS A BASIC REPRESENTATION OF THE
/ REQUIRED W/BI-DIRECTIONAL REACT M SYSTEM AND IS NOT INTENDED TO REPLACE
/ TRAFFI1C FLOWS ONLY. THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.
/
ANCHOR LOCATIONS — PLAN VIEW
o o (TYP)
BACKUP ——»] ® Design
g Divis%on
l Texas Department of Transportation Standard
~BASE TRACK
oo ! TR TY HIGHWAY
/ VERTICAL WALL BARRIER VERTICAL WALL BARRIER INI
: ’ o TRANSITION (ADAPTER) TRANSITION (ADAPTER) ENERGY ABSORPTION
2l 2 e lle ot SR R SR e = TRANSITION PLATE (S) (OPTIONAL) TRANSITION PLATE (S) (OPTIONAL) CRASH CUSHION
CONCRETE PAD v \ REINFORCED CONCRETE PAD -~ REQUIRED W/UNIDIRECTIONAL REQUIRED W/BI-DIRECTIONAL
’ — - TRAFFIC FLOWS ONLY. TRAFFIC FLOWS ONLY. REACT M (NARROW)
ANCHOR ELEVATION VIEW NOTES: (MASH TL-3)
® BLOCK CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR REACT (M) _ 21
@ THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE
= PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS: FiLes reactm2l. dgn o TXDOT_ [c KM [ons S5 o L
Su BACKUP AND BASE TRACK ASSEMBLY AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE ©Tx00T: JULY 2021 s o o oy
SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT EvTSons 627190 001 US 58, ETC
o ee (SEE THE MANUFACTURER'S SHOP DRAWINGS FOR TRANSITIONS, OFFSETS, DIRECTIONS OF TRAFFIC FLOW ’ .
b BIDIRECTIONAL AND UNIDIRECTIONAL INSTALLATION DETAILS.) : p1sT counTy SHEET NO.
é: LOW MAINTENANCE HOU FORT BEND 58
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GENERAL NOTES
System Length (See Table) 1. For specific information regarding installation and technical
guidance of the system, contact: Trinity Highway - Energy Absorption
Effective Length (See Table) at 1(888)323-6374. 70 W. Madison St. Suite 2350. Chicago, IL 60602
2. The nose of the REACT 350 shall be clad with a plastic wrap
] with standard delineation adhered to the wrap and shall have a
I series of side marker reflectors on both sides of the unit.
\ See site plan views for marker and plastic wrap color orientation.
3. For bi-directional traffic, appropriate transition details will
be as shown on the manufacturer’s shop drawings.
Varies == I = = = Varies with 4. Details of components for the REACT (W) and backups and reinforcing
System Type| T E — = = System Type details will be shown on the manufacturer’s shop drawings
furnished to the Engineer.
5. If the cross-slope varies more than 2% over the length of the
system, the concrete pad will require level ing. Maximum
permissible cross-slope is 8%.
L 6. The installation area should be free from curbs, elevated objects,
or depressions.
7. The REACT (W) system should be approximately parallel with the
Pad Length (See Table) barrier or ¢ of merging barriers.
8. All steel components to be hot dipped galvanized except stakes,
drive spikes, threaded bolts in backup unit, and wedge fittings
PLAN VIEW on vestea
TRAFFIC
ide Marker . <
Sid < Plastic Wrap
WIDE REACT SYSTEMS
o 1 1 1 | 1 1 1 1 1 SYSTEM | BACKUP TEST SYSTEM EFFECTIVE PAD
m T i i o . . TYPE WIDTH LEVEL LENGTH LENGTH LENGTH
" : " 46" TL-2 18" -10" 16 -3" 19 -6"
42 © 38 W60 60" Lo Lo
‘ M TL-3 30°-10 29 -3" 32' -6
T — — — 5 ———— | ————— ¢ o6 96" TL-2 18°-10" | 17°-6" 19 -7"
| TL-3 34" -9" 32°-10" 35" -6"
ELEVATION VIEW w120 120 TL-3 33°-10 32" -2 35 -6
See manufacturer’s shop Concrete Pad 8
drowings for details of (See the manufacturer’s shop drawings for additional details.)
Steel Backup option.
24"
ANCHOR SYSTEM TYPE
Rail Length (See Table) MP—3® polyester anchoring system
with 7.5" studs, 5.5" embedment
FOUNDATION TYPES
3 5
o Minimum 8" Reinforced concrete pad (Required
reinforcing steel for concrete pad shall
varies o I—__]— e [ e [ P9 [ P79 F e ] 7__’7ﬂﬁl N be shown on the manufacturer's shop drawings.
System Type
Y P == &= &= S — &= Minimum 8" Non-reinforced concrete roadway
55 k }‘L (Measuring at least 12° wide by 50° long)
o) T Monorai | Monorai | End Cap
Minimum 7" Concrete deck structure, or
Minimum 6" Reinforced concrete roadway
Steel Backup
(Option) PLAN VIEW
Note: Monorail & Backup
= [ must be straight ;ﬂy Design
Concrete Backup within one half inch. TRAFFIC Division
(Option) —_| l Texas Department of Transportation Standard
B
Permitted Construction
/ Joint TRINITY HIGHWAY
——— pd : - — ENERGY ABSORPTION
- = 1 |¢| 1 L 'H_+_H_+_H'*_:- L 1 L CRASH CUSHION
N T L EVATION ViEw (REACT 350 WIDE)
= Anchor = —}._ %
=4 FILE: reactwl6. dgn n: TXDOT ‘CK:KM ‘DW: VP ‘CK:\/P
<[ —
3'1«'6 MONORAIL ASSEMBLY DETAIL (© TxDOT: October 2001 CONT |SECT JoB HIGHWAY
- 18" (See the manufacturer’s shop drawings REVISIONS 6471 90 001 uUs 59, ETC.
Eﬂ for monorail hardware installation.) REVISED 03,2016 «vP) D1ST COUNTY SHEET NO.
<= LOW MAINTENANCE HOU FORT BEND 59
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GENERAL NOTES

1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL

GUIDANCE OF THE SYSTEM, CONTACT: WORK AREA PROTECTION, CORP.
FOUNDATION LENGTH (SEE TABLE) AT (800) 327-4417, OR (630) 377-9100.

TRAFFIC

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

3. ADDITIONAL DETAILS FOR THE TRANSITION OPTION AND FOUNDATION

NOTE:

SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT
MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE
OF AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.

% ”””” o ::@ OPTION WILL BE SHOWN ON THE MANUFACTURER’S SHOP DRAWINGS
i — — o I FURNISHED TO THE ENGINEER.
ol g \ = = N e
FRONT =K =] g REAR > 4. CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE STRENGTH
a0 |- | = || g 3) 24 | 3 OF 4,000 PSI.
z 4 % ol g bl bl o o o@ %, 5. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8X%.
» 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
OBJECTS, OR DEPRESSIONS.
7. THE SCI100GM & SCI7OGM SYSTEMS SHOULD BE APPROXIMATELY PARALLEL
PLAN VIEW WITH THE BARRIER OR CENTERLINE OF MERGING BARRIERS.
TRAFFIC
MINIMUM CLEARANCE
TRAFFIC FOR PANELS TO SLIDE
> _g"
- T TT T
il 1@1 Wol !\o“
\ H Il 0]
‘=L \‘ ‘\ [ [ NOTE:
2'-9 ¥ = a w x FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
e - RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
$ - - - | ‘ o (SEE MANUFACTURER’S PRODUCT MANUAL)
il [l []
® 9]
al = al =

UNIT LENGTH (SEE TABLE)

9"

ELEVATION VIEW 6" REINFORCED PAD SHOWN—
(SEE FOUNDATION OPTIONS)
VODEL TEST UNIT UNIT | FOUNDATION | OBSTACLE FOUNDATION OPTIONS
LENGTH
LEVEL (approx. ) WIDTH LENGTH WIDTH 6" REINFORCED CONCRETE (5 '»" ANCHOR EMBEDMENT)
SCITOGM TL-2 13 -g" 210 %" | 15°- 6 Y 24"to 36" 8" UNREINFORCED CONCRETE (5 Y," ANCHOR EMBEDMENT)
" " (YA
SC11006M L-3 216" | 301 e 23 - o 24"t0 36" 3" MIN. ASPHALT OVER 3" MIN. CONCRETE (16 '/»" ANCHOR EMBED.)
6" ASPHALT OVER 6" COMPACT SUBBASE (16 !/2" ANCHOR EMBED.)
SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKUP TYPE.
8" MINIMUM ASPHALT (16 /2" ANCHOR EMBEDMENT)
FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER’S
PRODUCT MANUAL. o ]
— Design
; Divis%on
l Texas Department of Transportation Standard
[RANSITTION OPTIONS WORK AREA PROTECTION
CONCRETE VERTICAL WALL
CONCRETE TRAFFIC BARRIERS CORP
GUARDRAIL (W-BEAM) (SMART _NARROW)
GUARDRAIL (THRIE-BEAM)
& TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E. SMTC(N) -16
<= ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). FILE: smtcnl6. dgn o TX00T_ ek ki Jow: VP cr:VP
3'1«'6 (©TxDOT: February 2006 CONT |SECT JoB HIGHWAY
- FOR BI-DIRECTIONAL TRANSITION PANEL AND END ey on, eSO 647190 o001 US 59, ETC.
e SHOE DETAILS, SEE MANUFACTURER’S PRODUCT MANUAL. REVISED 03, 2016 (VP) DIST COUNTY SHEET NO.
= LOW MAINTENANCE HOU FORT BEND 60
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TRAFFIC GENERAL NOTES
FOUNDATION LENGTH VARIES

. 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(SEE MANUFACTURER™S CONFIGURATION CHART) ‘ GUIDANCE OF THE SYSTEM, CONTACT: WORK AREA PROTECTION, CORP.
AT (800) 327-4417, OR (630) 377-9100.

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

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

Go
B

©
€]

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

O

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

®
\CA®Z

©
ol

5. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.

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

e

7. THE SCIT00GM & SCI7OGM SYSTEMS SHOULD BE APPROXIMATELY
PARALLEL WITH THE BARRIER OR @ OF MERGING BARRIERS.

PLAN VIEW

WIDTHS VARIES
41" UP 120"

TRAFFIC

TRAFFIC

(SEE MANUFACTURER' S
CONF IGURATION CHART)

NOTE: FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS
RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.

I : (SEE MANUFACTURER’S PRODUCT MANUAL)
2'-9 %"

g
Kl
NEIBIE

2'-9 3"

0{[0
U

NOTE: SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT

A al la A A al la MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE

H H H H H H H H ‘ OF AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.

7"

% n
| %g
s
[[e
3[@
[[e
@
el ]
—nf
L
e
:%EQE Ol e[ |E]] [[E2]]e]

FRONT SECTION LENGTH REAR SECTION LENGTH VARIES
(SEE TABLE FOR TL-2 & TL-3)

g"

(SEE MANUFACTURER’S CONFIGURATION CHART)

ELEVATION VIEW

6" REINFORCED PAD SHOWN
(SEE FOUNDATION OPTIONS)

WIDE TRANSITION LENGTHS

GORE TL-2 TL-3 FOUNDATION OPTIONS FRONT
WIDTH OVERALL SYSTEM | OVERALL SYSTEM MODEL TEST SECTION UNIT FOUNDATION GORE
LENGTH LENGTH 6" Reinforced Concrete (5 /2" Anchor Embedment) (WIDE) LEVEL LENGTH WIDTH LENGTH WIDTH
" F_qm P 8" Unreinforced Concrete (5 !," Anchor Embedment)
4 20" -1 281 SCI70GM TL-2 13°-6" | 2°-10 %" | Yplos i tes " | 41" TO 133"
28 ) o 2910 3" Min. Asphalt over 3" Min. Concrete (16 /" Anchor Embed.) VERALL LENGTH
" 17-10" fo10" - " LS I VARl P 41" T0O 133"
o 6" Asphalt over 6" Compact Subbase (16 !»" Anchor Embed.) SCI100GM -3 21" -6 3-172 PLUS 17-6
" 23 -5 317 -5"
8" Minimum Asphalt (16 2" Anchor Embedment) SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKUP TYPE.
60" 24 -7" 32 -1"
68" 26 -6" 34’ -6" FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER’S

PRODUCT MANUAL.

69" 26" -8" 34" -8" ;ﬂ Design

Division
81" 29’ -7" 37" -7" l Texas Department of Transportation Standard
TRANSITION OPTIONS
88" 31°-2" 39 -2" WORK AREA PROTECTION
9ar 32777 20" 7" Concrete Vertical Wall
Concrete Traffic Barriers (:()F?F)
100" 341" 42 -1
Guardrail (W-Beam) (SMART —WI DE )
107" 35/ -g* 43" -g"
Guardrail (Thrie-Beam)
nz- 36 -11" 44 -1
Q% 120" 38°-10" 46 -10" TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E. SMTC (W) 1 6
== ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). FiLe: smtowl6. dgn o TXDOT_[okkM_ [owsBD/VP Jek:vP
%6 126" 40’ -2" 48’ -2" (© TxDOT: FEBRUARY 2006 cont | sect 208 HIGHWAY
- FOR BI-DIRECTIONAL TRANSITION PANEL AND END REVISIONS 6471 90| 001 Us 59, ETC.
L 133" -1 49" -11" SHOE DETAILS, SEE MANUFACTURER’S PRODUCT MANUAL. REVISED 8% i VE oisT counry SHEET nO.
== LOW MAINTENANCE ' HOU FORT BEND 61
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i RA T
‘ System Length (Varies) GENERAL NOTES
1. For specific information regarding installation and technical guidance of the
system, contact: Lindsay Transportotion Solutions - Barrier Systems, Inc. ot
—= A (707) 374-6800. 180 River Road, Rio Vista, CA 94571
2. For bi-directional traffic, appropriate transition panels will be required.
\ 3. Additional details for the backup support option, transition options and
I T I T 1 T > N foundation option will be shown on the monufacturer’s shop drawings
):K furnished to the Engineer.
|- o o
b b b - 4, Concrete shall be class "S" with a minimum compressive strength of 4,000 psi.
4'- o : ° : (30" OR 36")
i B P i 5. Maximum permissible cross-slope is 8%.
| o o
D Y o 6. The installation area should be free from curbs, elevated objects, or
T I i i i IL depressions.
i \
7. The TAU-11-R system should be approximotely parallel with the borrier or
center of merging barriers.
—A PLAN VIEW 8. Refer to Universal TAU-II-R configuration chart for specific systems
—_— configuration number and location of each type of energy absorbing element.
A++0c_:hmen+s and +rcn§i+ion§ to various 9. 30-inch (30") model shown, also avalable in 36-inch (36") configuration.
barrier shapes, barrier railings and
bi-directional traffic flows are available.
TRAFFIC
(SEE MANUFACTURER’S PRODUCT MANUAL)
PRODUCT CODE QTyY DESCRIPTION
‘ . B ] () e ) o
B030704 1 Front Support
b — () () 1 6 ) o B030703 TBD | Mid Support
2'- 8 TBD 1 Backstop Assembly (See Table)
Q{ TBD 1 Front Cable Anchor
q TBD 1 Nose Assembly
i i 1 i 2o B010202 TBD | Sliding Panel
| | B010659 2 End Panel
. K001003 1 Slider Assembly Kit
(Pad length on TAU-II-R S P(::m:engZn(;vg;”de:)s' n speed and back type) I-.Zlerpen‘r | BS1-1202006-KT_|TBD TAU-TL-R Slider Kit
engrh o s P ton sp up TyP Identifying Deco BSI-1107131-KT |TBD | TAU-11-R EAE Mounting Hw Kit
BSI-1012069-00 TBD Energy Absorbing Element, Type 1
N BSI-1012070-00 | TBD | Energy Absorbing Element, Type 2
ELEVATION VIEW BSI[-1012071-00 TBD Energy Absorbing Element, Type 3
TRAFFIC BSI-1110009-00 TBD | Energy Absorbing Element, Type 3N
TBD TBD Cable Assembly
K001004 TBD Cable Guide Kit
KO01005 2 Front Support Leg Kit
(2°-10" OR 3'-4") -
| | TRANSITION OPTIONS B010651 4 Pipe Panel Mount
Anchor i Pack
Vertical Wall TBD 1 nchor ing Package
Nose Piece Concrete Traffic Barriers ENERGY ABSORBING ELEMENTS (EAE) (TBD) = To Be Determined, depending on Backup Type
(Del ineation) and System Length.
W-Beam Guardrai | .
(See manufacturer’s product manual for details)
, Thrie Beam Guordrail BACKUP SUPPORT OPTIONS
Reinforced Concrete 2'- 8" . N .
Pad For bl—dlrecflonol transition panel Compact (Stand Alone)
and end shoe details.
(See Foundation \ (See manufacturer’s product manual.) Flush Mount
Option Table) | o s adld] |, | PCB (Concrete Barrier) ; ’ Bg/siggn
o o IS IS 6" .
v w - Texas Department of Transportation Standard
? FOUNDATION OPTIONS y 4 P P
l l 6" Reinforced Concrete TAU-11-R (NARROW) SYSTEM LENGTHS LTS-BARRIER SYSTEMS
4'- 0" " .
8" Unreinforced Concrete BACKSTOP TL-2 TL-3 70 mph CRASH CUSH ION
SECTION A-A Asphalt over Concrete with Minimum PCB 13°-7" 27 -10" 30 -7"
6" Embedment in Concrete Flush Mount 14" 0" 28" -3" 31 -0" (R- NARROW)
Nose Piece delineation orientation,
is shown elsewhere on the plans. 6" Asphalt over 6" Compact Subbase Compact 15°-3" 29'-6" 32°-3" TAU_ I I - R (N) - ] 6
e " Mini Transition + n I sewh the pl
= 8" Minimum Asphal+t E(’C_]CKUDAﬁ:d rc:n5| I 'OHT_VEEZ ir?ls own-i iﬁw er: onl neTDst)JnS, FIiLe: taulirni6. don o Tx00T_ [ci ki Jows VP [exs coL
i.e. enuator locatio etgils or i e genera otes). ;
% For steel placement in concrete foundations. 9 ©1x00T: Jonuory 2013 cont [sect 908 HIGHNAY
NI (See manufacturer’s product manual) REVISED 06,2015 (1P 6471 90 oo us 59, ETC.
Eﬂ P Note: System lengths are * 2" REVISED 03,2016 (VP) DIST COUNTY SHEET NO.
== LOW MAINTENANCE HOU FORT BEND 62
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System Length (Varies) GENERAL NOTES
1. For specific information regarding installation and technical guidance of the
2 system, contact: Lindsay Transportation Solutions - Barrier Systems, Inc. at
N (707) 374-6800. 180 River Road, Rio Vista, CA 94571
c
2 A 2. For bi-directional traffic, appropriate transition panels will be required.
(o]
o) — 3. Additional details for the backup support option, transition option and
S o foundation option will be shown on the maonufocturer’s shop drawings furnished
g =~ o o to the Engineer.
‘g- g ; ; System (Backup)
° ( = o o o widths varies 4, Concrete shall be class "S" with a minimum compressive strength of 4,000 psi
=z . — o o o " m
. Varies I ° of D 42" to 102 5. Maximum permissible cross-slope is 8%.
T b 2 ° - (6" increments)
L — = ° ° ° , 6. The installation area should be free from curbs, elevated objects, or groud
2 o o ° (See Manufacturer’s depressions.
S Q) ° ° Configuration Chart)
b o % 7. The TAU-1I-R system should be installed approximately parallel with
nE_ ‘ S the barrier or center of merging barriers.
_g 8. Refer to Universal TAU-II-R configuration chart for system configuration
5 A numbers and location of each type of energy absorbing element.
[
=
3 TRAFFIC PLAN VIEW
w
§ Attachments and transitions to various barrier shapes, barrier
° railings and bi-directional traffic flows are available.
-2 (See manufacturer’s product manual) BILL OF MATERIAL
<
2 T <'_‘ = = = = PRODUCT CODE aty DESCRIPTION
Fé © [0 o o () (2 {[o ][ [] B030704 1 Front Support
; < BO30703 TBD | Mid Support
8 2'-8 <° x L - L L Lol ° TBD TBD | XL Bulkhead
e - r - e TBD TBD XXL Bulkhead
° v Ll TBD TBD | XXXL Bulkhead
§ r @)\= L, o TBD 1 Backstop Assembly (See Table)
*E TBD 2 Front Cable Anchor
2 Pad Length (Varies) TBD 1 Nose Assembly
c .
: (Pad length on TAU-II-R Systems depend on design speed) B010202 TBD | Sliding Panel
) BO10659 2 End Ponel
53.; K001003 1 Slider Assembly Kit
= ELEVATION VIEW BSI-1202006-KT | TBD | TAU-TI-R Slider Kit
§'_ TRAFFIC BSI-1107131-KT | TBD | TAU-I1I-R EAE Mounting Hw Kit
a TAU-11-R (WIDE) SYSTEM LENGTHS E|efp§n‘!' BS1-1012069-00 | TBD | Energy Absorbing Element, Type |
IdeBZéGng BSI1-1012070-00 TBD | Energy Absorbing Element, Type 2
SYSTEM WIDTH TL-2 TL-3 | 70 mph ~ BSI-1012071-00 | TBD | Energy Absorbing Element, Type 3
42" 157 -4 297 -5~ 327 -3" BSI-1109042-00 TBD Energy Absorbing Element, Type 1S
BSI-1107116-00 BD Energy Absorbing Element, Type 2S
Nose Piece 48" 157-4" | 29'-5" | 32"-3" BSI-1110009-00 | TBD | Energy Absorbing Element, Type 3N
(Del ineation) 54" 157 -4" 29’ -5 " 32/ 3" TBD TBD | Cable Assembly
2'- 8" P K001031 TBD | Lateral Support Kit
" r_gn 29 _5 2' -3"
60 12°-5 3 3 K001004 TBD | Cable Guide Kit
66" 12°-5" 26" -7" 29’ -5" KO01005 2 Front Support Leg Kit
gl 72" 12’ -5" 26 -T7" 26’ -7" TBD 1 Anchor ing Package
[ ] S [ ] 6" e 2 5w | 2677 | 26 -7 ENERGY ABSORBING ELEMENTS (EAE) (TBD) - To Be Determined, depending on Backup Type
f B . .. , " . B and System Length.
‘ Varies ‘ 84 12°-5 26" -1 26" -1 (See manufacturer’s product manual for details)
\ \ Reinforced 90" 12’ -5" 26 -7" 26" -1"
H Concrete Pad o P = * Desi;
Varies | 96" 12°-5" | 26°-7" | 26'-7 l;' Division
(See Foundation - — Texas Department of Transportation Standard
SECTION A-A Option Table) 102 26' -7
Nose Piece delimeation orientation, Note: System Lengths are +/-2" LTS'BARR I ER SYSTEMS
is shown elsewhere on the plans.
FOUNDATION OPTIONS TRANSITION OPTIONS CRASH CUSH ION
6" Reinforced Concrete Vertical Wall (R-WIDE)
BACKUP SUPPORT OPTIONS _ . .
8" Unreinforced Concrete Concrete Traffic Barriers TAU I I R (W) 1 6
e Wide Flonge (Stand alone) Asphalt over Concrete with Minimum W-Beam Guardrai | | | |
— Backup and Transition types are shown " H N - FILE: touiirwl6.dgn on: TxDOT  |cki KM |ows VP cks COL
Sk P ' yp. 6" Embedment in Concrete Thrie Beam Guardrai l ©7TxD0T: January 2013 CONT |sECT JoB HIGHWAY
@ e elsewhere on the plans, (i.e. Attenuator SEVisions
e location details or in the general notes). For steel placement in concrete foundations. For bi-directional transition panel and end shoe details. wevisED 06,2015 (i) GD‘:ZT' 90 SSN‘W us SivHEEEIOC'
. ’ REVISED 02,2016 (VP) N
== (See manufocturer’s product manual) (See manufacturer’s product manual) LOW MAINTENANCE HOU FORT BEND 63
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NOTE:
A TRANSITION MAY BE REQUIRED TO INSTALL THE QUADGUARD M10 24" WIDE 6-BAY SYSTEM GENERAL NOTES
QUADGUARD M10 TO THE OBJECT BEING SHIELDED.
(22° -0") SYSTEM LENGTH 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
L SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.
(20 -8") EFFECTIVE LENGTH 2. SEE THE RECENT QUADGUARD M10 PRODUCT DESCRIPTION ASSEMBLY MANAUAL FOR IMPACT
PERFORMANCE CHARACTERISTICS AND DESIGN LIMITIONS AND THE DRAWING PACKAGE FOR THE
@DIIAF:)HFRAGGM (3)FENDER PANELS ~OUTLINE OF P.C. CONCRETE PAD NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD M10 SYSTEM AT ANY GIVEN LOCATION.
3. FOR BI-DIRECTIONAL TRAFFIC: THE PLACEMENT OF THE QUADGUARD M10 1S RESTRICTED.
1 2 3 4 5 6 AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD M10 THE CRASH
] CUSHION MUST BE PLACED SUCH THAT THE TRAFFIC SIDE OF CRASH CUSHION IS AT LEAST
M M M i AS FAR FROM ADJACENT TRAVEL LANE LINE AS THE TRAFFIC SIDE OF BARRIER/OBJECT BEING
1 I 1 i g_\@g 1 i 1 i SHIELDED
oo i g_a:\%?% BAY 4 BAY 3 BAY 2 BAY 1 % 8" )
SYSTEM 24" y TYPE M-11 I I TYPE M-11 TYPE M-1 1 TYPE M-1 TYP - CONCRETE PAD 4. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED
WIDTH it ‘ : ’ WIDTH FOR PROPER IMPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE
o o ~4EREAR aREALE = FRONT %éROFjL% @Ro'ﬂ% DIRECTION OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD
‘ ; i = ET e A i f M10 SYSTEM IS SHIELDING. SEE THE QUADGUARD M10 PRODUCT DESCRIPTION & ASSEMBLY
[ - - = = = ] MANUAL FOR FURTHER DETAILS.
\ ®(3 CARTRIDGES - TYPE M-II1 REAR) (D (4 CARTRIDGES - TYPE M-1 FRONT) / 5. COMPONENTS FOR THE QUADGUARD M10 BACKUP AND REINFORCING DETAILS ARE SHOWN ON THE
T QUADGUARD M10 PRODUCT DESCRIPTION % ASSEMBLY MANUAL.
NOSE ASSEMBLY
BACKUP ASSEMBLY () PLAN VIEW ® 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI]1 (P.C.) OR 8" MIN.
Lo NON-RE INFORCED 28MPa [4,000 PSI1 CONCRETE ROADWAY MEASURING AT LEAST 12‘-0" WIDE
CONCRETE PAD LENGTH (21°-0") BY 50°-0" LONG. ANCHOR BLOCK 1S NOT REQUIRED WHEN USING 8" CONCRETE PAD [NSTALLED
UNIDIRECTIONAL SYSTEM AGAINST AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
KEY KEY PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
NOTE: QUADGUARD CARTRIDGE MONORAILS
PROVISION SHALL BE MADE FOR REAR FENDER SIDE % — % ot rsny 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
FANELS TO S IDE "REARWARD LPON IMBACT, “S0= MIN. 9. THE QUADGUARD M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
(3) | FENDER PANEL (6) | BACKUP ASSEMBLY BARRIER.
SACKUP ASSENB CARTRIDGE IN
K Y NOSE ASSEMBLY
[BACKUP AS LY® > S 10. FOR THE TENSION STRUT BACKUP THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE
SLIDE ¥ BARRIER WALL SHOULD NOT EXCEED 7" IN ANY CASE.
MIN
30" =11 o1l BAY 6 ( Toll BAY 5 q [To1l BAY 4 ( [To L BAY 3 0 (o1l BAY 2 ( [[o1] BAY 1 11. TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD M10 SYSTEM. THE QUADGUARD M10
an 32" PRODUCT DESCRIPTION AND ASSEMBLEY MANUAL INCLUDES SYSTEM WIDTH OF 24",
HEIGHT ONLY THE 24" SYSTEM IS ALLOWED TO BE INSTALLED ON TEXAS ROADWAYS.
SIDE = Y iR o T =
———— - - - - - -
PANELS a T MONORAIL@V@ 5 MONORAIL ”g E o moNoraIL @) @t FOUNDATION & ANCHORING REQUIREMENTS
- ASSEMBLY i b — . . kL ASSEMBLY 14 n© L AsseweLY Sy 1 FOUNDATION TYPES: A, B, C, & D
CONCRETE PAD // REINFORCED CONCRETE FOUNDATION PAD | 6" \ FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
——————— FINISHED GRADE FOUNDATION: 6" MINIMUM DEPTH (P.C.C.)
(2)DIAPHRAGM ELEVATION VIEW T ANCHORAGE : 7" STUDS EMBEDDED 5 '/2" - APPROVED ADHESIVE
LEFT SIDE FOUNDATION TYPE:B ASPHALT OVER P.C.C.
36" FOUNDATION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
ANCHOR ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !/," - APPROVED ADHESIVE
BLOCK
FOUNDATION TYPE:C ASPHALT OVER SUBBASE
FOUNDATION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
| 48" | BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !/;" - APPROVED ADHESIVE
gglﬁia THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDATION TYPE:D ASPHALT ONLY
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. CONCRETE / FOUNDATION: 8" MIN. (A.C.)
SAFETY BARRIER <>/ N ANCHORAGE: 18" THREADED ROD EMBEDDED 16 /2" - APPROVED ADHESIVE
A MANUFACTURER’S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE -
QUADGUARD M10 (N) INSTALATION AND DETAILED INFORMATION REGARDING SYSTEM TRANSITIONS TYPES K ALT CONCRETE  (A.C.
THE TYPE OF BACKUP ASSEMBLY FOR THE REQUIRED TRANSITION WILL BE 1 | QUAD-BEAM TO CONCRETE SAFETY BARRIER COMPACTED SUBBASE (C. S.)
PROVIDED TO THE ENGINEER AND INSTALLER. s
2 | QUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONCRETE (P.C.C.)
NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
6 REINFORCED CONCRETE PAD REQULRES THE INSTALLATION OF AN 3 |QUAD-BEAM TO CONCRETE END SHoF IF THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. _ 4 |QUAD-BEAM TO THRIE-BEAM RAIL FRESH, UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH IMPACT TO ENSURE
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, 4 5 | QUAD-BEAM TO W-BEAM RAIL ADEQUATE FUTURE PERFORMANCE.
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. Q&V TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF IRMED (6) TENSION STRUT BACKU NOTE: (A.C.J FOR TEMPORARY USE ONLY.
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). TRANSITION ASSEMBLIES FOR THE
QUADGUARD M10 TO THRIE-BEAM OR =t Design
NOTE: W-BEAM FENCE REQUIRES I-BEAM POSTS: Divicion
THE QUADGUARD M10 24" WIDE 6-BAY - NARROW SYSTEM l Texas Department of Transportation Standard
HAS BEEN TESTED TO MASH TEST LEVEL 3.
ALL POSTS W6X8.5/9 1-BEAMS (78" LONG).
TL-3 MODEL # | QM10024 CARTRIDGE TYPES IN BAYS TRINITY HIGHWAY
BAYS 6 TYPE-MLI | TYPE-MI | TYPE-MI ENERGY ABSORPTION
DIAPHRAGMS 6 3 3 1 NOTES: QUADGUARD M10
WIDTH 24" REAR FRONT NOSE CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR (MASH TL-3 & TL-2 NARROW-24"ONLY)
THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE
-2 WoDEL ¥t | owTo24 CARTRIDGE TYPES IN BAYS PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
- AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE -
ae BAYS 3 TYPE-MIL | TYPE-MI | TYPE-MI SYSTEM IS EXPOSED TO [MPACTS FROM ONE OR TWO DIFFERENT QGUARD (M10) (N) -20
::E DIRECTIONS OF TRAFFIC FLOW. FILE: aguardmiOn20. dgn DN: TxDOT ‘CK:KM ‘DW:VP ‘CK:AG
8'@'5 DIAPHRAGMS 3 ! 2 ! NOTE: (©TxDOT: NOVEMBER 2020 CONT |SECT]| JoB HIGHWAY
" WIDTH 24" REAR FRONT NOSE THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 647190| 00! us 59, ETC.
- QUADGUARD M10 SYSTEM AND IS NOT INTENDED TO R A DisT CouNTY SHEET No.
== REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. EUSABLE HoU| FORT BEND 64
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SHOWN WITH

TENSION STRUT QUADGUARD M WIDE (69") (6 BAY) SYSTEM GENERAL NOTES
BACKUP ASSEMBLY BIDIRECTIONAL TRAFFIC
3)FENDER PANEL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE SYSTEM,
(TYP) _@) DIAPHRAGHS NOSE ASSEMBLY CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374 OR WEBSITE
S S— , www. trinityhighway. com.
° (TYP)
7 / 2. SEE THE RECENT QUADGUARD M WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT PERFORMANCE
oS - i - CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE SIX (6) BAY WIDE
7 [69"1 SYSTEM BEFORE INSTALLING THE QUADGUARD M WIDE AT ANY GIVEN LOCATION.
; 3. COMPONENTS FOR THE QUADGUARD M WIDE BACKUP AND REINFORCING DETAILS ARE SHOWN ON THE
QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
4 = ‘ = : | E—— OQuadGuand® QuadGuard® QuadGuard® Qma%m@ o 4. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
SYSTEM | FRONT => H FRONT => FRONT => [ RONT=> = o CONPCARDETE 5. FOR PERMANENT APPLICATIONS, QUADGUARD M WIDE SHOULD BE ASSEMBLED ON AN EXISTING OR
WIDE = S— — . FRESHLY PLACED AND CURED CONCRETE BASE 28MPQ [4,000 PSI1 MINIMUM. QUADGUARD M WIDE SYSTEM
= g e TR o TR o Iﬁwﬁ WIDTH MAY ALSO BE ASSEMBLED ON REINFORCED OR NON-REINFORCED CONCRETE ROADWAY (MINIMUM 8° THICK).
g ! - 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN. NON-
REINFORCED 28MPa [4,000 PSI] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE BY 50’ -0"
\ LONG. ANCHOR BLOCK 1S NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED AGAINST AN
S ) g \ IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
9 B \ \@)FENDER PANEL 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE PAD
7 f’ﬁ (D) QUADGUARD CARTRIDGE 1rypy WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
(TYP) <BIDIRECTIONAL TRAFFIC> 8. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD M WIDE IS
RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD M WIDE,
20°-8" EFFECTIVE LENGTH THE QUADGUARD M WIDE SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF THE BARRIER THAN
. oo | THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO BOTH QUADGUARD M WIDE
4" = 22'-0" SYSTEM LENGTH ‘ AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
217-0" CONCRETE PAD LENGTH ! 9. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
PLAN VIEW PROPER IMPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE DIRECTION OF
Al R TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD M WIDE SYSTEM IS
SHIELDING. SEE THE QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL FOR FURTHER
KEY DESCRIPTION KEY DESCRIPTION DETAILS.
NOTE: (D | auaDGUARD CARTRIDGE | (5) | NOSE ASSEMBLY
PROVISION SHALL BE MADE FOR REAR FENDER SIDE 10. THE QUADGUARD M WIDE SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE BARRIER.
PANELS TO SLIDE REARWARD UPON IMPACT, 30" MIN. @ | p1aPHRAGM () | TYPE OF BACKUP
FENDER PANEL NOSE ASSEMBLY 11. FOR THE TENSION STRUT BACKUP, THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE BARRIER WALL
() | FENDER PANEL (?) | REINFORCED CONCRETE FOUNDATION PAD TyP) SHOULD NOT EXCEED 7" IN ANY CASE.
BACKUP DIAPHRAGMS (@ | MONORAIL
(TYP) 12. THE WIDE QUADGUARD M WIDE SYSTEM IS ONLY AVAILABLE IN A 69" WIDTH AND HAS A 6-BAY SYSTEM
THAT HAS BEEN TESTED TO MASH TEST LEVEL 3.
T 1 -
SLIDE |/ =] 13. IF THE OUTSIDE WIDTH OF OBSTACLE(S) BEING SHIELDED IS 53" OR GREATER, THE OUTSIDE OF
MIN ‘ OBSTACLE (S) MUST BE CHAMFERED. SEE THE QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY
|~ 30" —=|((C__ [T F=BAY 65 [[ol=BAY 5= [[olh=BAY 4= [[olksBAY 3 [[ o BAY 25 [[oF= BAY 1asarivw] I/ MANUAL FOR FURTHER DETAILS.
: 32 Yg" 14. SEE THE "QUADGUARD M WIDE SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF ITS IMPACT
SIDE | —— 5 PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN
SITE. INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY CALLING CUSTOMER SERVICE
PANELS @ voNoRAIL i | DEPARTMENT AT (888) 323-6374.
[ 2z
6" FOUNDATION & ANCHORING REQUIREMENTS
+ FOUNDATION TYPES: A & B
ELEVATION VIEW FOUNDATION TYPEzA REINFORCED CONCRETE PAD OR ROADWAY
36" ABhll_CglCCi(R LEFT SIDE FOUNDAT ION: 6" MINIMUM DEPTH WITH ANCHOR BLOCK (P.C.C.)
ANCHORAGE = 7" STUDS EMBEDDED 5 2" - APPROVED ADHESIVE
BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION TYPE:B REINFORCED OR NON-REINFORCED CONCRETE PAD OR ROADWAY
FOUNDAT ION: 8" MINIMUM DEPTH (P.C.C.)
ANCHORAGE 2 7" STUDS EMBEDDED 5 2" - APPROVED ADHESIVE
| | SEE GENERAL NOTE 11 FOR CLEARANCE LIMITATIONS REY:
‘ 48" | COMPACTED SUBBASE (C.S.)
NOTES: PORTLAND CEMENT CONCRETE (P.C.C.)
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR CONCRETE SYSTEM TRANSITIONS TYPES
CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. SAFETY BARRIER T T QUAD-BEAM TO W-BEAM RAIL NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
A MANUFACTURER’S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE 2 | QUAD-BEAM TO THRIE-BEAM RAIL TENSION STRUT BACKUP MAY NOT BE USED IN ASPHALT CONCRETE (A.C.). SEE TRINITY'S
QUADGUARD M WIDE FIELD INSTALATION AND INFORMATION REGARDING PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR MORE INFORMATION.
THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE TRANSITION WILL 3 |QUAD-BEAM TO CONCRETE SAFETY BARRIER
BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER AND INSTALLER. 4 | QUAD-BEAM TO SINGLE SLOPE BARRIER
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN 5 | QUAD-BEAM TO CONCRETE END SHOE gﬁ’ Design.
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER’S DRAWING PACKAGE. o | QUAD-BEAM To CONCRETE BRIDGE RALL l.,.exas Department of Transportation Seton
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR
BLOCK, IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE i NoTE: TRINITY HIGHWAY
BACKUP. TRANSITION ASSEMBLIES FOR THE ENERGY ABSORPTION
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF IRMED (©TENSION STRUT BACKUP e v A v
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). : QUADGUARD M WIDE
NOTE: ALL POSTS W6X8.5/9 1-BEAMS (78" LONG). (MASH TL-3)
THE QUADGUARD M WIDE 6-BAY SYSTEM TESTED TO MASH TL-3. NOTES:
QM10069 CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR -21
@ - k- -
@] | TL-3 MODEL*| (g57575) | CARTRIDGE TYPES IN BAYS THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE NOTE: QG (M) (W) -2
£ PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS: THIS STANDARD IS A BASIC REPRESENTATION Fie ggnw2l.dgn oN TXDOT  [eke kM [ows S5 o CL
S| | BAYS 6 TYPE I TYPE 11 AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE OF THE QUADGUARD QG M WIDE SYSTEM AND IS ©Tx00T: JULY 2021 o p o8 oy
® @1 | DIAPHRAGMS 6 4 3 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT gg;céqlgﬁTgﬁDA;gEagfbAﬁinE PRODUCT SISO 627190 001 US 58, ETC
aal o - — p— DIRECTIONS OF TRAFFIC FLOW. . ~ - 47 o1 , ETC
ae EUSABLE HOU|  FORT BEND 65
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TAUM) (N) TL-3 SYSTEM LENGTH VARIES WITH TRANSITION TYPE GENERAL NOTES
23" -1 TRAFFIC FLOW 1. FOR SPECIFIC INFORMATION REGARDING THE INSTALLATION AND TECHNICAL GUIDANCE OF THE
B SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS (LTS) - BARRIER SYSTEMS, INC.
COMPACT BACKSTOP FRONT CABLE ANCHOR? AT (707) 374-6800. 180 RIVER ROAD, RIO VISTA, CA 94571
| 2. REFER TO THE LATEST (LTS) INSTALLATION INSTRUCTION MANUAL FOR IMPORATANT SAFETY
‘ ‘ — — — - L \‘E‘“ MESSAGES, COMPLETE SYSTEM ASSEMBLY, AND ANCHOR INSTALLATION REQUIREMENTS FOR THE
o o o o o o o o —— == NINE (9) DIFFERENT SITE TRANSITIONS.
° [&] [&] [&] [&] O [&] [&]
NIREE = 2o 2o So So 20 =% Q° f_gn
27|, looo O x< < ¥ < & T 2 |22 E: D 4'-0 3. INSTALLATION DETAILS FOR THE COMPACT BACKSTOP, FRONT CABLE ANCHOR AND FOUNDATION
o[V T x 5 T & & & se| | PAD WIDTH OPTIONS ARE SHOWN ON THE INSTALLATION INSTRUCTION MANUAL FURNISHED TO THE ENGINEER.
© [&] Q (8] [&] 8 S S [XC)
| ° ‘ L] L] L] i LLr /‘Fw L— 4., CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE STRENGTH OF 4,000 P.S.I.
| / 5. IF THE CROSS-SLOPES VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%
PLAN VIEW TOW HOOKS
NOTE: — BOTH SIDE TRAFFIC FLOW 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
PROTECTS HAZARDS TAU(M) (N) TL-2 SYSTEM CONTAINS (4) TYPE B (EAC) CARTRIDGES.
UP TO 30" WIDTH INSTALLED ON ROADWAYS WITH MAXIMUM SPEEDS OF 45 MPH. 7. THE TAUM) (N) SYSTEM SHOULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR CENTER
LINE OF MERGING BARRIERS.
FRONT SUPPORT 34 Ypn
ASSEMBLY 8. THIS DRAWING REPRESENTS THE UNIVERSAL TAU(M) (N) TL-3 SYSTEM, A RE-DIRECTIVE
P —|— T NON-GATING CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
,,,,, . ALSO AVAILABLE IN TL-2 CONFIGURATION.
o__ _ _ _ _] el [ [[e]l [ [[e]l [ [lell [ [[e]l [ [[e]I [ [[e]l [ ICo © ©
°oT” T T Z Mol i e i e i o]l i (oI i (o]l i R i \@O\/ © © 32%" 34
=e——— [ — =——— [ — =e—— [ —
= if ili if (e £
I e |
| 23 10" || e L nores
TAUM) (N) TL-3 CONCRETE PAD LENGTH END VIEW PAD THICKNESS VARIES - SEE FOUNDATION OPTIONS
ELEVATION VIEW
BILL OF MATERIALS FOR TAU(M) (N) TL-3 & TL-2 SYSTEMS QUANTITIES
NOTES: NOTE: T3 T
TRANSITIONS AND ATTACHMENTS TO VARIOUS BARRIER SHAPES, CONCRETE FOUNDATION PAD LENGTH VARIES WITH TL-3 AND PART NUMBER PART DESCRIPTION SYSTEM | SYSTEM
RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE. TL-2 SYSTEMS, SEE SYSTEM & FOUNDATION LENGTH TABLE. - <L IDING PANEL GALVANIZED TAD VI () ” .
SEE MANUFACTURER'S INSTALLATION INSTRUCTIONS MANUAL FOR BSI-1708019-00
ADDITIONAL TRANSITION DETAILS. BSI-1708030-00 | END PANEL, THRIE BEAM, GALV, TAU (M) (N) 2 2
BSI-1706001-00 | CABLE ASSEMBLY, 7 BAY, TAU (M) (N) 2 -
BSI-1805036-00| CABLE ASSEMBLY, 4 BAY, TAU(M) (N) - 2
FOUNDATION OPTIONS SYSTEM & FOUNDATION LENGTH TABLE BSI1-1708018-00 | FRONT CABLE ANCHOR ] ]
6" REINFORCED CONCRETE SYSTEM LENGTH | FOUNDATION LENGTH BSI-1707034-00| COMPACT BACKSTOP 1 1
. B030703 MIDDLE SUPPORT ASSEMBLY 6 3
8" UNREINFORCED CONCRETE > = 15 -5" 2 = 157-4"
TL-z = 15°-5 TL-2 = 15°-4 B030704 FRONT SUPPORT 1 1
ASPHALT OVER CONCRETE WITH MINIMUM '|'|__3 = 23'-‘|‘|" '|'|__3 = 23'-]0" RGY A R ARTR TYP 7 4
o EMBEDMENT TN CONCRETE B010722 ENERGY ABSORBING C IDGE, EB
K001005 TAU-II FRONT SUPPORT LEG KIT 1 1
o 6" ASPHALT OVER 6" COMPACT SUBBASE BSI-1709083-KT | TETHER KIT (INCLUDES ALL HARDWARE) 1 1
8" MINIMUM ASPHALT BSI-1809041-KT | SLIDER KIT (INCLUDES ALL HARDWARE) 7 4
BSI-1808033-KT | CABLE GUIDE KIT (INCLUDES ALL HARDWARE) 6 3
X NOTE: BSI-1809040-KT | TOW HOOK KIT (INCLUDES ALL HARDWARE) 1 1
REQUIRES AN ASPHALT ANCHORAGE PACKAGE: INCLUDES ADDITIONAL BRACES BSI-1808034-KT DELINEATION BRACKET KIT(INCLUDES ALL HARDWARE) 1 1
FOR THE FRONT CABLE ANCHOR AND THE COMPACT BACKSTOP, AND ASPHALT BS1-1808035-KT | END PANEL MOUNT KIT (INCLUDES ALL HARDWARE) 0 1
HARDWARE KIT. THE TL-3 ASPHALT CONFIGURATION ALSO REQUIRES NESTED o o\ ore, BS1-1808036-KT | CONCRETE ANCHORING KIT | 1
SLIDER PANELS AND SHIMS AT THE LAST TWO BAYS. SEE MANUFACTURER’S ENGINEER OR CONTRACTOR SHALL COORDINATE WITH % % [ SEE NoTE H1h REFLECTIVE DECAL ] 1
INSTALLATION INSTRUCTION MANUAL FOR DETAILS. THE MANUFACTURER FOR THE CORRECT DECAL PER ECN 3883 INSTALLATION AND INSTRUCTIONS MANUAL 1 1
NOTE: TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES.
SEE MANUFACTURER’S INSTALLATION INSTRUCTION MANUAL FOR FOUNDATION NOTES:
SPECIFICATIONS THAT INCLUDE, STONE AGGREGATE MIX, COMPRESSION NOTE: UPGRADE KITS ARE AVAILABLE TO RETROFIT EXISTING = Design
STRENGTH, STEEL SIZE, ANCHOR SIZE, AND EMBEDMENT DEPTH. DEL INEATION BRACKET ATTACHES NCHRP 350 TAU-1I SYSTEMS TO MASH COMPLIANT SYSTEMS. ) Division
TO FRONT SUPPORT ASSEMBLY. — _ SEE MANUFACTURER’S PRODUCT INFORMATION. A x5 Department of Transportation | _ Standard
TRANSITION OPTIONS THE TAU(M) (N) UNIDIRECTIONAL SYSTEM IS FREE STANDING L INDSAY TRANSPORTATION SOLUTIONS
VERTICAL WALL AND IS NOT REQUIRED TO BE CONNECTED TO THE HAZARD. UNIVERSAL
APPLY DECAL
COMPAUCSTE BTAHCEKSTOP CONCRETE TRAFFIC BARRIERS TRANSITIONS TO GUARD FENCE, BRIDGE RAILS AND ROADSIDE CRASH CUSHION
- BARRIERS SHALL BE IN ACCORDANCE WITH TxDOT’S POLICY.
W-BEAM GUARDRAIL orE: DELINEATION BRACKET X (MASH TL-3 & TL-2)
THRIE BEAM GUARDRAIL APPLY A HIGH REFLECTIVE DECAL TO THE DELINEATION BRACKET. TA 1 9
88 DELINEATION DECAL ORIENTATION IS SHOWN ON THE CONSTRUCTION U (M) (N) =
e PLAN SET AND SHALL BE IN ACCORDANCE WITH THE TEXAS MUTCD NOTE: FiLe: foumnio. dgn i EL R
gl NOTE: FOR (TRAFFIC CONTROL DEVICES). DECALs ARE AVAILABLE FOR THIS STANDARD IS A BASIC REPRESENTATION OF THE ©Tx00T: APRIL 2019 conT | sect 408 HIGHWAY
oo FOR BI-DIRECTIONAL TRANSITION PANELS AND BRIDGE RAIL END SHOE TRAFFIC FLOW ON THE LEFT-SIDE, BOTH -SIDES AND RIGHT-SIDE. yUNIVERSAL TAU (M) (NYSYSTEM, IT IS NOT INTENDED TO REVISIONS 647190 001 usS 59, ETC.
=4| DETAILS. SEE MANUFACTURER'S INSTALLATION INSTRUCTIONS MANUAL. REPLACE THE INSTALLATION INSTRUCTION MANUAL. oisT counry SHEET O,
== | REUSABLE HOU FORT BEND 66
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$TIMES

DATE: $DATES
FILE: SFILES

GENERAL NOTES

SYSTEM LENGTH (VARIES) (SEE TABLE)
1. For specific information regarding installation and technical guidance of
the system, contact: Lindsay Transportation Solutions - Barrier Systems, Inc.
2 at (707) 374-6800. 180 River Road, Rio Vista, CA 94571
A 2. Refer to installation manual ond configuration chart for specific
system assembly and element orientation.
| ﬁ 3. For unusual locations see the manufacturer’s configuration chart.
e o) [f the configuration chart does not offer a system suitable for the
(1K SYSTEM (BACKUP) location a special design, or design details made be required, contact
Sl | @ — 3 & w g w WIDTHS FROM the manufacturer for further information.
a< a< a< am ao AD N N
VARIES MW—O—| Fw W—O0— zFw e =W T uw = w xw 42" T0 102 4. For bi-directional traffic, aoppropriate tronsition panels will be
=& =& = = = = (6" INCREMENTS) required.
> o > q
?_3__ T~ T T~ T~ oo T~
lo[ o © o © © © © © (SEE MANUFACTURER’S 5. Additional details for the backup support options, transition
] i o CONFIGURATION CHART) options and foundation options will be shown on the manufacturer’s
— Q‘: shop drawings furnished to the Engineer.
6. Concrete shall be class "S" with a minimum compressive strength
L of 4,000 p.s.i.
A . .. .
TRAFFIC FLOW PLAN VIEW 7. Maximum permissible cross-slope is 8%.
8. The installation area should be free from curbs, elevated objects,
or depressions.
e [ = [ = 1
I 9. The TAU-I1 system should be approximately parallel with the
5 aqeD - Te = barrier or ¢ of merging borriers.
I
o' _g" © deD i o pt———— (qeld o
I
1
! ' — BILL OF MATERIAL
B PRODUCT | ary DESCRIPT[ON
B030704 1 FRONT SUPPORT
BO30703 TBD | MIDDLE SUPPORT
PAD LENGTH (VARIES) TBD TBD | XL BULKHEAD
(PAD LENGTH ON TAU-I1 (WIDE) SYSTEMS DEPEND ON DESIGN SPEED) 8D TBD | XXL BULKHEAD
‘ BD TBD XXXL BULKHEAD
FOR ATTACHMENT AND TRANSITIONS TO BARRIERS RAILINGS BD TBD XXXXL BULKHEAD
AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
TRAFFIC FLOW ELEVATION VIEW (SEE MANUFACTURER’S PRODUCT MANUAL) 78D ! | BACKUP SUPPORT
TBD 1 FRONT CABLE ANCHOR
TBD 1 NOSE
B0O10202 TBD SLIDING PANEL
FOUNDATION OPTIONS 5010659 | 1 | END PANEL
o 6" REINFORCED CONCRETE K001003 TBD SLIDER ASSEMBLY KIT
8" UNREINFORCED CONCRETE B0O10802 TBD ENERGY ABSORBING CARTRIDGE, TYPE A
Nose Piece B0O10722 TBD ENERGY ABSORBING CARTRIDGE, TYPE B
(De ! ineation) ASPHALT OVER CONCRETE WITH MINIMUM 8D > | CABLE
2'- 8" 6" EMBEDMENT I[N CONCRETE
KO01031 TBD LATERAL SUPPORT KIT
K001004 BD CABLE GUIDE KIT
FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS.
SEE MANUFACTURER’S PRODUCT MANUAL. K001005 2 FRONT SUPPORT LEG KIT
1 TBD 1 ANCHORING PACKAGE
6" BACKUP SUPPORT K001013 1 NOSE ATTACHING HARDWARE
+ TAU-I1 (WIDE) SYSTEM LENGTHS . . R
WIDE FLANGE BACKUP (STAND ALONE) (TBD) = To Be Determined, depending on Backup Width, Backup
T + th., | fact ‘ + 1)
‘ VARIES ‘ SYSTEM WIDTH TL-2 TL-3 70 MPH ype and System Leng See manufacturer’s product manua
\ \
RE[NFORCED CONCRETE PAD 2 14°-4 28" -5" | 31°-3 TRANSITION OPTIONS
(SEE FOUNDATION OPTION TABLE) " B " B " P _zn
48 14° -4 28’ -5 31°-3
VERTICAL WALL = Design
54" 14 -4" 28’ -5" 37 -3" . Division
VARIES CONCRETE TRAFFIC BARRIER l Texas Department of Transportation Standard
60" 117 -5" 287 -5" 310 -3"
W-BEAM GUARDRAIL -
SECTION A-A 6" 1 5" | 25°-7" | 28" -5 LTS-BARRIER SYSTEMS
—_— THRIE BEAM GUARDRAIL
72" 11°-5" | 25'-7" | 257 -7" CRASH CUSHION
TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE
NOTE: NOSE PIECE DELINEATION ORIENTATION, " r_gn f_ 7 r_7n
IS SHOWN ELSEWHERE ON THE PLANS. 8 1°-5 25" -1 25" -1 ZIEﬁEELL(pI‘E)E'Es?TTENUATOR LOCATION DETAILS OR IN THE (WIDE UNIT)
84" 111_5" 251_7" 25'_7" -
" , " s " , " FOR BI-DIRECTIONAL TRANSITION PANEL AND END - -
90 11°-5 25" -1 25" -7 SHOE DETAILS, SEE MANUFACTURER’S PRODUCT MANUAL. TAU-II (W)-16
96" 11/ -5" 25" -7" 25 7" FILE:  fauiiwl6.dgn DN: TXDAT ‘cw:KM ‘Dw: VP ‘CK:CGL
© TxDOT: September 2005 CONT |SECT JoB HIGHWAY
102 25" -71" REVISIONS 6471 90 001 uUs 59, ETC.
NOTE: SYSTEM LENGTHS ARE +/-2" | Feviso 53,2018 o o — S
: REUSABLE HOU FORT BEND 67
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8" 8" 24"
2" 6" Profile Grade Line 2" 6" Profile Grade Line 2" 6" Profile Grade Line GENERAL NOTES
‘ (See Note 10)

1. All materials and construction shall be in accordance

with Item 529, "Concrete Curb, Gutter, and Combined
7\ 2" to 4" Curb and Gutter."”
- o -
3"

‘ (See Note 10) (See Note 10)

" " " " 22"
?\ 2" to 4 2" to 4
©

6"R

2. Concrete shall be Class A.

g

Bar C
——————— T 'F T 3"

/ Vot VoT otherwise shown. The use of fiber reinforced concrete in
Usual Pavement —1 2 2 See Note 13 lieu of feinforcing steel is o?cgpmble. Use fibers"meeﬂng

Steel the requirements of DMS 4550, "Fibers for Concrete, " ond
dose fibers in accordonce with Material Producers List (MPL)

TYPE [ CURB TYPE I CURB AND GUTTER "Fibers for Class A and B Concrete Applications."
L] L1}
TYPE I"CURB" (MONOL ITHIC) 2" - 4" HEIGHT 2 4 HE IGHT 4. Round exposed shorp edges with o rounding tool, to a
2 - 4 HEIGHT minimum radius of '/4 inch.

T T o 3. When reinforcing bars are used, they shall be No.4 unless
V2T

5. All existing curbs ond driveways to be removed shall be

8" 8" 24" sawed or removed at existing joints.
6" 2| Profile Grade Line 6"  2"| _Profile Grade Line 6" , 2" Profile Grade Line 6. Where concrete curb is to be placed on existing concrete

‘ (See Note 10) ‘ (See Note 10) (See Note 10) pavement, Bar B may be drilled and grouted in place,
See Note 13 — See Note 6 and 13— see Note 13 — ‘ or may be inserted into fresh concrete.

2" 2" \ & 2 1 & 7. Expansion and contraction joints shagll be constructed

N " q4, " " — to match pavement joints in all curbs and curb and
v r f " - o
5" or 5% 3" ] 5" or 5 % v 5" or 5 ¥ gutter adjacent to jointed concrete pavement. Where
] 3 placement of curb or curb and gutter is not adjacent
Usual Pavement — | 10 concrete pavement, expansion joints shall be

Steel / Bar C provided at structures, curb returns at streets, and

[ " / at locations directed by The Engineer.

—_————- T Permissible—4

T T °
Yo" 1 Construction "
M 1/2T Joint V2T V> 3 8. Vertical and horizontal dowel bars and transverse
(See Note 12) reinforcing bars shall be placed at four feet C~C.

TYPE 11 CURB TYPE 11 CURB AND GUTTER 9. Dimension ‘T’ shown is the thickness of concrete
t. Wh b is installed ] t to flexi
TYPE I1 CURB (MONOLITHIC) 5" - 5 %" HEIGHT 5% - 5 %" HEIGHT Dovement” dimension < T- 15 8« moximan o0t
5" -5 ;/4 HE IGHT 10. Usual profile grade line. Refer to typical sections
and plan-profile sheets for exact locations.

24"
11. One-half inch expansion joint moterial shall be provided
8" . . . 8" Profile Grade Line where curb or curb and gutter is adjacent to sidewalk
8 Profile Grade Line (See Note 10) or riprap.
2" 8" Profile Grade Line 2 " (see Note 10) . 1" 7" For Curb Height= 5 %"
(See Note 10) 5" For Curb Height= 5 2" For Curb Height= 5" 12. When horizontal permissible construction joints are used,
| ™ 7 For Curb Height= 5 ¥," the longitudinal pavement steel shall be placed in
accordance with pavement details shown elsewhere in the
6"R 2" to 4" 3" plans. Reinforcing steel for curb section shall then
i 3" 5 or 5 ¥" conform to that required for concrete curb.
7 5" or 5 ¥" 4
L. J tl" 13. Bar B placement as needed (typically at four ft. C-C) to
Permlssm.le 5" Asphal t support curb reinforcing steel during concrete placement.
Construction [BGF c See Note 13
Joint See Note 13 — T N T °
1 —7 VT ! 3"
Permissible T/z T/z T
Construction
TYPE I1I CURB (KEYED) Joint .
L] L1} } {
2" - 4" HEIGHT TYPE Ila CURB TYPE Ila CURB AND GUTTER Vorfes
5" - 5 ¥" HEIGHT 5" - 5 ¥" HEIGHT
o BAR C
. . . . CURB TRANSITIO TE: BAR B
6 2 P"°(fs'e'ee r\?orf:elé_)me Field conditions may require a
‘ longer or shorter transition, and
shal |l be shown elsewhere in the
Vo lans, or as directed by the Engineer.
2% ch~ /2" Wide Expansion P ! I Y gl ‘ . Design
3 ° 5" or 5 ¥" Joint Material Top of Curb 10°-0" Curb Transition (0" to 2"), Division
3" | 1" (See Curb Transition Note) l Texas Department of Transportation Standard
7
.. Top of Pavement H Top of Curb — CONCRETE CURB
Permissible g Aspha |t Use 2 layers of roofing felt -
Comstructs 2 ea ~ Yg"x 24" +o wrap bars and plug end Change in
onngiurf-r on Smooth Dowels Height AND

| [P of Pavement CURB AND GUTTER

] T
TYPE IV CURB (KEYED) ./ZTT
00 5" - 5 ¥" HEIGHT T CCCG-22
é; 10° T 14 122" %LTE;DOT:CCCQjL‘H.\Isg;OZZ D:;NTTXDS;T ‘CK:AZIOB s HIG:;/:YKM
G EXPANSION JOINT DETAIL CURB TRANSITION o T e
EE Note: To be paid for as Highest Curb ;8& FORC1?UNTBYEND SHETSNO'




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

Toenail with one 18" min
16d Galv. nail to ] 12" (Typ) 1" x 1 Y 12"
6"x 8"x 14" Tregted Do not use prevent block rotation T a'/," a'/y" Slotted Holes waVar aVge 2¢
Wood Block Washer . === a7, aA
8" ﬁe'rgeendBol‘r - ~ Guard [S ‘ |
. ead an £ Livieeens Rail
ka o 1 A
Nut & 1 %"0.D. X - 5 O \ - f T i Fl,o;s':"c?.ol::l.f vasnere
ngfze;)(Se; f;e;iegol ~ = LI [ 4 . \— N P CIJI | II&) | (See General Note 3)
- /8 . = =|= ' A " "
nole in post & block. & ~i\|.e"‘x 9" (Min.)—\ N Wood Block 1Y ! 9" ! 1% cb:: i
: 9 ) Fill Depth N (Typ) (Typ)
Front slope ~ b e § . ,’"m‘ S+fEI Post % S |II | II| | 3 Direction of
break ~ S - Steel post connection to culvert 1 1 '<— .
varies ® g \ % slab (use when there is less than $| 1 : Adjacent Traffic
~Z27-0" Typ - 2 N— 6" x 8" ) AL AL %x 107x 6" 43" cover over culvert slab) T
S L — 3
] o ‘é (ASTM A36)PIate
< N / .
. 8 ~ %" Button Head
! ! 5 a N_ W6 X 9.0 or gTéSEH § | Va"aio. hol Splice Bolts and Nuts
| | e 5 W6 x 8.5 "\; 4 dia. holes % Post(s) may require field (See General Note 3)
| | ° * NI ¥4" dia. (ASTM A307) Bolts w/Washers f /‘ modifications fo ensure
| ; i A Bol length = slab+ 2" Field Ya"x 6"x 8" (ASTM A36) proper guardrail height.
Edge of shoulder —— | ol © : WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO Pecossary o oleor weld. e horaey Flote RAIL SPLICE DETAIL
or widened crown. Direction of bolt
(T WOOD POST STEEL POST Dl oooment 0% ooverd. % LOW FILL CULVERT POST
| |
Permissible square punching FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY
I I 7 guide hole, %" max. (Typ.) GENERAL NOTES
| | M; 13- 6 "
. & o sgepet s bon) e B g L gy b oI
) V™ A shown elsewhere in the plans or gs directed by the Engineer. Steel posts
00D BLOCK TO :/ I | i i to be galvanized in accordance with I[tem 445, "Galvanizing. "
TYPICAL POST ROUND WOOD POST 3 H 3 | o o o],
- . c], ? c], 31 - 2. Rail element shall meet the requirements of Item 540, "Metal Beam Guard
€ 2%5," x 1% Siotted — - -— P —- = Fence" except as modified on the plans. The Contractor may furnish rail
Holes (Typical) ofl © J b | b|el @ elements of 12 ', or 25 foot nominal lengths.
HE Y A
& LK —— 2=z 3. Button head "post" bolts (ASTM A307) shall be of sufficient length to extend
M If‘/4"l4;'/4" 2" through the full thickness of the nut (ASTM A563) and Type A (1 ¥" O.D.)washer
Ya"x 2 Yo" Slotted 5?nd not I}nore Th%n 1" beyond it. Button head "splice" bg)/l'rs (ASTM A307) are
Holes (Typical) "ox ol " (or 2" long at triple rail splices) with a " double recessed
oles tlypica ELEVATION 12 '2* (NOM.) W-BEAM SECTION fo it T(ASTM AB63) . o P P 8

25 foot sections may also be supplied (See General Note 2) . . . . .
4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with

Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.

MBGF length of need (L) /\/
| * ¥ Termina! Anchor Section (TAS) 6 -3 | 6 -3 | 6 -3 | 6 -3 | 5. Crown shall be widened to accommodate the Metal Beam Guard Fence.
25’ | | | | | 6. The lateral approach to the guard fence, shall have a slope rate of not more
Ll Ll Ll Ll 1 | than 1V: 10H.
|| || || || || $ 7. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
- < { shal |l be positioned so that the face of curb is located directly below or behind
‘:\ \_Ground Line Post Bol+ Length the face of the block. Rail placed over curbs shall be installed so that the post
Terminal Anchor Direction of - 9 bolt is located approximately 21 inches above the gutter pan or roadway surface.
(see Options Below) % % TERMINAL ANCHOR SECTION (TAS) Adjacent Traffic vories

Splice Bolt Length 8. If solid rock is encountered within 0 to 18" of the finished grade, drill g 22"

Termingl onchor sections ore only for downstream use, when e or 2" ﬁi?' hoés, 24;‘_ T?;o ‘rhekro<1:l1§. orl' gri | Ik‘rwo 12" di(:. fzogflfo ?gckdov?qlop?;ngd
' A . A oles " into e rock. solid rock is encountere elow ", ari a " dia.

locoted outside the horizontol cleorance orea of opposing traffic, hole,' 12" into the rock or to the standard embedment depth, whicﬁever is less.

Oval Shoulder ]]]]]]]]] ]%.. Any excess post length, after meeting these depths, may be field cut to ensure

Button Head proper guardrail mounting height. Backfill with o cohesionless material.
Provide 4 additional %" holes in .
end of terminal rail section W-Beom with 9. Posts shall not be set in concrete, of any depth.
Sonaerionn! fee BUTTON HEAD BOLT
8 ~ %"x 2" hex bolts with nut connection . 10. Special faobrication will be required at installations having a curvature of
Post and Splice Bolts less than 150 ft. radius.

ond 1 ¥"x 3"x 36" plate washer.

%" Holes
Top of ‘\ 70°

R 10" x Y4" x 15 Yo" (See General Note 3)
11. The terminal anchor section (TAS) post shall be set in Class A concrete
(unless otherwise shown in the plans) in accordance with Item 421, "Hydraulic
Cement Concrete." Concrete shall be subsidiory to the bid item requiring
construction of the terminal anchor section (TAS). Terminal anchor post to

Finished be galvanized in accordance with [tem 445, "Galvanizing."
Grade a (_\7 MOX'T 5 Connec‘ror' 9 ’ °
\ M°"'-I_ Top of £y p '5e€ detail) 12. Unless otherwise shown in_the plans, a composite material post and/or
Y - oo Finished E[o @ block that meets the requirements of DMS-7210, "Compc_>sn+e Material Posts
| 1Ya Le Grade A and Blocks for Metal Beam Guard Fence” may be substituted for posts
L 6" % "x 6" min. I v o _/_J\,, NE and/or blocks of similar dimensions. The Construction Division, TxDOT
x 16 %" bent to 70° g« W8 X 18 - 4~ 1" Dia. M NEE maintains a Material Producer List (MPL) for producers of materials
or 2R s 6"x ¥ "x16 ¥a* W8 X 18 . RS (2'-4" mim) Holes for %" x 2" Ny Note: Termingl Connector to be conforming to DMS-7210. Only producers on the MPL can furnish composite
velded to 70° or 12° _ED’ (2 -4" min) .ni"l]' ~ Hex Bolts with Nut ond used with terminal anchor material posts and/or blocks.
x % "x 16 ¥a" plate - | ¥%" 0.D. Washer. 06 post options 2.
et 10 70° rion i o [l ONLY FOR USE [N MAINTENANCE REPAIRS OR
Note: This anchor post requires four additional %" holes Note: Thi nch + reauires fhe £ the 10 T R _@—@_| I,.,, HIGHLY CONSTRAINED SITE CONDIT IONS.
(shop or field) in the rail member with eight 3%" hex ote: + 'S o T or p°s+ reqtzl-;‘:‘e: e_'/u"seho b Ie+ g:h 3 :
bolts with nut oand plate washer. erminal connector wi our 78 ex Dolts wi P_@n
nut ond washer. 2'-6 éQ Design
Division
71" :
TERMINAL ANCHOR POST OPTIONS - ecrion Of, 4 -1 Dio. Y/a l Texas Department of Transportation Standard
(See General Note 11) D\:‘“mc\ rai Holes 8 _29/32.. x 1 Vg
. e .
Terminal Terminal 44" 4Va" .
/_ Anchor Post Notes: T\ +~ Anchor Post A ‘ﬁ’| ?ég:r:g-rzo:lies
Either concrete onchor may be used T T ST g T for hardware)
with either post option above. " " ° \., —® C‘|'>_ ME TAL BEAM GUARD F ENCE
18" dia. round No construction joint is allowed I I |l —30" square x " — o |—oo—
by 5'- 0" deep in the concrete anchor. R " " / 2°- 4" Jeep K —= 1
" - " . N .
5 or 16" square Terminal rail may be bolted to X i i or 36" dia. X P — py—
, by 5'- 0 post ond in twist position prior J " " round (min.) ~ | ] MBGF - ] 9
n Deep Anchor to plocing concrete anchor. o M | by 2°'- 4" - —_— e — ®—
Deep Anchor T T
X If concrete anchor is precast, B
L Ll the orea should be compacted el . \_ N B
== as directed by the Engineer, © ot 2 V2"x Ya FILE: mbgfl9. dgn on: TXDOT  [cki KM [ows BD K VP
8'@'; when placed in the field. — l TERMINAL CONNECTOR Slotted Hole ©7TxDOT NOVEMBER 2019 CONT |SECT J0B HIGHWAY
- Place foce of post - . REVISIONS 647190] 001 us 59, ETC.
i TERMINAL CONCRETE ANCHOR OPTIONS approx. on § of anchor For connaga_on hardware to concrete rails, fopes oy P—
= see the transition standards.
== (See General Note 11) i HOU FORT BEND 69




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

Toenail with one 6"
16d Galv. nail to ;‘\\y ~
prevent block rotation s 4 2% GENERAL NOTES
. 2" aVar aVar 2v
8 | 1. The type of (CRT) post (round wood post, or rectangular wood post) wil
o ~ 54 be shown elsewhere in the plans. The exact position of MBGF shall be
| 1 %" Button Head i . .
L1 = ) Post Bolt+ with Nut and shown elsewhere in the plans or as directed by the Engineer.
5 t T t 1 ¥"0.D. Washer. . .
2 o djl | |cb f (See General Note 3) 2. Steel posts are not permitted at CRT post positions.
s} 1
) \\\__ d#l h : 3. Rail element shall meet the requirements of Item 540, "Metal Beam Guard
7" Dia x 6'- 3"Lg. CRT m M Direction of Fence" except as modified on the plans. The Contractor may furnish rail
\\\__ 2 Post w/2 '/2" Dia. < || | | | ! > — I I elements of 12!, or 25 foot nominal lengths.
6"x 8"x 6°Lg. CRT 3 Holes. E' |g ! Adjocent Traffic
Post w/3 Y, ".Dio '3 D .. " | . | 4, Button head "post" bolts (ASTM A307) shall be of sufficient length to extend
Holes 2 : : ! “wQas\lf”‘F'”'ShEd i ' through the full thickness of the nut (ASTM A563) and Type A (1 %" 0.D.)washer
: " I I Grade J:EE;_ and not more than 1" beyond i+. Button head "splice" bolts (ASTM A307) are
\ 1 1 ¢ 8 ~ %" Button Head %" x 1 Y4" (or 2" long at triple rail splices) with a 34" double recessed
Finished © 1 1 WOoO Post Splice Bolts and Nuts nut (ASTM A563).
|W Grade 1 ¥00D BLOCK TO o8 (See General Note 3)
| g 1 1 ROUND WOOD (CRT) POST L 5. Fittings (bolts, nuts, and waoshers) shall be galvanized in accordance with
0 NS::LKG oy holes in ~ 1 | Showing the required Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.
! Fher (& ' TV 2" Dia. holes. N RAIL SPLICE DETAIL ,
either (CRT) post type, 1 6. Crown shall be widened to accommodate the Metal Beam Guard Fence.
o shall be oriented parallel 7u
! to_tangent of curve (See M e 7. The lateral approoch to the guard fence, shall have a slope rate of not more
CRT Post Detail) ST MBGF or MBGF ——\\\\- +han 1V: 10H.
WOOD BLOCK TO RECTANGULAR Transition ) . . -
8. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
WOOD (CRT) POST e shall be positioned so that the face of curb is located directly below or behind
Showing the required the face of the block. Rail placed over curbs shall be installed so that the post
31," Dia. holes. bolt is located approximately 21 inches above the gutter pan or roadway surface.
e 9. If solid rock is encountered within 0 to 18" of the finished grade, drill a 22"
End MBGF or . R~ . ot "
6"x 8"x 14" Treated Do not use MBGF Transition dia. hole, 24" into the rock, or drill two 12" dia. front to back overlapping
Wood Block Washer “ begin MBGF (SR) holes, 24" into the rock. If solid rock is encountered below 18",drill a 12" dia.
N between Bolt See Rail hole, 12" into the rock or to the standard embedment depth, whichever is less.
8 Heog and | Splice Detail Any excess post length, after meeting these depths, may be field cut to ensure
2?"1P%fﬂ3h Hﬁﬂf AN Rail Element R proper guardrail mounting height. Backfill with a cohesionless material.
ost Bolt wi . .
Nut & 1 ¥"0.D. N H n(See General Note 10) 10. Guardrail posts shall not be set in concrete, of any depth.
Washer (See General ~ z -
Ng+e 3). %" Dia. F=F = g 11. Special rail fabrication will be required at installations having a curvature of
hole in post & block. N § less than 150 ft. radius. The required radius shall be shown on the plans.
ﬁ o + , N 12. The terminal anchor section (TAS) post shall be set in Class A concrete
varies 3 CRT Posts spaced af 6'- 3 (unless otherwise shown in the plans) in accordance with Item 421, "Hydraulic
r—f——j—————’ o » (See CRT Post Detail) Cement Concrete." Concrete shall be subsidiary to the bid item requiring
2'-0" Typ | o — g construction of the terminal anchor section (TAS). Terminal anchor post to
: x 9 Standard MBGF Posts be galvanized in accordance with Item 445, "Galvanizing."
(- 0 -
! e 3 « , N See Rail 13. Unless otherwise shown in the plans, a composite material post and/or
2 %" Dia. holes I I 2 , »////F__ Splice Detail block that meets the requirements of DMS-7210, "Composite Material Posts
(required w/7" Dia. O o \ ] ond Blocks for Metal Beom Guard Fence" may be substituted for posts
round post) are to be | 1 . c — - S and/or blocks of similar dimensions. The Construction Division, TxDOT
oriented parallel | | ) 3 N , maintains a Material Producer List (MPL) for producers of materials
to tangent of curve | | v x ~-- conforming to DMS-7210. Only producers on the MPL can furnish composite
| i material posts aond/or blocks.
s Begin Payment
1 1
| | . for MBGF
| | © End MBGF (SR)
1 1

_ Y/b_ Roadway _W\
or
(CRT) POST DETAIL Driveway

CONTROLLED RELEASE TERMINAL POST PLAN VIEW
SHOWING TYPICAL RADIUS

Two or more wood CRT post(s) are required ot ony radius

instal lation locaoted gt intersecting roadways or driveways. The required radius is shown elsewhere on the plans.
"DRIVEWAY" TERMINAL ANCHOR SECTION
Only for use within driveway locations, where a standard
Driveway (TAS) (EA.) Standard MBGF (FT.) (TAS) Terminal Anchor Section can not be imstalled. ONLY FOR USE IN MAINTENANCE REPAIRS OR
e o 6o 3 a3 F L HIGHLY CONSTRAINED SITE CONDITIONS.
'\ﬂ— inished
f!\ rL , Grade \w 2 '/4" \/on - ®
— = 4 _\——|' LSS < = Design
Tl 7 . = ivision
7 6 Ya TIRST © l Texas Department of Transportation Standard
2" 2 Y Ve" ]
| _/ SIS |
| 1
I, Finished | : 1 _ — s \"
Ay Brade AN « TA A ARD F
" 0
(3'- 0") (W8 x 18) Anchor Post, . -“-ﬁ ME L BE M GU D ENCE
set 18" into concrete footing. Slots Wg'x 1" — (SHORT RADIUS)
ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM Plote Washer
- s S < 2" 6 V" N
GENERAL NOTES (Galvanized after fabrication) x 6 Ya" x ¥ MBGF (SR) -1 9
P 1. The "Driveway" Termingl Anchor Section is ONLY to be used
ww within driveway locations, where the ROW is I|imited and w8 x 18 5%" x 2" Anchor Bolts - -
== a standard 25 ft. (TAS) Terminal Anchor Section,is too long. (3°- 0") with 1 %" 0.D.washer RAIL ADAPTER rém mbgfsri9, dgn on: TXDOT  [cki KM [ows BD cke VP
&6 : - and hex nut RAIL ADAPTER TxDOT NOVEMBER 2019 CONT [SECT JoB HIGHWAY
”e 2. Terminal anchor post shcl! be set in Clu?s A.con?re+e. ANCHOR POST Rail - 10 gouge IS0 627190 001 US 59, ETC
W 3. All steel Sh?" be QOIVOn'Eed af*?r_fobi'co*'on n (Galvonized after fabrication) DIST COUNTY SHEET NO.
é[: accordance with Item 445, "Galvanizing. HOU FORT BEND 70




Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

4 ~ 1" Dia. Holes Type IT Joint Connection (Nested)
with 4 ~ #5 Gr.60 Galv. coro 1 ~ =5 Gr.60 Galv. <Nested
Rebar Stakes 18" Long

S Thr ie-Beam
Thrie-Beam Transition

Rebar 18" Long

3n

I [ 1T N 7
I i I v [T . N I : -
4t 4'- 5" 1°- 10" 4 - 2" ;5.
(5) %" dia. heavy hex head bolts Precast Curb R —_—
(ASTM A325 or A449) Hole Locations irection o
(10) 1 ;/4 " 0.D. washer under each (4-1" Dia.Holes) TYP[CAL PLAN VIEW Traffic
hex bolt head and nut .. End payment for Metal Beam Guard
s g . 18'- 9" Metal Beam Guard Fence Transition (EA) <~ Fence Transition. Begin payment
(5) 7" dia. heavy hex nuts 6’ -3" Thrie-Beam for Metal Beam Guard Fence.
(ASTM A194 or A563) |_Tromsition to W-Beam (See MBGF Standard Sheet) S4S —6" X 8"
Thrie-Beam Connector . I , " I
to Concrete Rail  qi/,» yo . o.> SPOces at 18 4 3 Spaces 3° -1/, - I N We x 8.5
4 NY2', 7°-0" Long Post (All Types) 6'-0" Long Post (All Types) 6'-3 ] \'\\/\\'\ VA -
i2"| (See General Note 3) c [ WOOD BLOCK TO RECTANGULAR WOOD POST WOOD BLOCK TO
| I I STEEL POST
i e | N GENERAL NOTES
- ka C B Ll
M%?. _ _ — CU S — I 7 1. Concrete curb may be cast-in-place or precast as shown on this sheet.
R — S Min > When used in conjunction with thrie-beam guard fence transitions, curb
* F 1" -10" Oiq shall be Type II (Typically 5 ¥" height above surfoce; See CCCG
R [T [ ] 1'-9 Yo" WOOD BLOCK TO standard sheet) unless otherwise shown in the plans. If other curb
- 0 = - heights are shown in the plans in conjunction with the transition, the
1 1 1 1 g . . . .
B | S ROUND WOOD POST curb height may be from 4" to 8" with a relatively vertical face.
Chamfer required on L [ | o ] - Concrete curb shall be continuous to the seventh post.
concrete rails that extend S Il o o
beyond the face of the curb ICurbI hclsignfl/ : . Do COn;OCT It_we De?iga Divisic_):_for drainage cut options needed within the
and/or guardrail traonsition [ N o o curb section o e transition.
taper to 4" max. |
| . .
4-%5 Gr.60 Galv. jot terminal point I I ! Raise guardrail bt 2. The type of post (round wood, rectangular wood or steel) will be shown
Rebar 18" Long | | i f necessary. | : : ;‘_: 2::: éo;-lro : : elsewhere in the plans.
Ny .
Type Il Curb : : : : : : L4 L4 3. The post length shall be marked on all 7°'- 0" long posts by the
Joint Connection B—<1- C—— Manufacturer. The mark shall be located within the top 1 ft. region
LJ LJ LJ LJ LJ LJ 5/ e A SN R A
(See precast curb note) of the post, at least %" in height, and visible after installation.

Wooden posts shall be marked with a brand, and steel posts with a

A—=—
Concrete curb Type Il subsidiary to "Metal Beam Guardfence Transitions". If no -<—/\—>-If shown elsewhere in the plans, additional curb stencil before galvanizing.

additional curb is indicated beyond the transition, then any curb height greater underneath guardrail will be paid for by the |inear foot.
than 4" will be taopered down beginning at the last 7 ft post to a maximum height 4. Rail element shall meet the requirements of I[tem 540, "Metal Beom
of 4" ot the first 6 ft post. Guard Fence" except as modified on the plans. The thrie-beam terminal
TYPICAL ELEVATION VIEW - connector and the thrie-beam transition to w-beam shall be of the
________ I | 6 -3 | same material, but shall not be less than 10 gauge.
; o o 3%
o ;-’\ = 2 ~12°-6" Long | 1~ %" Top button head | Contractor shall verify that the locations of bolt holes match those
~la 2'-6" 29/ Thrie-Beam (12 Gauge) + bolt with h d in the thrie-beam terminal connector prior to ordering materials.
© v, %2 x 1 Ve (Nested) | poi (So sv“-r wa: g: an |
7 Va" i -
v 2 Slotted Holes nutT. (see section | 5. Unless otherwise shown in the plans, transitions shall be placed
2" _|‘L’| |4__4.124_| 3_| Ii'_/LF_'A_'I with the block faoce in front of or directly above the curb face.
—_—
( ] N 6. Install terminal connector with (12) rectangular guardrail plate washers:
.| e d i -+ :i _ 1: T I 1 1 | (FWRO3) and (12) %" X 2" button head splice bolts with recessed nuts.
of m |
e T ==& i m 7. Button head "post bolts & nuts” shall meet the requirements of (ASTM A307),
) ) b | i :I b 5 I: i > and shall be of sufficient length to extend through the full thickness of
N = - - & the nut and %" washer (FWC16a) and not more than 1" beyond it. Trim
=l | — — = | = remaining bolt length to meet required length.
S EII =~ £ Py
" b e 4 4)_’_ e 8. Fittings (bolts, nuts, aond washers) shall be galvanized in accordance
\ — 7 _I_ ! 8~ % x 1 with ltem 445, "Galvanizing". Fittings shall be subsidiary to the bid item.
~ 7B X 4
Ya"x 2 Vo Ya"x 2 V2" Button head splice bolts i Tt+]
Terminql—/ Slotted Holes Slotted Holes 12 ~ %" Dia. x 2" (See MBGF Sl>+(]'ndord) 9. Crown shall be widened to accommodate transitions.
Connector ?g;;ogegggglsm;:e#olfs THRIE-BEAM TRANSITION 10. If solid rock is encountered. See the MBGF standord sheet for the proper
(10 Gauge) THRIE-BEAM TERMINAL CONNECTION TO W-BEAM (10 Gauge) installation guidance.
(See General No+es_6 & 7 for required hardware) Only top post bolt required 11. Posts shall not be set in concrete.
¥ at this post location. Bottom
" bol+t reqzires field drilling 12. Unless otherwise shown in the plans, g composite material post and/or block
. % "Button heod post ) ) and is optional. U that meets the requirements of DMS-7210, "Composite Material Posts and Blocks
6 bolts with 1 %" 0.D. | ' ' : 2'-6" (M V2 | for Metal Beam Guard Fence" may be substituted for posts and/or blocks of
washer ond nut. %" Dio. | | ﬁll - e similar dimensions. The Construction Division, TxDOT, maintains a Material
hole in post and block. o RS RS g © (Terminal c°””e“'f°”| t2 Producer List (MPL) for producers of materials conforming to DMS-7210.
—iﬂ | | - Only producers on the MPL can furnish composite material posts and/or blocks.
N 2~23 Rebar (with 1 "end persifi N ofeo ke ™ g ==
0 cover) Required with L] B M ==
— L precast curb. Type 11 iR | _ ONLY FOR USE IN MAINTENANCE REPAIRS,
—T
————— Curb M L . . .
u \\.,._\ ke © :—:— . Direction of Traffic N -
£ ' |5 A |- RS . == ) — Design
= | a" T | e > o 5 g Division
. _——— Add when gutter is | Q o l l = Texas Department of Transportation Standard
| |
© | used in approaching | | a ° | | © | | ©
| pavement section. | il |
| 7] | 1 1
S ’ ! = o _ < METAL BEAM GUARD FENCE
:\r.l ! o D ¥ N CONNECTION TO CONCRETE BRIDGE
| I | oo I . <
2 L IR | A L NOTESH RAIL AND TRAFFIC BARRIERS TRANSITION
| ~ |- ; . . . . .
CQs'r.I:Trl?-ElaIccla oEUFEEcasf | I ! I | | (5) %" dia. heavy hex bolts, length will vary depending on width of concrete rail, (THRIE-BEAM TRANSIT ION)
| o leave 1" of bolt length past the %" hex nut. Trim as required.
PRECAST CURB: Type Il Precast Curb secured with | | I— 4 ! ! ' f
wwll 4~%5 Gr.60 Galv. Rebar stakes 18" long. The 12°- 2 L - _ See General Notes: 6 & 7 for additional connection details. MBGF (TR) -1 9
p] | section of Cl;'.’? ';?ylbe cast in fwo sections. | I SECTION B-B SECTION C-C FILE: mbgftr19.dgn ow: TxDOT  [cks KM [ow: BD [ex: VP
2o Sec+:on , . ong , . | BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. TX00T NOVEWBER 2019 e o o o
@] | section 6f- 6 ong witn tne 1ast 3 ;ﬁs - = PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. (OL AR ! S
e L Of curb tapered to o 4° heignt. SECTION A-A TRANSITION SECTIONS INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. 647190 001 JUS 59, ETC.
= af| Ine Joint Connection s two 9° long |" dia female PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR pisT cony SHEET 0.
é: ends connected with 1~#5 Gr.60 Galv.Rebar 18" long. h HOU FORT BEND 71
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2 - g .
:TgsZed: W-Beam vtvséggnlf) This section of MBGF GENERAL NOTES
a. -
\ 1= on SOl gloten The oo of 1. The type of post (round wood post, rectangular wood post, or steel
e adjacent run o . post) will be shown elsewhere in the plans. The exact position of
| transitions shall be shown elsewhere in the plans or as directed by
——m H H\H A H §

—— L v I - 7 { 2. Rail element shall meet the requirements of Item 540, "Metal Beam
Guard Fence" except as modified on the plans.

3. Button head "post" bolts (ASTM A307) shall be of sufficient length to

rormi Center line TYPICAL PLAN VIEW extend through the full thickness of the mut and Type A 1 ¥" 0.D. washer
erminal of Splice and not more than 1" beyond it. Button head "splice" bolts (ASTM A307)
Connector _ are %" x 2"(at triple rail splices) with %" double recessed nuts (ASTM A563).

Direction of Traffic . . A .
4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with

Center |ine End payment for Metal Beam Guard [tem 445, "Galvanizing.” Fittings shall be subsidiary to the bid item
of Spl ice |"/ Fence Traonsition. Begin payment requiring construction of the transition.
for Metal Beam Guard Fence. . . .
F Stondard Sheet) . rown wi e widened to accommodate transitions.
. . (;_ | (See MBGF Stondard Shee 5. C I b dened + date + t
Concrete Bridge Rail X 12°- 6" (MBGF) (12 Ga.) (Nested) (EA.) | . .
or Concrete Traffic [ | 6. If solid rock is encountered. See the MBGF standard sheet for the proper
Barrier | y | instal lation guidance.
2'- 172" 3 Spaces 3'-1 ',p" - ‘-
2 - g ! P /2 | 6 -3 | 6 -3 | 7 Posts shall not be set in concrete.
o] g ‘ A —~— | 8. Unless otherwise shown in the plans, a composite material post aond/or
1 block that meets the requirements of DMS-7210, "Composite Material Posts
A A a A yany A A and Blocks for Metal Beam Guard Fence" may be substituted for posts
I'C' N i o P «:l:»i - _ o ) and/or blocks of similar dimensions. The Construction Division, TxDOT,
HE R MBS : ( maintains a Material Producer List (MPL) for producers of materials
5 © conforming to DMS-7210. Only producers on the MPL can furnish composite
['A"H/ | \ ) material posts and/or blocks.
I —/ A TTI77 | - YUSI 9. Refer to MBGF standard sheet for additional details.
I
4 ~ %" Dia. (ASTM A325) . - - Lo\ ) P ) .
hex bolts, nuts and - - D D 8 ~ %" Dia. x 2" Button head splice .
washers (ASTM F436). Do Lo - Do bolts with double recessed nuts .
hex bolts shall be of sufficient Lo - - - (See General Note 3). U
length to extend through the 11 11 11 11 1 11
full thickness of the rail, o o o o o o i
washers, and nuts. L J L L L L4 L _T 3 —@—@—|I°:'
10 . )
Chamfer required on concrete rails A~ Ga 27 "
that extend beyond the face of the
guardrail tronsition. 4 ~ 1" Dia. T
TYPICAL ELEVATION VIEW Holes 6 < 1 Varx %y
4214 Yy Slotted Holes
& _c%_
%" Button head post —e— I~
bolt with nut & washer . ——= |
(See General Note 3). - . . e — >
Toenail with one 1 |
16d Galv. nail to e P
prevent block rotation
A ¥"x 2 Y/2"Long
© Slotted Holes
N ~
> TERMINAL CONNECTOR
[=
o FOR USE WITH MBGF CONNECTIONS TO CONCRETE
T ) 5 BRIDGE RAILS AND TRAFFIC BARRIERS
? &
© 3
5
M
) .o N—g" x 8"
) lc
< ) 8
- |
°
e [ [ N ONLY FOR USE IN MAINTENANCE REPAIRS.
S I I T
©
I I ® .
50 WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO -k Design.
SECTION A-A | | WOOD POST STEEL POST l Texas Department of Transportation Standard
N

I METAL BEAM GUARD FENCE

n D7
7o TRANSITION (TL2)

WOOD BLOCK TO (Low Speed Tronsition)

ROUND WOOD POST
X MBGF(TLZ)-19
EE FiLe:  mbgft1219.dgn on: TXDOT  [cki KM [ows BD [cx: vp
3'1«'6 (©TxDOT  NOVEMBER 2019 CONT |SECT JoB HIGHWAY
. REVISIONS 6471 90 001 uUsS 59, ETC.
L'LJ ﬂ DIST COUNTY SHEET NO.
ac HOU|  FORT BEND 72
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(Nested) W-Beam

(Single) W-Beam shall match
the gauge of the adjacent run

DATE: $DATES
FILE: SFILES

WOOD BLOCK TO
ROUND WOOD POST

Connects to (12 Ga.) of MBGF. 1
T101 Bridge Rail.
(See bridge rail
sheets) f:%
0] 9
]:. f% f% f% $% $% $% f% f% ( 2.
T= CH Al T T T T \
3.
TYPICAL PLAN VIEW
—_
Direction of Traffic
4,
End payment for Metal Beam
| 25'- 0" Metal Beom Guard Fence Transition (MBGF(T101)), to T101 Bridge Rail. Guard Fence Transition.
) Begin payment for Metal Beam
| This section of MBGF shall | Gugllfd l'-?erice. (See MBGF 5
12'- 6" Metal Beam Guard Fence (12 Ga.) (Nested) | match the gauge of the adjacent | Standard Sheet)
i | run of MBGF. 6.
T101 Bridge Rail (See | 4 Spaces at 1°-6 " 4 Spaces 3' -1 V5" 6'-3" !
bridge rail sheets for | X * | 7.
connection details and 1%" to ¢ of Splice |
details for this post). | A—=— 8.
NN Ll a8 a o @« a fan a fan A )
31 Do D B o FlES Do ) B S
¢— S R == ——— R R S - T
i < B B : E X\ B 5 ==
1o 1 7T 8.
% Post connection may | [ [ [ [ [ oo o o [
be on either side of : [ [ [ [ [ 1o 8 ~ %"Dia. x 2" button head splice |
(T101) post web. Bridge Rcill | [ [ [ [ [ bolts with %" double recessed nuts 1
Post | b r oo bt P (See General Note 3). .
[ [ [ [ [ [ oo L (]
[ [ [ [ [ [ [ [ (]
[ [ [ [ [ [ [ [ 1
LJ LJ LJ LJ LJ LJ LJ LJ LJ
A—<—
TYPICAL ELEVATION VIEW
%" Button head post Toenail with one
bolt with nut & washer R 16d Galv. nail to
(See General Note 3) - prevent block rotation
>
2 5 : <> :
® "3 et
g [+
T 7TR77 o PR
| | p o
o . O
[ ! " 3 \ . .
I I © , © N—6" X 8
5
[ © 3
[ 5 -
[ < E
[ ] N
Lo ©
[ é WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO
— ~ WOOD POST STEEL POST
SECTION A-A

GENERAL NOTES

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

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

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

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

Crown will be widened to occommodate transitions.
If solid rock is encountered.
instal lation guidance.

See the MBGF standard sheet for proper

Posts shall not be set in concrete.

Unless otherwise shown in the plans, a composite material post and/or
block that meets the requirements of DMS-7210, "Composite Material Posts
and Blocks for Metal Beam Guard Fence" may be substituted for posts
and/or 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 can furnish composite
moterial posts and/or blocks.

Refer to MBGF Standard Sheet for additional details.

ONLY FOR USE IN MAINTENANCE REPA[RS.,

=t Design
Division
l Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
TRANSITION (T101)

(T101 BRIDGE RAIL)
MBGF (T101)-19

FiLe:  mbaft10119. dgn on: TXDOT  [cki KM [ows BD [cx: vp
©T><DOT NOVEMBER 2019 CONT |SECT JOB HIGHWAY
REVISIONS 6471 90 001 uUsS 59, ETC.
DIST COUNTY SHEET NO.
HOU FORT BEND 73
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Note: See SGT standard sheets for

18" x 18" min. or proper installation and length Minimum 1°-10" beyond
w e L of need requirements. quard fence Approx. 5'-0" 50’ Approach Taper of Grading or Mow Strip
18" dia. min. posts 5 10" |
leaveout \
veou r3'—6" Typical r’ | |
@ _@ Eﬁj ﬂ:‘] | W a
3 8 & S v
T //// 1
= S+
Edge of ~_ DIRECTION OF of ot .
<£> Pavement ~ TRAFFIC T P Grading or approved
~3ls Mow Strip (1V : 10H or Flatter)
=
ﬁ\/ MBGF or MBGF Transition Approx. 105 feet. Adjust Mow Strip width accordingly when less than a 2 ft. offset is used. (2 ft. offset "option" shown) ﬁ\J
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
Reinforced Concrete Site conditions may exist where grading is required
or Asphaltic P + ——— for the proper installation of metal guard fence and
Mow Sgrip 1 ravemen A Approved Post end treatments.

( n . .
See General Note 4) Approach grading or mow strip may be decreased

or eliminated. As directed by the Engineer.

<> GENERAL NOTES

36"
usual

1. This mow strip design is for use with metal beam guard fence,
quard fence transitions, and guard fence end treatments

Z .
- I - (See SGT standards for proper SGT instal lation).
/ \ 2. Mow strips shall be asphaltic pavement or reinforced concrete

18" x 18" min., or:

(wire mesh or synthetic fiber), as shown on the plans and will be
" . . ——— - R
18" dia. min. l\ W-Beam Edge of paid for under the pertinent bid item of work. Asphaltic pavement
leaveout PLAN Pavement shall meet the requirements of the item, aond be placed in accordance
— . with the pertinent bid item as shown on the plans. Reinforced concrete
/N Regular MBGF shown with Mow Strip shall be placed in accordance with Item 432, “Riprap.” The use of the
| . synthetic fiber in lieu of steel reinforcing is acceptable, provided
| egz;oézgeig?+No+e 4) Reinforced Concrete the fiber producer is on the Department Material Producer List (MPL),
— | ar A§$h9|*'c Pavement maintained by TxDOT, Construction Division.
R ow rip
Edge of o 2-Sack grout . .. N
Posemenf = b (See Genmeral Note 8) 3. The leaveout behind the post shall be @ minimum of 7".
_\\\iz Reinforced Concrete - 4. The type of approved post will be shown elsewhere in the plans.
or Asphaltic Pavement i See the applicable standard sheets for additional details and
* Mow Strip T 5l information.
= 0|9
] <%> ¥ B <%> MY g 5. Other curb placement options may be used. Curbs are not considered
- ’ . - part of the mow strip and will be paid for under other pertinent
< | 7 15 bid item.
| Imin usual
i | " 6. Depth of mow strip will be 4",
~ I | _/ \_ - . .
K | | * Siope to drain W-Beam Edge of 7. T?e I!mlfs of payment for asphaltic pavement or reinforced concrete
) Pavement will include leaveouts for posts.
I I Fill leaveout with
| | 2-Sack grout. 8. The leave-outs shall be filled with no more than a 2-sack grout mixture
| | (See General Note 8) (1 part cement, 5 ports water, and 14 parts sond by volume) with a 28-day
| | compressive strength of approximately 120 psi or less. Provide grout of a
consistency that will flow into and completly fill all voids. Due to auger size,
| L1 MOW STRIP DETAIL larger leave-out dimensions are acceptable from both an impact performance and
. . maintenance repair standpoint (Suggested maximum leave-out of 20"). Payment for
SECTION A-A sgLgx;geﬂogogg:‘?;ew?:hAISgTO)L*I'g,, furnishing and placing the grout mixture will be subsidiary to the pay Item of
Typical or 18" dia. minimum |eaveout. rip rap mow strip.
2-Sack grout
I : ¢ ONLY FOR USE IN MAINTENANCE REPAIRS.
I ) - Reinforced Concrete
_ | I See CCCG - or Asphaltic Pavement ;ﬁ Design
A 2-Sack grout | Standard for Mow Strip Division
H Curb Types Texas Department of Transportation Standard
o | yp Tl P
- Reinforced Concrete B 2-Sack grout
See CCCG ! * ﬁr Agﬁhglfic Pavement ? ; :
Standard for __ ~ — ow STrip . | . T
Curb Types T B See CCCC— = Reinforced Conorete | | u___l_L_| METAL BEAM GUARD FENCE
Standard for * Mow Strip | ymin usual
LT 15 Curb Types T — - (MOW STRIP)
| | min ' usual Sn , 4" | * Slope to drain
L s ]
15
! * Slope to drain | T Gsual CURB OPTION (3) MBGF (MS) -19
X |
L
= CURB OPTION (1) | * Slope to drain Fite: mogfms!9. don o TXDOT o KM [ows TXDOT_[cks CL
3'1«'6 . . . . (©TxDOT NOVEMBER 2019 CONT |SECT JoB HIGHWAY
o This option will increase the post CURB OPTION (2) REVISIONS 647190 001 US 59, ETC.
i embedment through out the system. .
aa Curb shown on top of mow strip DIST COUNTY SHEET oL
ow HOU FORT BEND T4
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$TIMES

DATE: $DATES
FILE: SFILES

Check for horizontal

Front Slope clearance protection

2°'Max Rai |
Offset

End of

/

Break (See General Notes 4,5 & 6) //
(=== 1 ] a P ~ 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
N [ B__ A g B R RAARAR HF—\ are shown elsewhere in plans.
9] . . . .
o T 50° Is(;T (25:1 Straight Taper) | MBGF Transition 3. Use average daily traffic (ADT) for the current year to determine MBGF
3 s Te 1 length of need in accordance with the Roadway Design Manual unless otherwise
2 ee nore (See note 9) specified. Where significant traffic volume growth is anticipated on low
v volume (0-750 ADT) highways, use length determingtions for the higher volume
MBGF length of need (L) category.
> - AN
9 . 4., MBGF may not be required to shield departure end of bridge unless other
g Begin or end obstacles within the horizontal clearance Iimits or opposing traffic indicate
2 - structure a MBGF consideration.
MBGF length of need (L)
9 '\. 5. Terminal anchor sections (TAS) are only for downstream end anchorage use,
outside the horizontal clearance orea of opposing traffic.
L
g . . N . Pt 6. Direct connection of MBGF (at 6’'-3" post spacing without ftransition) to
B . - MBGF Transition
g 50’ SGT (25:1 Straight Taper) ! MBGF (&' - 3" Spacing) N— concrete rail are only for downstream rail connmections outside the horizontal
2 | (See note 1) | | (See note 9) clearance area of opposing traffic. (See Detail A)
s '_WI 7 g ] B d i i U U g i i i i i g g g g g i B H HHHHEH Hf——’ 7. The crown shall be widened to accommodate MBGF. Typically the "front slope"
— i \} break should be 2'- 0" from the bock of the MBGF post. This applies to new
- \ Front Slope \ construction on new alignment or where existing roadway cross section is
ol+ Break to be widened to increase roadway width. This does not apply to rehab-
03 End of ilitaotion work where existing roadway crown width is to be retained
3 :—"_’ Note: . TWO LANE (RURAL) HIGHWAYS Bridge Rail (See Typical Cross Section at MBGF).
35 SG'!' r_'oll taper may be decreased or
. eliminoted. (See SGT standard sheets) 8. For restrictive bridge widths: The MBGF should be properly transitioned
N - from the existing bridge rail to the adjoining MBGF (See MBGF Transition
O+ Standards). Metal beam guard fence at these bridge location(s) shall be
Enz_j of N o flared at the rate of 25:1 or flatter, and be of the length necessary to
Bridge Rail S|+ locate the terminal end at the 2 ft."maximum" offset from the shoulder edge.
Front Slope s ‘5
Break \ . 9. Tronsition length and post spocing will vary depending on the transition type.
\\\ z « Transition type will be shown elsewhere in the plans.
| (]
r—————fJH AAAARA_A A A A A [ A A A A A A A A ] | i i i |
[
" | %
MBGF Transition g MBGF (6'- 3" Spacing) | 50° SGT (25:1 Straight Taper) s
(See note 9) l I (See note 1) §
MBGF length of need (L) - . DIRECTION OF
™~ - . Begin MBGF ~__ ADJACENT TRAFFIC
or Paymen =
(Two or more lanes % ) 17-0" Typ
Begin or end in each direction) S 2/ - 0" T === - YP.
yP. _ﬂ e
structure - 2
- & (See note 7)
I T.A.S. Option & 25° MBGF flare at 25:1 Front slone See MBGF standard | i
e e ) 5 break - T \ for post types. | CONCRETE
| 6’'-3" Spacing NG | 25’ Terminal Anchor © RAIL
-~ |\ N MBGF length of need (L) | Section (T.A.S.) l 2 | | Z Z
/ c | |
1 v
,—/l—l_\/' [ [} [} [} ] T T T —_— | | Edge of shoulder ! Z
//\|\ = | 7\ or widened crown. Terminal Connector
Check for horizontal . \_ 2'-0" Buried
H Downstream Bridge
cledronce protection D O a1 1 72 Front Slope Anchor Offset TYPICAL CROSS SECTION
(See General Notes 4,5 & 6) AT MBGF DETAIL A
- MULTILANE UNDIVIDED (RURAL) HIGHWAYS - All rail elements shall
2 + be lapped in the girecﬂon
« | of adjacent traoffic.
g« Front Slope End of
~ ° /_ Break Bridge Rail //
1 pes==en 1§ A —
oL | T T T T T T I T T T a—
L L .
av 50’ SGT (25:1 Straight Taper) | MBGF (6'- 3" Spacing) A | MBGF Transition
'C§ (See note 1) I (See note 9)
= ONLY FOR USE IN MAINTENANCE REPAIRS.
MBGF length of need (L) V/A
® .
§ - ;é;;?" Bﬁﬂﬁgn
3 ONE WAY TRAFFIC Begin or end l Texas Department of Transportation Standard
3 (Any number of Ianes) structure
x - MBGF length of need (L) 1/’ BRIDGE END DETAILS
[ -
33 50° SGT (25:1 Straight Taper) L MBGF (6'- 3" Spacing) o MBGF Tronsition (28" METAL BEAM GUARD FENCE
52 | | (Seerere® | (seeTnote 9 APPLICATIONS TO RIGID RAILS)
>0 T
m i H |:| |} T 0 t i [} [} [} [ [ ] ] ] ] ] ] HHHHHH/F—I\\\ BED(28) 19
23 \ L crs ot ercon s
- fn_’ Front Slope End of Bridge Rail FiLe: bed2819, dgn on TXDOT_ [cxi KM [oni 8D e P
2[5 ONE WAY TRAFFIC Break ©7TxDOT  NOVEMBER 2019 cont | sect 408 HIGHWAY
. REVISIONS 6471 90 001 uUsS 59, ETC.
N DIST COUNTY SHEET NO.
HOU FORT BEND 75

Bridge Rail

GENERAL NOTES

For more detail: See MBGF, SGT, ond MBGF Tronsition stondard sheets.
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Parapet Panel Length (10" Min ~ 33' Max) Parapet Panel Length (10" Min ~ 33" Max) .
= = - 10 34n Opening
Wingwall Length & 4
(Variable) 8'-4" Usual & Max Post Spa ‘ ‘ - If formin
50" Min ‘ | T —— materialgi’s
1-0" 10" Min ‘ Rail Member 10" Min - @ not left in
Face ol ] 146" Max | ‘ Séction | > place, plug
7 9" M 9" M o ottom
T | | | = - 5 BARS Rb(#5 e
End of Bridge Rail ‘ & on ‘ ‘ ‘ ‘ ‘ D\ #5) © '?)ri:tlaszalin
for payment ——— & L——@ @ »T— ‘ ‘ ‘ @——1 ‘ ‘ L—@ > = B 3 Jcompound.g
. v v
) ‘ | | _ ‘ _ | ‘ _
1 = — > J\ T 7] I T | 1L 6 Ul &U @ . INTERMEDIATE
T T T T . S=
) = = = = < £
\ T > . " . 25
| Same as Siab _f- same as sian F\~ s Juo | | » ¥ WALLJOINT DETAIL
| 2 Jt Opening Jt Opening ol & = 85
i - ngo - ~ 4" | uno S) 22 Note: Provide intermediate wall joints
b Il | - ® <L 2 8 over all slab construction joints, over
[ [ [ L . interior supports on continuous units,
@ Metal Beam Guard Fence | @Thrie-Beam Terminal Connector shall @ 1 Exp Jtor IJnt_erthedlalS \{V?I" / and at equal intervals in between as
Transitions must be Limits receive the same protective coating Splice Jt oint (See Detail) — necessary to maintain a 33' maximum
attached to the bridge | of Abut as the attached Metal Beam Guard Fence. as required BARS U(#5 BARS V(#5 !ength gf u_nt')roken wall. M_aterial us_;ed
rail and extended along the | Wingwall — T T #) #2) :P ggﬁf@?f&?ﬁﬁif& ll: ggjlgre "
embankment unless shown é I
otherwise on the plans. See | . . | | . | Length shown for 6 %" Min bar SU'ICh tas the f0"0|‘g":jg mite”a'Sil
| heet for detail d embedment with no overlay. polystyrene, molded cork granules,
fength for payment. AT ABUTMENT BENTS AT SLAB EXP JOINTS AT INTERMEDIATE WALL JOINTS Adjust as required. Y sponge rubber sheet, etc.
ROADWAY ELEVATION OF RAIL (7) wingwall Length minus 11
Increase 2" for structures with overlay.
[15~ 1" Dia holes and 2 %" Dia x 2 Eq Spa @
26" 2" deep recesses. Holes and recesses Bolts shall be sufficient length
must be formed or cored. Percussion U #9) ( U@ r R(#5) toextend 4"to %" beyond nut.
7 o o drilling is not permitted. Adjust R . ¥
A h f R T o
placement of reinforcing steel as :
necessary to avoid bolt holes and © U (#5)
‘ ‘ ‘ recesses. ] — )
‘ 15~ D" Dia A325 Hex Head Bolts N 1-Q" Rb(#5) .
| | withtwo 1 %" O.D. washers. Place TOP VIEW Sym about JJoint
washer under each head and nut. . . .
| Thrie-Beam \ Face of Rail $‘ Opening Opening ‘ -
Terminal i on on
Connector Bars U1Spa at 9" M ' R(#5) | z R#5) —— z_ | R(#5)
Y —= = —
(10 Gage) — - — U @#5) —- ars U1Spa at 9” Max H (Typ) T M) | [
o r _ U (#5) ‘ ‘ _‘ }_ ‘
. 1\ . _
5 U (#5) : ‘ \
g - [S) R(#5) & J‘
() Splice Bolts ~ g2 S ‘ e - 7 | < Rb(#5) V(#5)1 A ‘ -=—-=7‘ V(#5)1 R | ﬁﬂi‘ V(#S)1 .
b " Dia A307 ‘ : — — —_— — at10 % T 1 i I at10 % —_ a1l at10 %
Button Head Bolt o - B U R | W a B I P .
with washer E—— | | oo (Top of Abut Wingwall B X e ' } § . X X S ‘ ’ s
Note: Bolt recesses are only ELEVATION SECTION AT ABUT WINGWALL AT SLAB EXPANSION JOINT AT INTERMEDIATE WALL JOINT
required when pedestrian
sidewalks are adjacent
o back of rail. TERMINAL CONNECTION DETAILS ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT
11" 10" 10" 10"
fe——==— Nominal Nominal Nominal Nominal
Face of Rail Face of Rail Face of Rail Face of Rail
1w | 10 | 1y 10 |y 1 10" 1 1 10" 1
] N ]
77 T - | & .| g
| ! ' " bl . IR .
1 - " o - " + = @ + = @ “~~
R(#5) Nem Ur (#5) at 9" Max R(#5) ¥ U1 (#5) at 9" Max Typ) 3 iy Tyo) 3 @ :&\ OF\\T\\\\
] ros) —H U @s) ro@s) 4| U #5) 1 & Y 2N E R AN ONLY FOR USE IN MAINTENANCE REPAIRS.
: ul il J | ] o N,
@ R(#5) i,} I — UL (#5) R(#5) 77} | — ULl (#5) Anchor Bolts \( % | Anchor Bolts & ;: - . **1'/ SHEET 1 OF 2
& N R#5) ——_| oo e
" B iy f\Trﬁh)or R#0) Bolt Anchor ] 4 SHANE HUBENAK ¢ —4 Texas Department of Transportation
1 %" I - 2 Vi I A\ © PLs (Typ) Y —V#5) at © ',' 144075 : ; Bridge Division
2 1/ - " - . . P2
0.S. Face I g 0.S. Face I 1% b U #5) 9 Max 2 10 %" Max 'l@%ﬁ N Q&;
L 08 Face ) . R TRAFFIC RAIL
1 T T o= - —— — | N WonaL -
SNl 9 P ) ] ©0S® |5 7 - e P
@ [ . I | | ole t=—to— —— o 1 C/W /Mi ) (ALUMINUM)
- 1o ‘ ‘ - _— 4
! 1 ! | | Top longitudinal slab bar
lo ol q P may be adjusted laterally 07/23/2024
3" + to tie reinforcing. TYPE T4 A
ON CANTILEVER ABUT WINGWALLS ON FOUNDED ON CIP ( )
OR CIP RETAINING WALLS ABUT WINGWALLS RETAINING WALLS ON BRIDGE SLAB FLE ristdetd.dgn_ on: P [or RIR_[ow JTR ok DWM
@TXDOT April 2002 CONT | SECT Jos HIGHWAY
REVISIONS 6471 | 90 001 US 59, ETC.
S ECTIO N S TH RU RAI L DIST COUNTY SHEET NO.
HOU FORT BEND 76
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60"

4

}‘\ Minor Ax

SEC THRU RAIL EXTRUSION

is

Semi Ellipse

Drive Fit

FK

!

)—— Major Axis

Semi Ellipse

K Minor Axis

END PLUG DETAILS

%" ~ 13 NC Cap screws x 1
b " thick washers, (4) Required

35"

%

1 4" at Splice or Exp Jts

Fing Jt Opening at Fing Jts

Semi-Ellipse 1-0" 1-0" |

|
Sleeve Member
| )

-

R s e

[ Rail Expansion
Joint or Splice

V" Dia
Stainless Steel
Pin (Drive Fit)

s

&

AT SPLICE OR EXP JTS

Minor Axis —T

S S YA
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areas where there is a overlay
joint in the concrete Slot (Typ)
arapet between rail post.
parap . SECTION THRU
ELEVATION SIDE SLOT DRAIN

OPTIONAL SIDE SLOT DRAIN DETAILS ®

ROADWAY VIEW/SECTION OF POST

"
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¥a" Dia

ANCHOR BOLT OPTIONS

GENERAL NOTES:

This rail has been successfully evaluated by full-scale crash
tests to meet NCHRP Report 350 TL-3 criteria and can be used for
design speeds of 50 mph and greater.

Rail Type T4(A) is comprised of the following parts: concrete
parapet and wing terminal wall, reinforcing shown, including
that embedded in the slab or wingwalls, MBGF connections, rail
member, posts, and all anchorage provisions including bolts,
nuts, washers and vandalism straps. All these parts are included
in price bid per linear foot of rail.

All open ends of the rail shall be capped.

Face of rail, posts and parapet shall be vertical transversely
unless otherwise approved by the Engineer. Rail posts shall be
perpendicular to top of adjacent parapet grade. Grout may be
used under base plates if necessary.

Rail member sections shall be attached to a minimum of three
posts.

All steel components except reinforcing shall be galvanized
unless otherwise shown in plans.

Anchor bolts shall be %" Dia ASTM A325 bolts (or A321 threaded
rods with one tack welded hex nut each) with one hex nut and one
2" O.D. washer plus one hardened steel washer at each bolt. Nuts
shall conform to A563 requirements. The untapped blanks shall be
galvanized prior to cutting the threads. Threads for bolts and
nuts shall have Class 2A and 2B fit tolerances in accordance with
ANSI B1.1.

Posts shall be cast aluminum alloy ASTM B108, A444-T4.

Material for rails, including sleeve members, shall be aluminum
ASTM B221 alloy 6061-T6.

Machine screws for rail attachment shall be stainless steel.

For horizontal curves of radius less than 1000 feet the rail
member shall be fabricated to follow the curvature of the roadway.
For radii greater than 1000 feet the rail member shall be field
bent during installation.

Casting shall have a maximum draft of 3° and a minimum radius
fillet of ¥4" unless otherwise shown.

Field tack weld Yd'x 1" galvanized "Vandalism Strap" to two
anchor bolt nuts (from nut to nut) on one side of each post and
paint with zinc-rich paint.

All concrete shall be Class "C". Chamfer all exposed corners.

Epoxy coat Bars V and U if slab bars are epoxy coated.

All reinforcing shall be Grade 60.

For railing not requiring shop drawings, erection drawings
showing rail member section lengths, post spacing and anchor
bolt setting shall be submitted to the Area Engineer for approval.

If rail member requires shop and erection drawings, these drawings
shall be submitted to the Bridge Engineer for approval and may be
submitted as 11" x 17" prints provided they are clearly legible.

Average weight of railing with no overlay: 188 plf (Conc)
B /_I 8 plf (Alum).
1 / .
So
X - 1 1 7
- . : _ = 1c" 56" 1c "
TS :
| . ] P —
g, o S ; 2 ‘ ONLY FOR USE IN MAINTENANCE REPAIRS.
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@ Side Slot Drains must be centered between rail post within the
limits shown. Side Slot Drains may be used where shown elsewhere
on the plans or as directed by the Engineer. 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.
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304
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- Yazs
wl 2 . 25 mm Post PL IASTM-A36)
HE
:\\ 25 mn Base PL {ASTM-A36) 5 mm PL

1 ¥ x 1 ¥ Siots
SECTION THRU POST

30 mm ot Splice or Exp Jis 4

Fing Jt Opening ot Fing Jta
Sleeave WMember |
£ Rali Exponsion

Joint or Splice

10 mm Dfc Droln Hole
in bottom

AT RAIL ENDS

Rall Mamber shoped to N
204 x 124 Ellipse from \ 204
Sym obt € —= FRound Pipe ~ See Toble
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1 e
( -25 mm Post PL (ASTM-AZG!}
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ELEVATION SECTION THRU RAIL
RAIL POST & ANCHORAGE DETAILS

127
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¥:" bia
ANCHOR BOLT OPTIONS

Notes:

300

% |

@~

AT SPLICE OR EXP JTS

TUBE FABRICATION DETAILS

TUBE & SLEEVE MEMBERS

204 x 124

Ellipse Sieave Member
Material Moterial Thicknass
150 Dla ASTM-453 Gr B 9.0
StaPibe  [ast-a3e or asou or 8] 8.6
tE or § Gr B} AP[-5LX52 5.7
168 O.D. iSTM-&53 Gr B B.ﬁ
Pipe 2 4.8 JASTW-AdE or AS00 Gr B B.2
AP1-5LX52 AP[-5LX52 5.5

However,

the 45°

Other sections of aqual or greater atrength ore
ocoeptabie for sleeves.

The major ond minor diometers of the ralil member
may vary +/- 4,8 mm from plon dimension.

the gl fference between the outsice
diometers of the siesve ond the inside diometers
of the rall shall not exceed 3.2 mm along
the major or minor axis,
omount up t0 6.4 mm ora parmiasibia along
oxas of the Bleaveas.

Gops exceeding this

10 mm Dia Pin (Drive Fi
© on bottom of Sleeve
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SHANE HUBENAK

RAIL DATA FOR- HORIZONTAL CURVES

RADIUS 7O |max crorp CONSTRUCT
FACE OF RAIL LENGTH DR FABRICATE
w | Over 840 m 9.00 m |[Straight rail sections
=% [ Over 420 m thru 840 m 4,00 m To recuired rodius
Es Over 210 m thru 420 m 2.25 m @)OI' to chords showh
Thru 210 m Zera [(10) To required radius

(D) Shop arowings reauired imoy be submitied os 280 mm x
432 mm prints provided they ore cleorly iegiblel.

For ralling not requiring shop drowings, erection drowings
Bhowing rail member section |engths,=past spacing, ond onchor
bolt seHln? shat | be submitted +o the “Arsa Engineer for
opproval. f roll membar requires shop ond erection drowings,
these dn'-uvlngs sholl be submitted to0 the Bridge Enginesr for
epprovel,

CENERAL MOTES:

This rail hos been successfuiiy evaludted to exceed the
atrangth af o rolling with |ike geomatry which has been crosh
tasted to NCHRP Report 230 5L-2 criterio.

flcil Type T4iS] [s comorised of the foliowing ports: concrete
poropet ond wing terminal wall, oll reinforeing shown, including
that embedded in the slob or wingwalis, MBGF conmections, rail
member, posts, ano all onchorcga proviaions Inetudlﬂf bolts, nuts
and woshers., All these porta are Inciuded In price bid per |ineor
foot of rail.

Al1 open ends of +he rall shall be coppsd.

All steel componenta except reinforcing aholi be golvonizad
uniess otherwiae shown on plons.

Anchor bolts shail be ¥y~ Dia ASTM A325 bolts (or A3Z1 threoded
rods with one tock weided max MUt eoch) with one nex nut ong one
2" 0.0. wosher(0.153" Min thick) plus ane 1 ¥4~ 0.0, hargened
pteel wosher (0,122° Min +nick) ot eoch bolt, Optionaliy use
rectonguior 10 x 50 x 76 mm A36 plate with 9 = Oio hole,
Threaded rods moy be 0,670" minimum diometer with rolled thraads.
Nuts shotl conform to AS63 requirements. Tha untopped DIonka
shail be Qalvonized prior to cutting the threods. Threods for
bolts ond nuts shall hove Cloes 24 ond 2B Ti+ toleronces in
occordonce with ANSI Bi. 1.

All concrata snoll be Cioas C. Chomfer ol exposad corners.

Epoxy coat Bars V ond U if slob bors ore epoxy cooted.

At! reinforcing shaolt be grode 420.

Foce of roil, posts ond poropet sholi be verticol tronsversely
unless otherwise approved by the Engineser. Rall posts shall be
perpendiculor to top of od‘acem- concrete poropet grade.

Grout moy be used under roil post bose piates if necessory.

Agil member sections shall Inciude not less thon ftwo posts nor
more thon fowr (except ot Abutments),

Exposed soges of roll members ond rall posts snot! be rounded
or chomfered to opproximateiy 2 mm by grinding.

All dimengions ore Tn miillimeters unless otherwise shown,

Average moss of ralting: 278 kg/m (Conc)

37 Kg/m (Steel),

‘ ONLY FOR USE IN MAINTENANCE REPAIRS.
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3-9 V' 10'-0" Max Post Spa @

10'-0" Max Post Spa

10'-0" Max Post Spa

10'-0" Max Post Spa

10'-0" Max Post Spa

End of rail
for paymment

End of HSS if
turn-downs are
omitted (use rail
caps). See "Rail

—]

I
Post o]
\
\

10" Min

Cap Detail".

Concentric curves

|
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|
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|

|

1'-6" Max

f=— Face of abutment backwall

Expansion joint or splice joint

\
I
L— Il Post
|
|

10" Min

o T TP
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S
|
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;
I
L— 1 Post
|
|
|
|
|
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10" Min ‘
\
10" Min
1-0" ‘Max ‘
- |
\

[ Exp joint or splice
joint as required

10" Min

1'-0" Max

[:q]:] ‘J‘

T
==

36"

If turn-downs, ; ? ; . ; ; ; ; ;
HSS ends ﬁ | ﬁ |
Open 1 1 L L 1 1 L 1 L1 1 1 L1 1
T :?: T I ; T :?: T ; T :&: T ﬁ: T
= I = = =
N | —— I A \ N
FF 2 ; b; a a a ’A a ’A a AHﬁA a a a F‘A a b5 . | s s 4 - s 3 3 3 rr A"A‘ LA LA ;A ;ATFA‘ LA A‘
7w | | 5spas w | | &
Tt }
Construction joint
4-4" Min or controlled joint
Limits of Abut 77 771 771 777 777
Wingwall | | | |
AT BENTS WITHOUT AT BENTS WITH
AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS
10"
> ROADWAY ELEVATION OF RAIL
~— Nominal
4" 6" 2" .
I Face of Rail 1w - ‘ —
. ‘ ‘ o/ 93"
N BiaQHoIes @ Portion of railing with turn-downs to be used or omitted as indicated on Bridge Layout.
- ‘ = 1% J 7D | 1A @ 10" Min ~ 1'-6" Max if turn-downs are omitted.
| | N
B I N R — ] be " ‘ ‘ @ Min of 2 posts required on wingwall.
Cut post o N ? ‘ 1 Y Dia Holes ‘ ‘ %
* to fit HSS o~y o 77‘ # . - @ HSS 3.500 x 0.216 (Rail Member)
(Typ) 9 - | |
~ - é o 9‘ | IR, (5) Hs 2,375 x 0,154 (Rail Member)
r 1 P - [ PostPL % N @ One shop splice per panel is permitted (with minimum 85 percent penetration).
Base PL % o - > (ASTM A36) X The weld may be square groove or single vee groove. Grind smooth.
ASTM A36 b b PL % (ASTM A36) -
t Contractor's option, adhesive anchors may be used. esive anchors must be ia
( ) At C ! i dhesi h b d. Adhesi h b b " Di
ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 5"
SECTION A-A WASHER PLATE DETAIL into slabs or culverts without curbs. See "Material Notes" for adhesive anchor requirements.
Showing base plate detail. At Contractor's option, adhesive anchors may be used. Adhesive anchors must be b " Dia
e ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 7"
x 1-0" into wingwalls or culverts with curbs. See "Material Notes" for adhesive anchor requirements.
< PostPL % 10"
® (ASTM A36) —| . . = Nominal Culverts without curbs for cast-in-place anchor bolts require a 10" Min slab thickness.
- 10" on [~ Nominal 10 2 Face of Rail Culverts with curbs for cast-in-place anchor bolts require a curb plus slab thickness of 10" Min.
Face of Rail Adhesive anchors may be used with a 7" Min slab thickness or culverts with curbs.
©
® 2 W 5" 1"
@ 2 5" 1" ‘
3 \
o | | .
iy Base PL 2 (ASTM A36) 1%
A
|
Top of Slab |
_ and/or Sidewalk s Nl 2" Top of Slab
A - E i i i b " Dia hex g ﬂf% . and/or Sidewalk HEET 1 OF 2
v | 3 ] ‘ head anchor ‘ N S O
o B bolt (ASTM A307 ® .
[ ! é Gr A) with one S ;V Bridge
= = | | R hardened steel ! ot ® é l Texas Department of Transportation 3{;’,%23%
T al | x| washer (ASTM F436) cl3 Il 1 S, -
N N N cl g |3 | ‘\\ B C “\ placed under =g i il @
il il S|s =g . ol i o each hex nut & | W l I = 2
" 0" Dia formed o it o o5 \‘ \ (ASTM A563). = =
holes for b " Dia hex | | I Il AN ~ PEDESTRIAN RA”_
head anchor bolts N\l Ll | \
(ASTM A307 Gr A) with ‘ o i \ ‘ ‘ — i
one hardened steel
washer (ASTM F436) Yxasﬁ‘“j’/f?;) % | | s ] ~ [ b " Dia hex head anchor bolt
placed under each 3 7 | | & (ASTM A307 Gr A) with one hardened
hex nut (ASTM A563). | 2 C | 3" 7" steel washer (ASTM F436) placed
under each hex nut (ASTM A563). TYP E P R1 1
ON ABUTMENT WINGWALLS 1l5td028-19.dgn ov TAR [k TBE  [ow JIR ck: TAR
ON BRIDGE SLAB OR CIP RETAINING WALLS ON CULVERTS WITH OR WITHOUT CURBS pom——: s
Used with 1'-0" Min thick parallel wings on culverts. REVISIONS 6471 | 90 001 US 59, ETC.
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Rail Members

Rail Members T

W Sleeve Members
|

AT SPLICES OR EXP JTS

2" 4" Dia Pin (Driving

(Typ) Fit) or welded lug

3

PL ¢
(ASTM A36) o

f=— b " Dia
Drain Hole

RAIL CAP DETAIL

1 b " 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).
One additional hex nut
must be furnished and

2" Min
Thrd Lgth

tack welded for each N
threaded rod. ‘ ‘ A
©| o
| | £
]
Tack I
Weld Flush or
C " Max

CAST-IN-PLACE & FORMED
HOLE ANCHOR BOLT OPTIONS

SECTION B-B
PIPE SPLICE DETAIL

@ 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 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 and posts must be vertical transversely unless otherwise
approved. Posts must be perpendicular to adjacent roadway grade.
Use Type VIl epoxy mortar under post base plates if gaps larger than
C" 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 C" 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, ltem 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 b" 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 b" 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 lll, 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 out, 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.

SHEET 2 OF 2
ok Bridge
Division
l Texas Department of Transportation Standard
PEDESTRIAN RAIL
TYPE PR11
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©xooT September 2019 CONT | SECT Jos HIGHWAY
REVISIONS 6471 | 90 001 US 59, ETC.
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REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
SIZE 4
SIZE 1 SIZE 2 SIZE 3 SINGLE DOUBLE INSTL DEL ASSM  (D-XX)SZ X (XXXX)XXX (XX)
3" 4n NLSMBESR_ OFI REFLECTORS
" " = Single
o 54 5 f_ﬁ < > 53; D = Double
— =1 ] B COLOR OF REFLECTORS
: o : =0 — o W = White
© ‘o ® o - : - - Y = vell
2 N = < ied I v]; 3 (&3 R < Rea
DEVICE +! o +, n - - — A== — = REFLECT
. i - A DEVICE ° o : LECTOR UNIT SIZE
< S & & ° N 1or 2
w oyl ey - ¢ o - TYPE OF POST OR DEL INEATOR
3"+ Ve 4"+ Y o ° ° WC = Wing Channel Post
< ! ° ° YFLX = Yellow Flexible Post
3" Y " ° WFLX = White Flexible Post
6" + Ve " - BRF = Barrier Reflector
TYPE OF MOUNT
. GND = Embedded (drivable or set in concrete)
1-Size 2 reflector | 1-Size 1 reflector 2-Size 2 reflector 2-Size 1 reflector CTB = Concrete Barrier Mount
unit unit units units GF1 or GF2 = Guord Fence Attachment
SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting D[I':Eggl?rred
post (flIx). BI = Bi-Directional
NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR = Bi-Directional with red on bock
2. Size 2 and 3 - For use on wing channel (wc) post only. Use approved
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX)\XXX(XX)
OBJECT MARKERS TﬁPEZOF3 OBJEST MARKER
v 2, 3, or
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
L = Left Side (Type 3 Object Marker only)
4 3 R = Right Side (Type 3 Object Marker only)
" 6" C = Center (Type 3 Object Marker only)
)<—>{m )<—>¢m > . TYPE OF POST
% o ] ™ 12" 12" WC = Wing Channel Post
| = N2 Z | <—> [ WFLX = White Flexible Post
4 _ ;é >\ 4 g N r " TWT = Thin Walled Tubing
DEVICE SN \% Sl TYPE OF MOUNT
1o (}{) N GND = Embedded (drivable)
59 - = N N :g RS o SRF = Surface Mount
?%% o M M ) WAS = Wedge Anchor Steel
- o WAP = Wedge Anchor Plastic
o . ‘ DIRECTION
B ° [f Required
= Y BI = Bi-Directional
3-Size 1 reflector
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
i i 1-Size 4 reflect
units unit or Irstze f retiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS .
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
_ . . Alternating acrylic black and retroflective _ .
SHEETING | Yellow-Type B or C Sheeting Yellow - Type B or C Sheeting yellow - Type By, or Cp Sheeting Red -Type B, or CSheeting SIGN FACE MATERIALS DMS- 8300
POST TYPE TWT we we WFLX ™Y TWT DELINEATORS, OBJECT MARKERS AND BARRIER | .. .
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
GF1 CF2 T8 substrates and sign substrates
shal | be 0.080" Aluminum sign
blaoank to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE i
DEVICE alternative.
=t Satoty
1 i n-s 7
- . ivision
Texas Department of Transportation
DEVICE W1-8 Standard
18"x 24° Fvention 307x 367 | 36" x 48T grap o x L a8 x 24 O o o, OBJECT MARKER
v SIZE W x L) | (conventionan| (CVentional | (expressway) | (Freeway (Conventional) (Expressway & Freeway) J
uw 1. Barrier reflectors shall meet the requirements
=
= of DMS 8600. Lo Lo S MATERIAL
@ MOUNTING HEIGHT 4'-0" or 7'-0 7°-0" Only MOUNTING HEIGHT 7'-0" DESCR I PT ION
2. Approved Barrier Reflectors are Iisted on the
"Barrier Reflectors" Maoterial Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs
88 at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
EE SHEETING Yellow, Wnite, Red NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). FlLe: dom/;zo.dfnzom n:: TXDOT ek TXDOT [ow: TXDOT  [ek: TXDOT
@& N N . 2. When there is a need to increase conspicuity, the Texas version of Omor REUVQIUSSIONS Sl bl > i
S 1. Reflective sheeting shall have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of . 647190] 001 |US 59, ETC.
Y NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (WI1-6) 1009571 il comry SHEET N0-
a0 area of 9 square inches. . 4-10 7720 HOU FORT BEND 82
20A
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POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
@ @ — — @ Ld Attached to
B post or block
a— — ] ] — 2 . N i
] . — 11 i
Reflective (Approx. )
Reflective material & < —
° material - = a4 — s T T
g — T i + = . [
o [J] [y © C
° c ""an ' s [ R
Ground ° B TI25% & Il <
Lune\ ° - 12" 15" - |i— 9 fa) < [ .
° $loz= i |
° - || o @
° os " " . 20"
° > Post 27" 30
-
P [
S .
S h &
<] 2 /
; . . CONCRETE TRAFFIC BARRIER (CTB)
u o -
— e ° _I:I_ Place Barrier Reflector
° 12" Dia. - 12" Dia. on top or on side(s) of
S CTB.
S . 3.5" 17"
8 o Base o \\
° ° — o
Stub : Z Q sof > | 4 QN
H .
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
. NOTES
I E$Z$dge$-g,'j”r?,omggneéeéwgér 1. See "Flexible Delineator and Object Marker Posts"
p pPTIO y u Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Instal |l per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible posts GENERAL NOTES
to separate opposing direction of travel, such as 1. Place delineators on a section of roadway at a consistent
centerline or median use, the flexible posts shall distance from the edge of pavement.
be yel low.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 Tan e Teermoss edge of e ebssruerion o e
wi i uction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and del ineators are more than
8’ -0" from the edge of the pavement, it may not be possible
to maintain @ height of approximately 4‘-0". [f this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4, Install all delineators, object markers aond borrier reflectors
1 in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
}_’ above the edge of the pavement surface.
1=
=}
E K 6. Diogonal stripes on Type 3 object morkers shall slope down
o AJ toward the intended travel Iane.
Q Pavement "
. ° < surface - =t i
° aret
i ~ Pavement AN Te Department of Tr tati Division
s Pavement o foca Y l exas Department of Transportation Standard
surface
Ground
é Ground \\Q? OBJECT MARKER
= Ground Line
- i | INSTALLATION
2'-0" to 8'-0" or
in front of object
NOTE NOTE being marked ‘ D & OM (2) _20
28 Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be - il
== of the chevron is permitted for mounted at a height of 7° to the bottom FiLes  dom-20.dgn ow: TXDOT  [cks TXDOT [ow: TXDOT [ ks TXDOT
9% chevrons that will not exceed of the chevron. Chevron sign and ONE ©7TxD0T  August 2004 CONT |'SECT JoB HIGHNAY
. a height of 6°-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 6471 90 001 US 59, ETC.
ww the chevron (sjzes 24" x 30" and be_ins’rol qu per SMD standard sheets and 10-09  3-15 DIsT CoUNTY SHEET NO.
g: smal ler) paid under item 644. 4-10  7-20 HOU FORT BEND 83
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$TIMES

DATE: $DATES
FILE: SFILES

MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS
. R DELINEATOR AND CHEVRON CONDITION REQUIRED TREATMENT MINIMUM SPACING
Amount by which Curve Advisory Speed SPACING
Advisory Speed WHEN DEGREE OF CURVE OR RADIUS IS KNOWN F E T RPM See PM-series and FPM-series
H H URV U K rwy./Exp. Tangent s - -
is less fhan Turn Curve yorExee Teng standard sheets
Posted Speed (30 MPH or less) (35 MPH or more) FEET
Frwy./Exp. Curve Single delineators on right side See del ineator spacing table
5 MPH & 10 MPH ® RPMs ® RPMs Degree Radi . . Chevron
; : of odius |Spacing|  Spacing Spacing 100 feet on ramp tangents
15 MPH & 20 MPH ® RPMs and One Direction ® RPMs and Chevrons; or Curve of n .n in Single delineators on at least one
Large Arrow sign @ RPMs and One Direction Large Curve | Curve |Straightaway| ¢ ve Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
Arrow sign where geometric A A 5 of curves) (see Detagil 3 on D&OM(4)) ramp curves ("straightway spacing"
conditions or roadside does not apply to ramp curves)
obstacles prevent the ! 5730 225 450 Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 D & OM (4))
installation of chevrons. 2 2865 160 320 — Lone on DEOM(4)) eet tsee Deral on
3 1910 130 260 200
25 MPH & more . °
® RPMs and Chevrons; or RPMs and Chevrons 4 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides | 50 feet
® RPMs and One Direction 5 1146 100 200 160 . e . .
Large Arrow sign where 3 955 20 180 160 B%a?'fgcz'o?gg Dﬁ"?ﬁﬁ*°r2 wnen
geometric conditions or . . undivided with one € eac
. 7 819 85 170 160 Bridge Rail (steel or direction . ,
roodside ODST?CIeSfprevem 8 716 75 150 160 concrete)and Metal Eg‘i":ei‘s"’?rﬂﬁ §182IT2:)0+?;:
the installation o Beam Guard Fence Single Delineators when multiple
chevrons 9 637 75 150 120 lgnes each direction
10 573 70 140 120
SUGGESTED SPACING FOR DELINEATORS 11 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100’ max
or Steel Traffic Barrier the color of the edge Iine
ON HORIZONTAL CURVES 12 478 60 120 120
13 441 60 120 120 . .
. Reflectors maotching the color Every 5th cable barrier post (up to
ONE DIRECTION 14 409 55 110 80 Coble Barrier of the edge |ine 100" max)
LARGE ARROW
SIGN 15 382 55 110 80
16 358 55 110 80 Divided highway - Object marker on Eequirei riflec’rive Shze&iﬂn?vrln;?vided
. manufacturer per or
curve Spacing 19 302 50 100 80 Guard Rail Terminus/Impact approach end o Type 3 Object Marker (OM-3) in
o St 23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
A0 ( Q/ Object marker on approach and
00100 05,7 on, 29 198 35 70 40 departure end See D & OM (5) and D & OM (6)
o BN T, T N N p
X i n, S, .
a0y Cur 97D Pa, 57 101 20 40 40 . . Type 3 Object Marker (OM-3)
x(%Bon;x“e » 4 "ve) o, Ng - Bridges with no Approach at end of rail and 3 single See D & OM(5)
OpoP %Sjﬁ T 3{Z¥ o Curve delineator approach and departure Rai delineators approaching rail
flb 22 spacing should include 3 delineators - - -
%Sj: I(Z? spaced at 2A. This spacing should be Requ!zez Eeflgc+%gg+shee+|ng
. f : r man rer r
M 4 used during design preparation or when Reduced Width Approaches to Type 2 and Type 3 Object B gv6Me(VIZ) oruc Ty;ee3 ggjec+
%Sj: :KZ%' the degree of curve is known. Bridge Rai | Markers (OM-3) and 3 single Marker (OM-3) in front of the
del ineators approaching bridge terminal end
See D & OM (5)
Extension of the .
<£R7 centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
approach lane Crossovers Double yellow delineators and RPMs | See Detail 1 on D & OM (4)
Pavement Narrowin Single del ineators adjacent
NOTE DELINEATOR AND CHEVRON (lone merge) on Yo offected lane for fu!l 100 feet
. SPACING Freeways/Expressway length of transition
ONE DIRECTION LARGE ARROW (W1-6) sign g
should be located at approximately and
perpendicular to the extension of +the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
center|line of the tangent section of ] K . Chevron
approach lane. Advisory|Spacing|  Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n s n in to the color of the pavement edge |ine on the side of the road where the delineators
(MPH) Curve traightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
()PJ Ii()I{IEZ()PJ1FAk1, (:IJI{‘7I§S — 1:0 :gé 250 2. Barrier reflectors may be used to replace required del ineators.
60 110 220 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
Point of g 1700 500 T80 way driver applications
curvature Point of .
tangent 50 85 170 160 =t il
:(5) ;g ::’g ::g l Texas Department of Transportation SDtQ;’;f,ig,'.'d
35 60 120 120
30 55 110 80 DELINEATOR &
25 50 100 80 LEGEND
20 40 80 80 Bi-directional OBJECT MARKER
i 1
15 35 70 40 De! ineator PLACEMENT DETAILS

NOTE

If the degree of curve is not known,
del ineator spacing may be determined
based on the Advisory Speed of the

curve.

(MPH) .

Use the delineator curve spacing
for each Advisory Speed

Del inegtor

b |30 [XDe

D & OM(3)-20

Sign

FILE:

dom3-20. dgn ow: TXDOT  [cks TXDOT [ow: TXDOT [ ks TXDOT

At least one chevron pair is installed ©7TxDOT  August 2004 CONT |sECT JoB HIGHWAY

beyond the point of tangent in tangent REVISIONS 6471 90 001 uUsS 59, ETC.

section, 3-15 8-15 DIST COUNTY SHEET NO.
815 720 HOU| _ FORT BEND 84
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CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACC]ELERATION/ DECELERATION LANES DEAD END BARRICADE
~<— Dead End
10° Barricaode

‘ whe ofie -@\\
‘ ‘ Optional type 4
[I I:l 100’ ‘ object markers
\
|
|

usual

4 Type [-A
RPM's at 20’ — Double
spacing —

yel low
del ineator

Doub! 0 0
yZTIOfI | Type II-C-R

getineator = ——f spacing AR

|
|
|
|
|
|
|
-1-
|

Warning devices
as per D & OM(3)
or Additional
devices as
necessary

Varies

Spacing of white
delineators for
acceleragtion or

is approximately 100 f+t.

I
DETAIL 4

DETAIL 1

R
R
R
R deceleration lanes
R
R
R

TYPICAL DEAD END
BARRICADE INSTALLATION

FOR CULVERTS

| 8’ |
WITHOUT MBGF

I I
AN (A4

AN gy & &

max.
Ramp tangents-
- :
100" max spacing AV W 1 V & &)
Ramp curves-
Use del ineator
- _ . nter of
OY : +o_?e fet D oM-2 +o_be spacing toble T‘__gﬁovgl Eones
p gcid I-r so+e y placed if culvert ("Straightaway NOTES
en rearmen headwall is greo'l'er spocing" does
is less than 15’ than 20’ in length not apply). . . . . . .
from travel lane. D ﬁ}; and is less than Delineators 1. Egzzlg?g: ?;;IDIHQ shal | be red and white reflective sheeting for all permanent
15 from travel should be on ures.
@ cl:?zzro;o::h'n the outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
curve.
D ﬁ 3. Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
1 in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.
e L |
= = -
ENPI a1 E N ——— ! DETAIL 5
N
I ] DETAIL 3 - T
;2223‘ afe
<——O0M-2 to be LEGEND . Divisiéyn
placed if culvert Texas Department of Transportation Standard
D :ﬁggW?éJ ;§o$ess é% Bidirectional Delineator
TI:‘GV?| lane or R Delineator DEL INEA OR &
fﬁ within the clear 7 OBJECT MARKER
> zone
= OM-3
s / PLACEMENT DETAILS
Zz7 71| Barricade
= | ston D & OM(4)-20
e DETAIL 2 OM-2 FiLes  domd-20.dgn ow: TXDOT  [cks TXDOT [ow: TXDOT [ ks TXDOT
3'1«'6 ©7TxD0T  August 2004 CONT |SECT JoB HIGHWAY
o g Double Del ineator 15 REVISIONS 6471 90 001 uUsS 59, ETC.
[ 7-20 DIST COUNTY SHEET NO.
ac HOU|  FORT BEND 85
20D
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TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGF) BRIDGE WITH NO APPROACH RAIL
See Note 1\ See Note 1
See Note 1 See Note 1 T s [I PN
25 ft. I:I 25 ft. [I /
KN b 3- T
ype 3- Type
7 é - D-sw X @ ( ﬁﬁ X piew
25 ft. 25 ft. del mgo;cs)’rs del ineators
space spaced 25°
I v é 0 é . apart apar+t
é ———— MBGF—— ‘ 0 X
Type D-SW I:I ﬁll T)’De D-Sw [I L i
del ineators del ineators
bidirectional é bidirectional é é é [I é
IJ_LI Iji-l . One barrier
Sgilgg:;r{eghm | <1 [I j’ reflector shall
I be placed pIY ~Steel or concrete - g?rgtlﬁ?sdbehind
I directly behind prd Bridge rail " each OM-3.
each OM-3. The others
TV sree | The others ( will have
eel or concrete will have equal spacing
é Bridge rail é [I equal spacing (100’ max), but
.. . (100" max), but | plq not less than 3
Bidirectional I:I . not less than 3 {4 4 bidirectional
white borrier Bidirect ional bidirectional m [I o white barrier
reflectors or Wh:cTe ?orruer Equal spacing white barrier reflectors
delineators é é G:I iggoﬁgisor Equal spacing é |:| % (100’ mox), but reflectors
[I (100" max), but go; (Ijess Ihan |
not less +han idirectiona
3 bidirectional wh”e t:ormer ﬁ |:| &
white barrier reflectors or > -
Equal Eg:g:ng reflectors or é I é del ineators s
spacing (100" max) del ineators
(100" max), ( but not T I
tl):;snfr’;on less than
3 total. 3- Type
3 total. é é I ™4 W3- 1
D-SW ype
- del ineators D-sw
|:| é _f MBGF L é spaced 25° [I del ineo-rors
! apart spaced 25
-1 m m |:| P S< apart
I Type D-SW é é 5 |8 I el o 5
Type D-SW delineators 3 |3 S8
del ineators bidirectional [l = =
bidirecticnal 318 ol 3
£ |o o| L
é I:I é é B |w I:I w| w
a QP 0 I - 18 T
= = 1
oo o ©
3 3 ® Traffic
25 tt. 3|8 g 3 25 1. — e g, 25 £, LEGEND =t L3
[ w [Y) ) o [~ -4 O l Texas Department of Transportation SDt'a‘Zﬂg,'.'d
[I v 18: § é’ § . é Bidirectional Delineator
»o|w wl AT
See Note 1 See Note 1 See Note 1 [I See Note 1 { |Delineator DEL INE OR &
=~ OBJECT MARKER
7 |ows PLACEMENT DETAILS
NOTE: NOTE:
@8 1. Termingl ends require reflective 1. Termingl ends require reflective I-;-l OM-2 D & OM (5) '20
:E ;hsesfggoﬁ"?z{g?d I:yomt_la_n:fcgmrer Ehiegiggoﬁ"?zigfd E)’Gmfr’”;fog*u"e" File: dom5-20.dgn on: TXDOT_[cks TxDOT [ows TxDOT | cxs TxDOT
ow e o ype e (0] ype .
®6 Object Marker (OM-3) in front of Object Marker (OM-3) in front =/ |Terminal End OT00r_August 2019 Ao oo Us Be—ETe
o the terminal end. of the terminal end. 7-20 . :
i TrfoiC F I ow DIsT COUNTY SHEET NO.
== 3 HOU | FORT BEND 86
20E
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MULTI-LANE UNDIVIDED,
TWO-WAY ROADWAY WITH
METAL BEAM GUARD FENCE (MBGPF)

DIVIDED ROADWAY WITH
METAL BEAM GUARD
FENCE (MBGPF)

CONTINUOUS CONCRETE
OR STEEL BARRIER

EMERGENCY CROSSOVER

Concrete or
Steel

Troffic
Barrier EVSTY 5th
cable
\ See See 0 \ /borrier
B Note 3 0 0 Note 3 @u @ ‘ 0 post marked
y a % [\ with yel low
I 0 |1 sz T reflector
0 0 I I or up to
d = Y ‘ a max imum
I 25 f1. @ @ 25 ft. R// 0 R \ spacing 1007
A
0 I MBGF 0 \ 0
by 0 = B S W - 5 adjacent
= 0 = yel low
0 0 MBGF 0 0 reflectors
MBGF | on cable
by 0 = X or W I = barrier at
CTB W I I crossover.
0 | 0 L—Double
4 -l x MBGF W See yellow
or = R Note 1 0 R delineators
cte [ I
Equal spacing 0 Equal spacing ] L
. . . . pas See i
white barrier white barrier w 5
reflectors reflectors See 0 0 Nei . Note 2
100" max 0 100" max Note 1 ore 2L 0 < é'/ FOR OFFICIAL
P bR ] ] OR EMERGENCY
: X 0 0 5 — VEHCLE USE
14
x ) u B (S
b= P x [ 0 2 R5-11T
0 L = I I IS Conventional: 30x30
Double 0 0 Expressway: 48x48
Yel low 25 ft. Freeway: 48x48
a I & X 0 I ¢ ‘
A e 0 ‘ I
25 f+ ﬁ} ﬁ} 0 ‘ 0
P = :
0 B BT 0 0 N See
w j— | Note 3 I + I
" ﬁ ﬁ 5 25 ft. 25 ft.
a, RERD | o | n »
L|c L C clv e ) ) Note 3 0 0
Of— — —|o vl C Cl L
S 0 i I o I \ 313 ﬁ ﬁ ] IS o @
a 43l B 5135 see |3l [ DS S see o EE - I
&Is o Sl& Note 3 § § § § Note 3 o=~ 4 © .
2 g gl 3 Cable Barrier
0 0 sle 0 3| 5

Equal spacing
yellow barrier
reflectors (either

bidirectional on top
or single direction

on each side). 100’
max.
NOTES LEGEND —" Satoty
l Texas Department of Transportation SDt'a‘Zﬂg,'.'d
1. Equal spacing (100’ max), but not less é Bidirectional Delineator
than 3 single directional white barrier AT
reflectors or delineators. On Continuos 5S¢ |Delineator DEL INE OR &
@ Barrier, equal spacing (100’ max.) ~ OBJECT MARKER
=
E 2. Equal spacing (100’ max), but not less ‘ OM-3 PLACEMENT DETAILS
than 3 single directional yellow barrier
reflectors or delineators. I;l OM-2 D & OM (6) 20
@ & =
'-',;JE 3. Term!nol ends require reflective sheeting FlLes  domb-20.dgn one TxDOT [ek: TxDOT [ow: TxDOT [ex: TxDOT
S provided by mor_1ufoc+urer per D &.OM (VIA) w Terminal End ©Tx00T August 2015 cont Jseer o8 oA
or a Type 3 Object Marker (OM-3)in front REVISIONS 6471 90 001 US 59, ETC.
E':‘J_.I of the terminal end. <%___I Traffic Flow 7-20 DIST COUNTY SHEET NO.
- HOU FORT BEND 87
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

f A
’ BACK PANEL (OPTIONAL)
Objec+ marker installed
per manufacturer’s
recommendat ions.
‘ 12"
2 /4" minimum; —
# Adjust to fit /
attenuator -
36" per monufacturer’s 10" o~
recommendation, or | | -
as directed by the _ ‘
Engineer ‘ | variable to match width of |
R A exit gore sign.
° ]
- ~
2 Ya" minimum,
o L \ 2
2
OBJECT MARKERS SMALLER THAN 3 FT
g NOTES
// 1. Object Markers shall conform to the Texas MUTCD and meet the color
and reflectivity requirement of Department Material Specification DMS 8300.
Background shall be yellow reflective sheeting (Type B or C) and Chevron
NOTES shall be black.
%1. Spacing should be adjusted 2. Object Markers may be fabricated from adhesive backed reflective sheeting
6" to attach through center|ine applied directly to guardrail end treatment, or applied directly to an
» of drum, per attenuator "end cap" as per the manufacturer’s recommendation. Direct applied
o manufacturers recommendation, sheeting shall provide a smooth surface and have no wrinkles, air
or as directed by the Engineer. bubbles, cuts or tears. A radius at the corners is not required for
l direct opplied sheeting.
6" 2. Mounting should be flush . . . . . .
36" Y with top of attenuator. 3. Object Marker size may be reduced to f|+"smol ler devices. Width of alternating
Minimum size 96" x 24". black and yellow stripes are typically 6". Object Markers smaller than 3f+t
6"y may have reduced width stripes of a minimum of 2 '4".
6" 4, Pop rivets, screws, or nuts and bolts may be used to attach object markers
r and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
1,"R 5. Object Marker at nose of attenuator is subsidiary to the attenuator. ;ﬂ g:.,af’;f;f,
A 7exas Department of T tati Divislon
6. See D & OM (1-4) for required barrier reflectors. exas Department of Iransportation Standard
o ER
w
z - FOR VEHICLE IMPACT
by 6"
@
el 1 ATTENUATORS
6"
o - D & OM(VIA) -20
o= 6" FILE:  domvia20.dgn ow: TXDOT  [cks TXDOT [ow: TXDOT [ ks TXDOT
3'1«'6 (©7TxDOT  December 1989 CONT |SECT JoB HIGHWAY
“ . REVISIONS 6471 90 001 uUsS 59, ETC.
Eﬂ 4-92 8-04 DIST COUNTY SHEET NO.
e 8-95 3-15
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Docusign Envelope ID: E4376C3A-5A2A-48A6-A3F1-D9EF7591990E

Hardwood posts shall have a minimum cross section of 1.5" x 1.5" 1.

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

4' minimum steel or wood posts spaced at 6° to 8'. RA T
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4". QENE“‘L‘£524E§
unless otherwise approved.

Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15". 2. Perform vertical tracking on slopes to temporarily stabilize soil.

3. Provide equipment with a track undercarrioge capable of producing |ineor soil impressions

Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaoced staples

for wooden posts (or 4 T-Clips or 4. Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

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

Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum
opening size of 2"x 4"or Woven Mesh

(W.M.) (See woven mesh option detail) Woven filter

fabric

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

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

s

2"
— -
‘ Dozer tracks create track imprints
\ parallel to the slope contour.
Top of Fence
\\ Backfill & hand tamp. 900 Embed posts 18" min.
or Anchor if in rock.
| ﬂ-ow\ <\v

N f W
o @nggywﬁﬁﬁg

Filter fabric 3° min. width.

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

a maximum of 12 inches aport and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.

;7 ¢ Design

Division
l Texas Department of Transportation Standard

SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,

A sediment control fence may be constructed near the downstream perimeter SEDIMENT AND WATER

of a disturbed area along o contour to intercept sediment from over Iand LEGEND POLLUT ION CONTROL MEASURES

runoff., A 2 year storm frequency may be used to calculate the flow rate sedi t Control F

. ediment Control Fence

o be filterea. - FENCE & VERTICAL TRACKING

Sediment control fence should be sized to filter a maximum flow through

rate of 100 GPM/FTZ, Sediment control fence is not recommended to control EC (1 ) = ] 6

erosion from a drainage area larger than 2 acres. FILE: eclls o TXDOT_ [cci kN [oms VP [oweks LS

@TXDOT: JULY 2016 CONT |SECT JOB HIGHWAY

sz REVISIONS 6471 90 001 uUsS 59, ETC.
: d DIST COUNTY SHEET NO.
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