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CONTRACTOR:

DATE OF LETTING:

DATE WORK BEGAN:

DATE OF WORK COMPLETED:

DATE WORK ACCEPTED:

FINAL CONTRACT COST:

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF
TRANSPORTATION, NOVEMBER 1, 2014,

AND THE SPECIFICATION
ITEMS INCLUDED IN THE CONTRACT SHALL GOVERN ON THIS PROJECT.

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

ROUTINE MAINTENANCE CONTRACT
TYPE OF WORK
GUARDRAIL REPAIR

PROJECT NO.: RMC 6449-37-001
HIGHWAY: US 59, ETC.
LIMITS OF WORK: VARIOUS HIGHWAYS IN FORT BEND COUNTY
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SHEET NO. DESCRIPTION
I. GENERAL
1 TITLE SHEET
2 INDEX OF SHEETS
3, 3A-3F  GENERAL NOTES
4, 4A  ESTIMATE & QUANTITY SHEET

II. TRAFFIC CONTROL PLAN

STANDARDS - TRAFFIC CONTROL

BARRICADE AND CONSTRUCTION BC(1)-21 THRU BC(12)-21

WORK ZONE GIVE US A BREAK SIGNS WZ(BRK)-13

TEMPORARY RUMBLE STRIPS WZ(RS)-22

TCP CONVENTIONAL SHOULDER WORK TCP(1-1)-18

TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(1-2)-18 (MOD)

TCP TRAFFIC SHIFTS ON TWO LANE ROADS TCP(1-3)-18

TCP LANE CLOSURES ON MULTILANE CONVENTIONAL ROADS TCP(1-4)-18
TCP CONVENTIONAL SHOULDER WORK TCP(2-1)-18

TCP ONE-LANE TWO-WAY TRAFFIC CONTROL TCP(2-2)-18 (MOD)

TCP TRAFFIC SHIFTS ON TWO LANE ROADS TCP(2-3)-23

TCP LANE CLOSURES ON MULTILANE CONVENTIONAL ROADS TCP(2-4)-18
TCP LANE CLOSURES ON DIVIDED HIGHWAYS TCP(2-6)-18

TCP FREEWAY LANE CLOSURES TCP(6-1)-12

TCP WORK AREA NEAR RAMP TCP(6-2)-12

TCP WORK AREA BEYOND RAMP TCP(6-3)-12

TCP WORK AREA AT EXIT RAMP TCP(6-4)-12

TCP WORK AREA BEYOND EXIT RAMP TCP(6-5)-12

BOULEVARD CLOSURES TCPTC 3050-96 (HOU DIST)

DRIVEWAY SIGNING DS TC8020-04 (HOU DIST)

I1I. ROADWAY DETAILS

STANDARDS - BARRIER (FLEXIBLE)

METAL BEAM GUARD FENCE TL-3 MASH COMPLIANT GF(31)-19

METAL BEAM GUARD FENCE (DOWNSTREAM ANCHOR TERMINAL) TL-3 MASH COMPLIANT GF(31)DAT-19
METAL BEAM GUARD FENCE LONG SPAN TL-3 MASH COMPLIANT GF(31)L5-19

METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-3 MASH COMPLIANT GF(31)TR TL3-20

METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-2 TL-2 MASH COMPLIANT GF(31)TR TL2-19
METAL BEAM GUARD FENCE TRANSITION GF(31)T101-19

METAL BEAM GUARD FENCE TRANSITION (T6) GF(31)T6-19

METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28 TO 31) TL-3 MASH COMPLIANT RAIL-ADJ(A)-19
METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28 TO 31) TL-3 MASH COMPLIANT RAIL-ADJ(B)-19
BRIDGE END DETAILS BED-14

MOW STRIP MS (HOU DIST)

STANDARDS - GUARDRAIL END TREATMENTS

TRINITY HIGHWAY SOFTSTOP END TERMINAL MASH - TL-3 SGT(10S)31-16
MAX-TENSION END TERMINAL MASH - TL-3 SGT(115)31-18

SINGLE GUARDRAIL TERMINAL MSKT-MASH-TL-3 SGT(125)31-18

SPIG INDUSTRY, LLC SINGLE GUARDRAIL TERMINAL SGET - TL-3 - MASH SGT(15)31-20
RETROFIT STANDARD SKT 31 STEEL POST SYSTEM TO MASH MSKT SGT(135)31-18
RETROFIT STANDARD SKT 31 WOOD POST SYSTEM TO MASH MSKT SGT(14W)31-18
SINGLE GUARDRAIL TERMINAL (SKT 350)(WO00D POST) SGT(8)-14

SINGLE GUARDRAIL TERMINAL (SKT 350)(HINGED STEEL POST) SGT(8)H-14

SINGLE GUARDRAIL TERMINAL (X-LITE) STEEL POST) SGT(95)28-14

SHEET NO. DESCRIPTION
STANDARDS - ATTENUATORS/CRASH CUSHIONS
56 TRINITY HIGHWAY HYBRID ENERGY ABSORBING TERMINAL HEART-16
* 57 TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 (MASH TL-3) QGELITE(M10)N)-20
* 58  TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 (MASH TL-3) QGELITE(MI0)W)-20
* 59 TRINITY HIGHWAY ENERGY ABSORPTION CRASH CUSHION REACT M (NARROW) REACT(M)-21
* 60  TRINITY HIGHWAY ENERGY ABSORPTION CRASH CUSHION (REACT 350 WIDE) REACT(W)-16
* 61 WORK AREA PROTECTION CORP (SMART-NARROW) SMTC(N)-16
* 62 WORK AREA PROTECTION CORP (SMART-WIDE) SMTC(W)-16
* 63  LTS-BARRIER SYSTEMS CRASH CUSHION (R-NARROW) TAU-I1-R(N)-16
* 64  LTS-BARRIER SYSTEMS CRASH CUSHION (R-WIDE) TAU-II-R(W)-16
* 65  TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD M10 QUADGUARD(M10)(N)-20
* 66  TRINITY HGIHWAY ENERGY ABSORPTION QUADGUARD M WIDE QG(M)W)-21
* 67  LINDSAY TRANSPORTATION SOLUTIONS UNIVERSAL CRASH CUSHION (MASH TL-3 & TL-2) TAU(M)N)-19
* 68  LTS-BARRIER SYSTEMS CRASH CUSHION (WIDE UNIT) TAU-II(W)-16
69  TRINITY HIGHWAY CRASH CUSHION (NARROW) TRACC(N)-16
* 70 TRINITY HIGHWAY CRASH CUSHION (WIDE UNIT) TRACC(W)-16
STANDARDS - MISCELLANEOQUS DETAILS
* 71 CONCRETE CURB AND CURB AND GUTTER CCCG-22
STANDARDS - (28 INCH) SPECIAL APPLICATIONS
* 72 METAL BEAM GUARD FENCE MBGF-19
* 73 METAL BEAM GUARD FENCE (SHORT RADIUS) MBGF(SR)-19
* 74 METAL BEAM GUARD FENCE TRANSITION (THRIE-BEAM TRANSITION) MBGF(TR)-19
* 75  METAL BEAM GUARD FENCE TRANSITION (LOW SPEED TRANSITION) MBGF(TL2)-19
* 76  METAL BEAM GUARD FENCE TRANSITION (T101) (T101 BRIDGE RAIL) MBGF(T101)-19 U
* 77 METAL BEAM GUARD FENCE (MOW STRIP) MBGF(MS)-19 e O 75)\ \
* 78  BRIDGE END DETAILS BED(28)-19 2 A %& Ts l,l
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79-80  TRAFFIC RAIL (ALUMINUM) TYPE T4(A)
81-62  TRAFFIC RAIL (STEEL) TYPE T4(S)(M) THE STANDARD SHEETS SPECIFICALLY IDENTIFIED
83  TRAFFIC RAIL TYPE T6
‘ ABOVE HAVE BEEN SELECTED BY ME OR UNDER MY
* 84-85  PEDESTRIAN RAIL TYPE PRI1

V. TRAFFIC ITEMS

* 86
* 87
* 88-91
* 92

RESPONSIBLE SUPERVISION AS BEING APPLICABLE
TO THIS PROJECT.

St S e s ve. 08128123

STANDARDS - DELINEATOR & PAVEMENT MARKER DATE

DELINEATOR & OBJECT MARKER MATERIAL DESCRIPTION D & OM(1)-20

DELINEATOR & OBJECT MARKER INSTALLATION D & OM(2)-20

DELINEATOR & OBJECT MARKER PLACEMENT DETAILS D & OM(3)-20 THRU D & OM(6)-20
DELINEATOR & OBJECT MARKER FOR VEHICLE IMPACT ATTENUATORS D & OM(VIA)-20

VI. ENVIRONMENTAL ISSUES

* 93

TEMPORARY EROSION, SEDIMENT AND WATER POLLUTION CONTROL MEASURES
- FENCE & VERTICAL TRACKING EC(1)-16

INDEX OF SHEETS

;7(’9 CONT | SECT JOB HIGHWAY
6449 | 37 001 US 59, ETC.

Department

@2023, rexas DIST COUNTY SHEET NO.
f

of Transportation HoU FORT BEND 2




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

County: Fort Bend
Highway: US 59, etc. Control: 6449-37-001

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):
Robert S. Bissett, Jr., P.E.,

Phone: (281) 238-7903
Email: Robert.Bissett@txdot.gov

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

Questions may be submitted via the Letting Pre-Bid Q&A web page. This webpage can be
accessed from the Notice to Contractors dashboard located at the following address:

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

All questions will be reviewed by the Engineer. All questions and any corresponding responses
that are generated will be posted through the same Letting Pre-Bid Q&A web page. The Letting
Pre-Bid Q& A web page for each project can be accessed by using the dashboard to the project
you are interested in by scrolling or filtering the dashboard using the controls on the left. Hover
over the blue hyperlink for the project you want to view the Q&A for and click on the link in the
window that pops up.

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 4 hours of notification for emergency call
outs and complete within 48 hours, unless otherwise approved by the Engineer. Failure to begin
work within the required time and proceed to completion within the required time will result in
the assessment of liquidated damages.

General Notes Sheet A

County: Fort Bend Sheet 3
Highway: US 59, etc. Control: 6449-37-001
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.

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.

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, HEART-16, TRACC(N)-16, RAIL TYPE T4 (A),
RAIL TYPE T4(S)(M), RAIL TYPE T6

General Notes Sheet B
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County: Fort Bend
Highway: US 59, etc. Control: 6449-37-001

General: Site Management

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

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

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

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

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

Elgin Pelican Mobile TE-3
Mobile TE-4
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.

General Notes Sheet C

County: Fort Bend Sheet 3A
Highway: US 59, etc. Control: 6449-37-001

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

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

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

Item 7: Legal Relations and Responsibilities

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

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

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

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

In addition to lane closures, cease work 3 days before the predicted hurricane landfall on or near

the roadway that adversely impacts the flow of traffic and reduces the capacity of the highway
during an evacuation. Vehicles of the Contractor, subcontractors, or material suppliers will not

General Notes Sheet D
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County: Fort Bend
Highway: US 59, etc. Control: 6449-37-001

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)

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 II, 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.

Item 500: Mobilization

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

General Notes Sheet E

County: Fort Bend Sheet 3B
Highway: US 59, etc. Control: 6449-37-001

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.

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

General Notes Sheet F
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County: Fort Bend

Highway: US 59, etc. Control: 6449-37-001
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)

County: Fort Bend

Highway: US 59, etc.

Sheet 3C

Control: 6449-37-001

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
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
5:00 AM -9:00 AM
. 1. *
;hrricc)llgh 9:00 AM - 3:00 PM Not Allowed 3:00 PM- 7-00 PM

General Notes Sheet G

Day Daytime Work Hours Nighttime Work Restricted Hours
Hours
Monday
9:00 PM - 12:00 AM
*x . _ 0
ggfizl;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
ok . _ R
gﬁ;c&g%’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
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County: Fort Bend
Highway: US 59, etc. Control: 6449-37-001

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 6185-6002
- Portable changeable message boards payable under Item 6001-6001
- Law enforcement personnel payable under force account

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

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.

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 Il 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

General Notes Sheet 1

County: Fort Bend Sheet 3D
Highway: US 59, etc. Control: 6449-37-001

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

General Notes Sheet J
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County: Fort Bend
Highway: US 59, etc. Control: 6449-37-001

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.

Asphalt mowing strips may be repaired with hot mix asphaltic concrete, conforming to
Item 3076, “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.

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

Channel Stake

Front Anchor Pin

Slotted Washer Plate

Chain

Cable Strap

Side Cable Anchor Plate

Cable Wedge

Cable

Folded Transition Plate

Transition Plate with W-Beam Connector

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

Cylinder Strut

Rail Guide

Monorail End Cap

Anchor

Bolts, Nuts, Washers, Studs, etc

The repairs of the diaphragms and cylinders have separate bid items.

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.
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County: Fort Bend County: Fort Bend Sheet 3F
Highway: US 59, etc. Control: 6449-37-001 Highway: US 59, etc. Control: 6449-37-001
Item 6185: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)
Estimate

A shadow vehicle with Truck Mounted Attenuators (TMAs) or Trailer Attenuators (TAs) is Item Description Limit and Rate Unit
required as shown on the appropriate Traffic Control Plan (TCP) sheets. TMAs/TAs must meet 292 | Asphalt Treatment (Plant-Mixed) 110 Lb. / Sq. Yd.-In. TON
the requirements of the Compliant Work Zone Traffic Control Device List. e Asphalt 5 % by weight

e Aggregate 95 % by weight

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 with the exception of
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.
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® Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6449-37-001 DISTRICT Houston COUNTY Fort Bend
IJepartment . HIGHWAY US0059
of Transportation
CONTROL SECTION JOB 6449-37-001
PROJECT ID A00200750
COUNTY Fort Bend TOTAL EST. -ll—:cl)l\}-:ll_-
HIGHWAY uUso0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
292-6002 ASPHALT STAB BASE (GR 2)(PG 64) TON 60.000 60.000
429-6007 CONC STR REPAIR (VERTICAL & OVERHEAD) SF 100.000 100.000
429-6009 CONC STR REPAIR (STANDARD) SF 100.000 100.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cYy 20.000 20.000
500-6033 MOBILIZATION (CALLOUT) EA 50.000 50.000
500-6034 MOBILIZATION (EMERGENCY) EA 10.000 10.000
512-6063 PORT CTB (MOVE) (SAFETY SH) (TY 2) LF 2,000.000 2,000.000
512-6064 PORT CTB (REMOVE) (SAFETY SH) (TY 2) LF 180.000 180.000
512-6065 PORT CTB (DES SOURCE) (SAFETY SH)(TY 2) LF 180.000 180.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 4.000 4.000
540-6016 DOWNSTREAM ANCHOR TERMINAL SECTION EA 12.000 12.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 50.000 50.000
542-6002 REMOVE TERMINAL ANCHOR SECTION EA 2.000 2.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 2.000 2.000
544-6003 GUARDRAIL END TREATMENT (REMOVE) EA 4.000 4.000
545-6007 CRASH CUSH ATTEN (INSTL)(L)(N)(TL3) EA 2.000 2.000
545-6008 CRASH CUSH ATTEN (INSTL)(L)(N)(70) EA 2.000 2.000
550-6001 CHAIN LINK FENCE (INSTALL) (6') LF 100.000 100.000
550-6012 CHAIN LINK FENCE GATE (INSTALL)(6'X16") EA 2.000 2.000
550-6013 CHAIN LINK FENCE GATE (INSTALL)(6'X10") EA 2.000 2.000
550-6014 | CHAIN LINK FENCE GATE (INSTALL)(6'X18") EA 2.000 2.000
658-6013 INSTL DEL ASSM (D-SW)SZ (BRF)CTB EA 1,000.000 1,000.000
658-6026 INSTL DEL ASSM (D-SY)SZ (BRF)CTB EA 2,000.000 2,000.000
658-6027 INSTL DEL ASSM (D-SY)SZ (BRF)CTB (BI) EA 2,000.000 2,000.000
658-6061 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2 EA 2,000.000 2,000.000
658-6068 INSTL DEL ASSM (D-DY)SZ 1(BRF)GF2 EA 2,000.000 2,000.000
770-6001 REPAIR RAIL ELEMENT (W - BEAM) LF 3,600.000 3,600.000
770-6002 REPAIR RAIL ELEMENT (THRIE - BEAM) LF 50.000 50.000
770-6003 REP RAIL ELMNT(THRIE-BM TRANS TO W -BM) LF 25.000 25.000
770-6006 RAISE RAIL ELEMENT LF 1,000.000 1,000.000
770-6010 REM / REPL TIMBER/STL POST W/O CONC FND EA 20.000 20.000
770-6011 REM / REPL TIMBER / STL POST W/CONC FND EA 400.000 400.000
770-6012 REM / REPL TIMBER POST W / O CONC FND EA 100.000 100.000
770-6016 REPAIR STEEL POST WITH BASE PLATE EA 12.000 12.000
770-6017 REALIGN POSTS EA 200.000 200.000
770-6019 REMOVE & REPLACE BLOCKOUT EA 100.000 100.000
770-6021 REPLACE SINGLE GDRAIL TERMINAL RAIL LF 2,000.000 2,000.000
DISTRICT COUNTY CCSsJ SHEET
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® Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6449-37-001 DISTRICT Houston
fDepartment HIGHWAY US0059

of Transportation

COUNTY Fort Bend

CONTROL SECTION JOB 6449-37-001
PROJECT ID A00200750
COUNTY Fort Bend TOTAL EST. -ll—:cl)l\}-:ll_-
HIGHWAY uUso0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
770-6022 REPLACE SINGLE GDRAIL TERMINAL POST EA 150.000 150.000
770-6023 REPAIR OF TERMINAL ANCHORS POSTS EA 4.000 4.000
770-6024 REPLACE TERMINAL ANCHOR POSTS EA 4.000 4.000
770-6027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 8.000 8.000
770-6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 60.000 60.000
770-6029 REM & RESET SGT IMPACT HEAD EA 100.000 100.000
770-6030 REPLACE SGT CABLE ASSEMBLY EA 30.000 30.000
770-6031 REPLACE SGT CABLE ANCHOR EA 60.000 60.000
770-6032 REPLACE SGT STRUT EA 14.000 14.000
770-6033 REPLACE SGT OBJECT MARKER EA 60.000 60.000
774-6003 REMOVE AND REPLACE (NARROW REACT 350) EA 2.000 2.000
774-6004 REMOVE AND REPLACE (WIDE REACT 350) EA 2.000 2.000
774-6023 REPAIR REACT (N) (MISC HARDWARE) EA 30.000 30.000
774-6027 REPAIR REACT (N) (CYLINDERS) EA 6.000 6.000
774-6028 REPAIR (QUAD) (N) (BAY) EA 2.000 2.000
774-6029 REPAIR (QUAD) (W) (BAY) EA 2.000 2.000
774-6036 REPAIR REACT (W) (MISC) (HARDWARE) EA 2.000 2.000
774-6037 REPAIR REACT (W) (CYLINDERS) EA 2.000 2.000
774-6044 REMOVE AND REPLACE (SMTC) (N) EA 4.000 4.000
774-6045 REPAIR (SMTC) (N) EA 4.000 4.000
774-6046 REMOVE AND REPLACE (SMTC) (W) EA 2.000 2.000
774-6047 REPAIR (SMTC) (W) EA 2.000 2.000
774-6080 REMOVE & REPLACE REACT 350(TXDOT FRNSH)| EA 4.000 4.000
774-6121 REMOVE AND REPLACE (TAU)(MASH)(N) EA 4.000 4.000
774-6122 REPAIR (TAU)(MASH)(N) EA 4.000 4.000
776-6002 REP (CONC PARAPETW/STL POST/RAIL-T4(S)) LF 68.000 68.000
776-6003 REP (CONC PARAPETW/ALUMPOST/RAIL-T4(A)) LF 120.000 120.000
776-6004 REPAIR (STL POST W/ DOUBLED W-BEAMS-T6) LF 120.000 120.000
776-6012 REP METAL POST W/ BASE PLATE(T4(S)RAIL) EA 80.000 80.000
776-6013 REP METAL POST W/ BASE PLATE(T4(A)RAIL EA 12.000 12.000
776-6014 REP METAL POST W/ BASE PLATE (T6 RAIL) EA 12.000 12.000
776-6033 REPAIR TY (T4 (S) RAIL) LF 160.000 160.000
776-6037 REPAIR (EXISTING METAL PED. RAIL) LF 100.000 100.000
6001-6001 | PORTABLE CHANGEABLE MESSAGE SIGN DAY 80.000 80.000
6185-6002 | TMA (STATIONARY) DAY 80.000 80.000
DISTRICT COUNTY CCSsJ SHEET
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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 zonme signs. the requlremen+s_of ISEA A@eflcon 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). perfgrmance for gloss 2 or 3 risk exposure. Closs.3 gcrmen+s should be
considered for high traffic volume work areas or night time work.

—_

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 il luminated

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 areas 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 DESIONS 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 and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ Iimit signs are not required.

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

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

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

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

BARRICADE AND CONSTRUCTION

2 GENERAL NOTES

: AND REQUIREMENTS

ke BC(1)-21

= FiLe: bc-21.dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
%% ©TxDOT November 2002 CONT |SECT 408 HIGHNAY
o 4-03 7_?53”510“ 6449 37 001 us 59, ETC.
[S— 9_07 8_]4 DIST COUNTY SHEET NO.
ac 5-10  5-21 HOU|  FORT BEND 5
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %620-9TP ZONE
<o NEXT X MILES SIZE SPACING
END NEXT X MILES => TRAFFIC
ROAD WORK (Optional 620-10T % %¥R20-5T | FINES
620-2 see Note -la DOUBLE ' . i
® 1 ana 4) X ¥ R20-50TP| " Sign Conventional|l Expressway/ Posted SS ! gl? A
e ROAD WORK Number Road Freeway Speed [Spacing
1 { O <= NEXT X MILES or Series X
¥ * rl X % 620-2bT [ WORK ZONE G20-1bTL Feot
X X X q
CROSSROAD g Exg? MPH | (Apprx.)
]
X X X | |
E ; 4 INTERSECTED | Block - City <= [ 1000721500 - Hwy g w22 48" x 48" | 48" x 48" 30 120
b b ROADWAY X 1000 -1500° - Hwy = 1 Block - City CW23 35 160
} } =| Cw25 40 240
ROAD WORK \ » N .
<= NEXT X MILES 620-1bTR| ROAD WORK CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . ¢Sy ’ ’ 0 200
END 80 END " " " " 5
G20-1aT : . Limit WORK ZONE Cw7, Cws, 36" x 36 48" x 48
a (Optional ROAD WORK min, Py G20-2bT % % 55 500 2
see Note BEGIN —BEGIN __ CW9, CWi1,
1 ond 4) 620-23 WORK 620-5T | BOA0 Witre S W14 60 6002
% % G20-9TP | 70NE
; . o . ADDRESS v * 65 7002
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC 620-6T T / CW3, Cw4, 3
(See note 2 below) % % R20-5T DE)IJ‘BEEE ﬁ CW5, CWe, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on a crossroad approoch should be @ "ROAD WORK AHEAD" (CW20-1D)sign ond a T END cws-3, 75 900 ?
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. ** O s, CwW10, Cwi12 80 1000 2
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
Texas" monual for sign details. The Engineer moy omit the odvance warning signs on low volume . . . .. .
crossroads. The Engineer will de'rerming whe‘rheryo road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans see Part 6 of the "Texas Monual 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 ond location of any additional traffic control devices, (TMUTCD) typicol opplication diagroms or TCP Stondard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger ond accompanying signs, or other signs, that should be used when work is . . . . .
be considered port of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near on intersection. /\ Minimum distance fl:om work areg to first Agvgnce Wm:mng sign neorest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area ond/or distance between each additional sign.
Zone Standard 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 benind 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 arrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignt orrow 1. Special or larger size signs may be used as necessary.
will determine whether a 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, appropriote traffic control devices, as shown elsewhere in advance warning.
the plans 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
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS [N MULTIPLE LOCATIONS WITHIN CSJ LIMITS - <> ,
D " % %G20-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
SPEED ggl?EK crossroads at the discretion of the Engineer as per TMUTCD Port 5. See
BEGIN DO ROAD LIMIT %X TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs”.
— R20-5T =
620-5T | ROAD WORK B .y |Nor WORK FINES WARNING
xx NB(TDX ‘I’A‘?LES CH-a ngs' PASS AHEAD >< >< DOUBLE " SIGNS 5. Only diomond shoped worning sign sizes are indicated.
CW20-1D NAME XX appropriate) _ whilrs E STATE LAW
CW1-4R % %G20-6T "’('.-’{‘Ff‘ CHI3-1P | weu CW20-1D R2-1% % \X *R20 50TP|5"W TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\‘ggk % G20-10T % R20-3T % % Sign Designs for Texas" monual for complete Iist of available sign design
| 3x CHI3-1P Type 3 Barricade or X X X X X X X Sizes.
= >l CW20-1D channelizing devices \
nl-/ //Jo,,,o‘*,, 2 d d d d d d d
| < / N o & LEGEND
e o900 00 00 oo obioobe g4 P Type 3 Borricode
/ => Vi Ly, | f<e i / => — :
- 92 oo 7 i e2 o o — O OO | Channelizing Devices
X WORK // = /eginning of SPEED '
— // = At ~ NO-PASSING R2-1| LIMIT / wore ZonE | - Sign
3x Channel izing €SJ Limit b 0 line should 00 620-2bT % %
] _De.wces . . cgordlr_wa're >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
AMP AYOUT OF FOR RK TREA F TH T 10 be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR wo BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
e >l X XG20-9TP ggng STAY ALERT This distance shall replace the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
ROAD % %620-57| ROAD WORK'| | ') 17 TRAFFIC WARNING No decimals shall be used. parety
CLOSED oWl -4L A % %R20-5T DE)IUNI;EI?E SIGNS . . . I Texas Department of Transportation Standard
RI1-2 e >< >< oo e | | STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ ¥R20-50TP| uoneses TALK shal | be used as shown on the sample layout when advance
c'“'e Barricade or  cW13-1P —omeio— | R2-1 o e | C;Z&'IOT g;"ge'” signs are required outside the CSJ Limits. They inform the
channelizing motorist of entering or leaving a part of the work zone
° devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
X X X X X if workers are present.
w L
2 / r d d q d d d d d PROJECT L IMIT
% . // ¥¥ CSJ 1imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
Y 1 <& . . :
I — — — — E— —|— — — e — — <> Areag for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) - 2]
h] Channelizing ~——CSJ Limit = and other signs or devices as called for on the Traffic
e I 1 2 Devices | Control Plan. Fiie: be-21. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
aow b R2-1
@ a WORK A // END H%h\ SPEED <><> Contractor will install a regulatory speed |imit sign at ©Tx00T Noverber 2002 CONT | SECT 8 RIEMAY
. 4BRCE LIMIT END |0 in £ th K REVISIONS 6449/37] 001 [us 59, ETC.
W ROAD WORK WORK ZONE e end o e work zone. } }
- >< >< 620-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
5= 620-2 % ¥ 7-13 5-21 HOU FORT BEND 6
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Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
ond opproved by the Texas Transportation Commission, or by City Ordinonce when within Incorporated City Limits.
Reduced speeds should only be posted in the vicinity
Signing snown for cs4 of work activity and not throughout the entire project. Signing shown for
one direction only. 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 . . additional advance
signing. or covered during periods when they are not needed. signing.
|
T
I |
I N AAAAANNANNNNNN N\ AN\ f
b | |o k)\\\\ b ANNY ANNNNNY b |o |O\ ANN |o \l
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
I I
WORK
620-5aP
SPEED ZONE
L IMIT 7N ;Igﬁg 620-50P <PEED SPEED WORK SPEED
e LIMIT WORK LIMIT
0O 60 SPEED LIMIT ZONE | 620-50P ZONE | 620-5aP
R2-1 LIMIT 6 Rz-1 7 O R2-1 SPEED 7 O R2-1
CW3-5 R2-1 SPEED
6 O LIMIT 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 limit should be included on the design of 1. Regl:”G'I'Ory work zone speed |pri+5 ShOl:Ild 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. mount ing height.
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3. ?peed zgnz_agr;? Gref'lIUShIMed for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
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" (G20-50P) ploque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed mext to sign. - bsﬂlfseig’n
in the traveled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
.. . .. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor tragilers or signs.
motorists only when work activity is present. When work activity is not
@ present, signs shall be removed or covered. 9. Speeds shown on dg’rgi I's above are for illustration only. . BARRlCADE AND CONSTRUCT lON
“g’ (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 g BC(3)-21
o Fie: bc-21. dgn ons TxDOT [ex TXDOT [owe TxDOT [ex: TxDOT
%% ©TxDOT November 2002 CONT |SECT 408 HIGHNAY
. REVISIONS 6449 37 001 us 59, ETC.
EL_IIJ 9-07 2:12? DIST COUNTY SHEET NO.
&c 713 HOU| __FORT BEND 7
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RA T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERPL NOTES FOR WORK ZONE SIONS

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

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

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

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

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

T’ i 7. The Contractor is responsible for installing signs on approved supports aond replacing signs with damaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.

_ 4 RN % 8. ldentification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
Paved NS Paved & //\\\///\\'m % % for identification shall be 1 inch.

N\
shoulder N shoulder ~ %{ 9. The Contractor shall replace domoged wood posts. New or damaged wood sign posts shall not be spliced.
N\ 7.

2
minimum ROAD

from WORK
curb AHEAD
N

lane edge
lane edge

‘ min.
max. 6’ or

greater

Curb

7
0'-6' 9.
e EE——

Travel

/L

.3

7

\

d

5
Travel

P i
V2
&t

URAT “Tex " Port

% 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 +he.+ype <_>f sign substrotes can vary bose(_j on the type of
Objects shall 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 ond substrate meets monufacturer's recommendations in

% % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regord to crashworthiness and duration of work requirements.

Supplemental plaques (odvisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
PP ploa rsory ' P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.
c. Short-term stationary - doytime work that occupies a location for more than 1 hour in @ 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 balts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
protrude or screws. Use TxDOT's or SIGN MOUNTING HE [GHT
above sign monufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least T feet, but not more thon 9 feet, above the paved surface, except
procedures for attaching sign as shown for supplemental ploques mounted below other sign§. .
substrates to other types of 2. mz szom 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- 'rerm/ln'rermedla're term Signs may be used in lieu of Short-term/Short Duration signing.
Suppor t 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
shal | not approprigte Long-term/Intermediate sign height.
protrude 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
opove sian Nails shall NOT SIZE_OF SICNS
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed. SIGN_SUBSTRATES
Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’'s recommendations for the type of sign
. M shall be attached support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports.
Sign supports shall N .y R A 2. “"Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more thon S REAARMEMANRASR 5B directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Multiple fastened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
back of the sign . ° screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION Jjoined or spliced by REFLECTIVE SHEETING ) . N .
Wood, metal or any means. Wood 1. Al si_grjs sr_mll be retroreflective and cor_1$'rruc'red of sheeting meeting the (_:olor (_Jnd rg'rro-reflechvn'ry requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web oddress 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. Orange sheeting, meeting the requirements of DMS-8300 Type By, 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 SICN 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 other means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters ond numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordonce with Department Standords and Specifications.
of at least the same gauge 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 stotionary or intermediote stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
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 floggers. The STOP/SLOW poddle size should be 24" x 24". 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Signs installed on wooden skids shall not be turned ot 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. attention to conditions that are potentially hazardous to traffic operations covered when not required.
3. STOP/SLOW paddies may be attached to o stoff with a minimum show route designations, destingtions direz+ions distances, services poin:rs 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6' to the bottom of the sign. . ! . ! . ! ces o T, ! entire sign face and maintain their opaque properties under outomobile headlights at night, without domaging the sign sheeting.
4. Any lights incorporated into the STOP or SLOW poddie faces of interest, and other geographical, recreational, specific service (LOGO), or 5. Burlap shall NOT be used to cover signs
shall only be as specifically described in Section 6E.03 ‘f:,’”“’;"l') ,'r:f°”“°*,'r°”' .z"r""ers °;°‘:ee‘|’:"°.;":°ﬁ"l’h " :°""rz°2e "ee‘.’,r;he,rsc'"e' 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
Hond Signaling Devices in the TMUTCD. éon:gruciioﬁr route guidonce as normally instalied on g roadway withou 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
) SIGN SUPPORT WEI[GHTS
2. Wnhen permanent regulgtory or warning signs conflict with work zone conditions, 1 Wn = T . th ¢ tahts to k £ 4 . th SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches . ere sign supports require the use of weights to keep from turning over, the use - —
the roadway condition. For details for covering large guide signs see the of sondbags with dry, conesionless sond should be used. - g rane
y . 9 g g 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a Safety
24" 24" TS-CD standord. constant weight IT . Division
., . . . exas Department of Transportation Standard
3. When existing permonent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4, If existing signs are to be relocated on their original supports, they shall be 4. Sondbags should weigh a minimum of 35 Ibs and o moximum of 50 Ibs.
installed hworthy b h the SMD Standard sheets. The si 5. Sandbags shall be made of a durable material that tears upon vehicular
installed on croshworthy bases as shown on The andard sheets. Ihe signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARRICADE AND CONSTRUCT lON
@ P 24--4 IH 24--4 :';‘0'('1 ’"Ze'f ';:e requ:(re: '"‘I’:”;'”g r_‘g'gh*s 52°W”+z“ the BC ?hiefs or.:rrhe iMD 6. Rubber ballasts designed for channelizing devices should not be used for
w andaords. is work shou e paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
=z Eackg;o:ng -dRe . Egc:g;ozngo;dg:of_‘ Smck relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
= egen order ite 9 . . 7. Sandbags shall only be placed along or laid over the base supports of the
@ - — — 5. 1f permanent signs are to be removed and relocated using temporary supports, N .
traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC stondard sheets, hung with rope, wire, chains or ofher fasteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLBS standard sheets or the CWZTCD list. The signs shol! meet the regunred n_'lounhng along the length of the skids to weigh down the sign support. (4 ) - ]
Py heights shown on the BC, or the SMD standord sheets during construction. This work 8. Sondbags shall NOT be placed under the skid and shall not be used to level
'E'; 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. Flle: bo-21. dgn on: TxDOT ‘CK:TXDOT‘DW: TxDOT |ck: TxDOT
Su 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 108 HIGHWAY
. | |LEGEND & BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISTONS 6449/ 37| 001 |US 59, ETC.
i 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 oisT CounTY SHEET NO.
o= LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 HOU FORT BEND 8
ow
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$TIMES

DATE: $DATES
FILE: SFILES

weld——_ N
starts

¥ Max imum 24" 2x6 Sign p >.’ Sign
% Maximum 4x4 m = 12 sq. ft. of L - " i » FPost : Post—
21 §ga :;. of :ggg . sign face 26 ] u : )
si ce X " H
/ u N 27 \ L 2x6 <§o°° :
3 : :
| (ﬂcpﬁ‘ ///// « i‘ \
% %4x4 ad . and ey Het
wood M 60 x <|e} desirable ol desiraple
\/ post 2" block l /b'°°k HE H 18"
.| o o
K W . »
v " ?':” 34" min. in Optional R
D & Length of skids may 48" HE strong soils, | reinforcing 33
T Top ;e;e:;:d be increased for minimum e 55 min. in sleeve S| g 34" min. in . i Eqse
additional stability. HE weak soils. (172" laorger H . ee the ost
See BC(4) post Tl Hhiry NH thon sign 11 sf:on? so:ls, for embedment
for sign 2x4 x 40" Top os ) x 18" s[e 55" min, in
30" height 24" Vi See BC(4) acror St 4% post) x HH weak soils.
. - . " 4 nchor ul oo e
requirement - 2x6 f:;i3$$n Ei_ 7x4 broce (174" 1arger |3} Anchor Stub i
i requirement 3/8" bolts w/nuts than sign HH ;;/4 lorger HE
I. J I. J I I - or 3/8" x 3 1/2" A DOS‘” ﬁ: : on sign : :
| | | | ] 11 1 = = (min.) lag / HH post) HH
L1 _\|r_ screws e g 2 g
40" 36" Front 4x4 block 4x4 block o Oi’TéON ! o (A::J;stfub) OPTION 3
Front Side Side irect Embedmen (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PE;:’;”:DS(’;A;E :ETT:DTU;IIN;N PPoRTS o ot
% 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 maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown

Upright must -+ M1l
telescope to ol
provide 7° height ok
above pavement 48" M

Welds to start on
opposite sides
going in opposite
directions. Minimum
weld, do not

back fill puddle.

weld

weld staorts here

9 sq.

ft. or less-

10mm extruded

thinwal | plastic

12 ga

sign only

1 3/4" x 1 3/4" x 11 foot

post

(DO NOT SPLICE)

1374
with
or 1

" galv. round
5/16" holes
374" x 1 3/4"

square tubing

48"

pin ot angle
needed to
motch sideslope

2.5'

2n

[Coccccvosoveccssscsas]

I

—2" % 2" x
12 ga.
upright

©000000000@000 0|

13/4 " x 1 3/4 " x 129"

(hole to hole) 12 ga. support

telescopes into sleeve

1374 " x 1 3/4
to hole) 12 ga.
tubing diagonal

"y Bt

brace

13/4" x13/4" x 32"

to hole) 12 ga. square perforated

square perforated

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

@ 3/8" x 3" gr. 5 bolt
(2 per support) joining
sign panel and supports

(hole

(hole

tubing cross brace

o ° 3/8" X 4-1/2 gr.
[ey 5 BOLT (TYP.)
ifs}
o
5
— o
= D1/16"

17 172"

a"

84"

172 "

131

on the SMD Standard Sheets may be used as temporary
sign supports for signs up to 10 square feet of sign
face. They may be set in concrete or in sturdy soils
if approved by the Engineer. (See web address for
“Traffic Engineering Standard Sheets" on BC(1)).

OTHER DESIGNS

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.

GENERAL NOTES

D3/8 " X 3" gr. 1.
5 bolt

Nails may be used in the assembly of wooden sign
supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
lag screws must be used on every joint for final
connection.

13/4 " x13/4 " x 129"
(hole to hole)
12 ga. square
perforated

tubing upright

. No more than 2 sign posts shall be placed within o
7 ft. circle, except for specific materials noted on the
CWZTCD List.

3. When project is completed, all sign supports and
foundations shall be removed from the project site.

Completely welded - . . o
This will be considered subsidiary to Item 502

2" x 2" x 59" around tubing

(hole to hole)
12 go. perforoted
tubing skid

2" x 2" x 8"
(hole to hole)

See BC(4) for definition of "Work Duration.”

; 12 go. square ¥ ¥ Wood sign posts MUST be one piece. Splicing will
b perforated NOT be allowed. Posts shall be painted white.
- tubing sleeve

| 60" | welded to skid [0 See the CWZTCD for the type of sign substrate

{ that can be used for each approved sign support.

SHEET 5 OF 12

522223‘,,® Traffic
- lgyafefy
I Texas Department of Transportation St;",’,ﬁ,'g:’d

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

here weld
by L,
SINGLE LEG BASE 320 BC(S5)-21
Side View e bo-21. dgn on: TXDOT [oxs 1x00T [awe TxDOT_[ex: 1001
(©7TxDOT November 2002 CONT | sECT 408 HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS S oo s 3, e
- -1 DIST COUNTY SHEET NO
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7413 5-21 HoU FORT BEND 9
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS R PHA A F ATS F
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC ECOMMENDED SES ND ORM S OR PCMS MESSAGES DUR I NG ROADWORK ACT IV I T I ES
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable o o
changeable message signs (PCMS) . Ph(]se ] H Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
f}gg:‘..cf.‘ﬂ"’f*:';z_ per word), not including simple words such os "TO, Road/Lane/Ramb Closure List L . Action to Toke/Effect on Travel Location Warning % ¥ Advance
3. Messages should consist of a single phase, or two phases that P Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond 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 an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Alwoys use the route or in‘fers’rﬂ’r? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
6. When'in use, e botron of o st onary POS mestage panel should be CLOSED CLOSED XXXXCFT NARROWS NEXT XXXXX RAILROAD SPEED Xx
. y I -
o minimun 7 feet above the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
7. The message term "WEEKEND" should be used only if the work is to
start on Saturdaoy morning and end by Sundoy 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 message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displaoyed for either four seconds_eoch or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-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 I-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 |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Danger” 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 a 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 TO CAUTION FRI-SUN
14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on g PCMS. Both words in g phrase must be
disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT T0
15. PCMS character height should be at least 18 inches for trailer mounted DELAYS SAFELY TO
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 ond 800 feet in
daylight. Truck mounted units must hove a charocter height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
and must be legible from ot least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
16. Each line of text should be centered on the message board rather than
left or rignt justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should defoult to an illegible display that will
not alarm motorists ond 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 oppropriate. CLOSED TUE - FRI XXXX FT * ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED ¥ LANES SHIFT in Phase 1 must be used with STAY [N LANE in Phase 2. LmE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
;?'}’ée;wd glﬁ\[;g ngps‘g{ nggM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL can be interchanged as appropriate.
Conngjr CANT Nor th N 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Cent TR Northboond routel N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
ot Or1Rboun Loute 3. A 2nd phose can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Aggg druc ion CONST AHD ;0”;'“0 :gING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
0d Phase Lists". 4, Highway names and numbers reploced as appropriate.
gzgzzllngoufe );IﬂgUR RTE Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
b Not T Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Fost = Service Road SERV_RD 5. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE ond MILES interchanged os appropriate.
_°5+b 3 rooteT E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
=astboun El:IE; e STippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if @
| cmergency VentoTe TEVER VER South S 6. For advance notice, when the current date is within seven days location phase is used.
:mt:rg_ency Ee-rlc € i Southbound (route) S of the actual work date, calendar days should be replaced with
tnironce, tnier PN Speed SPD days of the week. Advance notification should typically be for
::g::zwtgne :XPWI; gfrgef leJN no more than one week prior to the work.
3 £ unda
A0 Feet X0 FT Telephons PHONE SHEET 6 OF 12 —
09 Aheaq Tempor ar TEMP ® raffic
Freeway FRAY, FY Tredoy TS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR o Satoty.
e el Tl To Downiom TO DHRTR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
affic
Hozordous Driving | HAZ DRIVING Travelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
:?;gr:ggzspgg:sr.al :SéMAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
Ventore ot Tine Wintes [T T OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
@ .
g Highway S Venicies (] VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
= z 2 Warning WARN
'a Informetion [HO Vednesdey v FULL MATRIX PCMS SIGNS MESSAGE SICN (PCMS)
Junction JCT W:;g ul W 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Westbound (route) W CHANGEABLE MESSAGE SIGNS" above. Bc (6) - 2]
be Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
= Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement Iisted above. FLe: be-21. dan on: TxDOT [ek: TxDOTJow:  TxDOT [oxs TxDOT
Su h°‘{’e'; Level -'XR '}EVEL 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 ©Tx00T November 2002 CONT | sect 108 HIGHWAY
. aintenonce MAIN for, or replace that sign. REVISIONS 6449 37 001 US 59, ETC
Ll 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 pywes ooy s;m o :
- designation # IH-number, US-number, SH-number, FM-number same Size arrow. 7-13  5-21 HOU FORT BEND ]o'
To0
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I Eg'}f;ﬁ:;3?:)',6235?,:,',’,:;1sbf,fpgﬁs?gg(',{,f'id’,;§?d°$°2:§;'ﬂof?ff,‘2§ Sgl‘r’?eﬂnd LOW PROFILE CONCRETE Arrow Boords may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) chonnelizing
shown on BC(1), 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be.os specifn‘?d_in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary fo ltem S12. \ zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roodways, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions

or work on shoulders unless the "CAUTION" display (see detail below) is used.
3. The Engineer/Inspector shall choose all appropriate signs, barricodes and/or other traffic
Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4. The Flashing Arrow Board should be oble to display the following symbols:
Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Borrier
Reflectors

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) ° o o°
° o
See D & OM (VIA)

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

shal | be mounted in approximately the midsection of each section of CTB. PP

An alternate mounting location is uniformly spaced at one end of each ° °

CTB. This will allow for attachment of a barrier grapple without o o [ ] (]

damaging the reflector. The Barrier Reflector mounted on the side of L ° Y ° ° ®

the CTB shall be located directly below the reflector mounted on top of Install a minimum of .. ..

the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB separates two-way traffic, three barrier reflectors shall be 0s per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L)

mounted on each section of CTB. The reflector unit on top shall have recommendat ions.

two yellow reflective faces (Bi-Directional)while the reflectors on each

side of the barrier shall have one yellow reflective face, os shown in 0 0 ® ° ® °

the detail above. . DEL INEATION OF END TREATMENTS J o J e o o
5. When CTB seporates traffic traveling in the same direction, no barrier ° e o o [ ) ® e 0 0 O ) ° ° °

reflectors will be required on top of the CTB. ) ° () ) ) [ )
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR (] (] (] [ [ [

the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE:I?TKL(EIEEVRON
8. Pavement markers or temporary flexible-reflective roodway marker tabs (right arrow shown; ¢

shall NOT be used as CTB delineation. End treatments used on CTB‘s in work zones left is similar) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the apppropriate crashworthy left is similar)

recommendat ions. standards as defined in the Manual for N . e . . . .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. Erje CAUEION' display consists of four corner lamps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for opproved end iamond Coution mode as shown.
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straignt line caution display is NOT ALLOWED.

o ° freatments and monufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp 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 and equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS 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 [GHTS 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,

flash rate and dimming requirements on this sheet for the same size arrow.
14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway

to bottom of panel.

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 are 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 manufoctured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 10 supplement other traffic control REQUIREMENTS
5 o) devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. Type | MINIMUM MINIMUM NUMBER o nr iy ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 1 mile outomatic dimming devices. #s&gglgogigR?Eglgg ESQESEI%L
Type 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 are in a potentially hazardous area.

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

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

4. Type C and D steady-burn warning lights ore intended to be used in o series to delineate the edge of the travel lone on detours, on lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C and Type D warning lights shall be installed ot locations as detailed on other sheets in the plans. §® g’a"fz;
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
AR REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted gttenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO! E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlined in the Monuo! for BARRICADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning |ight at the Assessing Safety Hardware (MASH)._
@ discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
3 2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted 3 ke¥e| 3 Tms- CHZTCD £ list of 4 TV ARRO" PANEL’ REFLECTORS!
= on the CWZTCD. . Refer to the C or a list of approved TMAs.
% 3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. mAfmgrglgﬁgu're‘j on freeways unless otherwise noted WARN l NG L IGHTS & AT TENUATOR
Warning reflector may be round 4. Round reflectors shall be ful Iy'r(.eflec'rorlzed, including the area where attached to the drum. . . 5. A TMA should be used onytime that it can be positioned
or square.Must have a yellow 5. Squore 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) _ 2]
X reflective surface area of ot leost gttaches to the drum. . . . ) . .. ) without adversely affecting the work performance.
bk 30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason a TMA should not be required is when o work [Io bc-21.dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
2o DMS 8300-Type B or Type C. B . i area is spread down the roodway and the work crew is an
@6 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxD0T _November 2002 CONT | SECT 208 HLGHWAY
S 8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6449 37 001 us 59, ETC.
W 9. The maximum spacing for warning reflectors should be identical t¢ the channelizing device spacing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
3o 713 5-21 Hou|  FORT BEND 11
o1
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GENERAL NOTES

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

2. For intermediate term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections,

18" min

Top should not
allow collection
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 -
cones in proper position ond location. 4% max
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channelizing device but may be replaced in tapers, transitions and tangent 8" max Each drum shal | have
sections by vertical panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange [é
approved by the Enginegr. . . ond 2 white stripes . V. . .
4, Drums and Gl! related items shall comply w!'rn the rqunremen'rs of +r_1e using Type A or Type B _IB x_24 S_ngn . 12_ x 24
current version olt: the '_'Texcs Manual on Uniform Traffic Control _Dexnces" . SR retroreflective (Moximum Sign Dimension) Vertical P_anel
twglggi and the "Compliant Work Zone Traffic Control Devices List f+ mc;< sheeting with the Dic\?iec;lerron Dcrwilv-eav;a;)pspic:gsnln[;JTOTomefeI:p Lqunt;ﬂ ?ggfnzuzgwgugggggéz
. yp. . . ’ y i
5. Drums, bases, and related materials shall exhibit good workmanship and « ;c:zn:;.rlpe being R4 series or other _signs as approved travel way
shall be free from objectionable marks or defects that would adversely | e by Engineer
affect their appearance or serviceability. ..
6. The Contractor shall have a maximum of 24 hours to replace any plastic MBS

drums identified for replacement by the Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
ment device must be an approved device. s e T FE ST subsfro:res 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 a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles. .

3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Controctor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1

PR

Signs used on plastic drums shall be manufactured using

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

sheeting meeting the requirements of DMS-8300 Type A or Type B.

6. The exterior of the drum body shall have @ minimum of four alternating
Continuous smooth Diagonal stripes on Vertical Panels shall slope down toword

orange and white retroreflective circumferential stripes not less than

4 inches nor greater than 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 B below.

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

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

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

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. +
10. Drum ond base shall be marked with manufacturer’s name and model number. connection.
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING 9 adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, “"Sign Face Materials.” Type A or Type B on merging tapers or on shifting tapers. When used in these
reflective sheeting shall be supplied unless otherwise specified 2" M locations, they may be placed on every drum or spaced not
. X . .
in the plans. @ more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at 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 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary focilities shall be opproval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the feotures present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrion Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. ) 3&!5?;2225+3Ié’il—."’v','.‘ﬂfei‘."s‘ﬂi.°2‘.L§E‘.’??¥‘.’é'; ﬁé?iZTTS vse the SHEET 8 OF 12
This bose,. \!:hen filled with the t_aollos'r material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestriaon Barricade shall be i ® Traffic
35 ’Irﬁs (mmnélgm) and 50 Jlrbsf (max:rr:ml)) . The bo(lj lost may ﬂeffTTdd'"umf- placed across the full width of the closed sidewalk instead ; gif;g’n
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian barricades similor to the one pictured P P Standard
of sandbags will be al lowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging con satisfoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
3 @ solid rubber base. 4, Tape, rope, or plastic chonr_\ strung be'!‘ween devices <_Jre not
= 3. Recycled truck tire sidewalls may be used for ballast on drums approved getectable, do not comply with the design standards in fhe CHANNEL IZ l NG DEv l CES
— for this t f bal last the CWZTCD Iist Americans with Disabilities Act Accessibility Guidelines
% or this type ot ballast on the (W 1St. . (ADAAG)" and should not be used as a control for pedestriaon
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazordous to motorists, pedestrians, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barricades. Bc (8) - 2]
be 5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
== holes in the bottoms so that water will not collect and freeze becoming roils as shown on BC(10) provided that the top rail provides FILE: be-21. dgn on: TXDOT ‘CK:TXDOT‘DW: TxDOT | ck: TxDOT
8'@»‘7 a hazard when struck by a vehicle. : Trr:g'r:lscog'r;::ousrr:'lllrsun;qble for hond trailing with no @TxDOT Noverber 2002 oot Tezer - oAy
6. Ballast shall not be placed on top of drums. plinters, burrs, or shorp edges. EvIcTone 6449 37 001 0US 59, ETC
] 7. Adhesives may be used to secure base of drums to pavement. 4-03 §-14 U :
|_:|. 9_07 5_2] DIST COUNTY SHEET NO.
3 7-13 HOU FORT BEND 12
o




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

8" 1o 12" 8" to 12" 8" to 12" 8" 1o 12" 1. The chevron shall be a vertical rectangle with a

12" i . .
'<—>| minimum size of 12 by 18 inches.
= > GENERAL NOTES

- 2. Chevrons are intended to give notice of a shorp
2 =4 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 traoffic ond ore suitable for use on high or low
© .| 2 " vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
" 2 ¢ |8 18 . . ; . -
4 8 4" < | Min. horizontal alignment of the roadway. placement is uniform ond in accordonce with the “Texas Manual on Uniform
See 24" |+ See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45°z note 7 min % 4 note 7 T 3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, f|>.<ed or
a © of an intersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
° o and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
4" § g Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
S + has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R Y | A+ S eliminates its need. or vehicle related wind qusts moking alignment of the channelizing devices
© . . L. difficult to maintoin. Locations of these devices shall be detailed else-
Fixed Base Surfoce & Riqi = . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved M;“”* Roadway ‘e /s'q'd” € 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve ase Surface 5 uppo 3 5. Chevrons shall be orange with @ black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
N\ " N A 74 —+ ] tive legend. Sheeting for the chevron shall be damaged, nonreflective, foded, or broken devices and bases as required by
T retroreflective Type Bf or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
.| = lself-righting . e Departmental Moterial Specification DMS-8300, device spacing ond alignment.
18 s Support 12" minimum = 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"‘em — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
e . .
FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Eo:emen'rf:urfgﬁes_shal 'Tge gfepgred ': g rnannerd'r:ﬁ'r ensuresfprop\ecr bonding
—_— (Driveable Base, or Flexible transitions on freeways ond divided highways, etween the adnesives, The Tixed mount boses and the pavement surtace.
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzes"’:zafr_‘gr:; be prepared and opplied according to the manufocturer”s
lastic drums but not to replace plastic drums. omme 'ons.
DRIVEABLE P P P 7. The installation and removal of channelizing devices shall not cause

detrimental effects to the final pavement surfoces, including pavement

. . surface discoloration or surfoce integrity. Driveable bases shall not be

Vertical Panels (VP's) ore normally used to channelize 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
5 other areas such as lane transitions where positive

daytime ond nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual for additional requirements on the use VP's
24" for drop-offs.
. 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
min. 36" of cuts adjocent to two-way two lone roadways. Stripes posted| F \ Desirable Spacing of
min. are to be reflective orange and reflective white and oo S%seeed ormulal  Taoper Lengths Chonne | izing
should always slope downward toward the travel lane. =] (] * % Devices
4. VP's used on expressways and freeways or other high Q 10" 17 12° on a on a
speed roadways, may have more than 270 squore inches Q Of fset|Offset|0ffset|] Taper | Tangent
of retroreflective orea facing traffic. 30 2 150" 165" | 180’ 30’ 60’
5. Self-righting supports are available with portable base. WS 7 v v g v
See "Compliont Work Zone Traffic Control Devices List" 35 |- 60 205'| 225" | 245 35 70
(CWZTCD). 40 265" | 295°| 320° 40° 80"
B Tope 8 Sonforming 1o Deportmento! Narerfa) Specitication 45 450" 495" S40'] 45° | 90°
yp 0 ing p aterial Specificatio - - - — -
R DMS-8300, unless noted otherwise. 50 500’ | 550'| 600 50 100
(Rigid or self-righting 7. Where the height of reflective material on the vertical 55 . 550'| 605'| 660" 55/ 110"
- ponel is 36 inches or greater, a ponel stripe of - B " B n B
6 inches shall be used. ' LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600’ | 660" | 720 60 120
PORTABLE 65 650'| 715°| 780’ 65 130
-_— 1. LCDs are crashworthy, lightweight, deformoble devices that ore highly visible, have good torget value and 70 700°| 770' | 840" 70" 140
can be connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825| 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960" 80" 160"
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. . *9$J°P:rT 'e”‘J"(’FST“;’V‘*wf’v‘:f*;‘*?“;‘dggf“:-(FT ,
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers L:Leng of Taper . =Wi o se .
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
: : o 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (OTLD) are . . . . .
dZ[I’intleagion de\llices des;;rlmed to convert @ sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary
12" CW6-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
fe—— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
Y Nn N Panels traffic on either side of the divider. The
" base is secured to the pavement with on 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
a b nliou'rn ebd Kk adnesive or rubber weight to minimize movement work space per the appropriate Manual for Assessing Sofety Hardware (MASH) crashworthiness requirements based on
ock 1o bac caused by a vehicle impact or wind gust. 2 vrloodwoy speed ond barrier application. . . o X flecti . SHEET 9 OF 12
18" . Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation
‘/'7 2. The OTLD may be used in combination with 42" or channelizing devices to improve dgy'hrne/mgh'r'hme VISI?I lity. They may olso.be §upp|emer'1'red wn'rh_pavemen'.r markings. ‘ ® Traffic
cones or VPs. 3. Woter ballosted systems used as barriers shall be ploced in accordonce to application ond installation requirements = E,S_afe.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. Woter ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I P P Standard
Driveable Base feet, 42" cones or VPs placed between urban areas. When used on @ taper in a low speed urbon areq, the taper shall be delineated and the toper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to troffic, they should be attenuated
mounted 4. The OTLD shall be orange with o black non- os per monufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT lON
@ on drums reflective legend. Sheeting for the OTLD shall
3 ) be retroreflective Type B, or Type Cp conforming CHANNEL lz l NG DEv l CES
e _— / to Departmental Mo'r?rial Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
@ ) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
) BC ( 9 ) = 2 ]
Ll
== HOLLOW OR WATER BALLASTED SYSTEMS USED AS FilE: bc-21.dgn o TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TxDOT
%% ©TxDOT November 2002 CONT |SECT 408 HIGHNAY
@ a OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 6449 37 001 US S5 ETC.
E"_',J 9-07 8-14 DIST COUNTY SHEET NO.
=i 1-13 52! HOU|  FORT BEND 13
L 105 ]




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

TYPE 3 BARRICADES

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

2. Type 3 Barricades shall be used at each end of construction
projects closed to all traffic.

3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right ond left turns ore provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed road, striping should slope
downward in both directions toward the center of roadway.

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

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

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

clear zone is provided.

Worning 1ights shall NOT be installed on borricades.

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

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

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

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

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

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

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

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

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

o N

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ars
nominal Reflective
o Sheeting

45 NN

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

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

N

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

Each roadway of @
divided highway shall be

barricaded in the same manner. R11-2 CEgéED

PERSPECTIVE VIEW

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

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

-
-

for two-way traffic.

Barricade striping should slont
downward in the direction of detour.

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

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

TYPE 3 BARRICADE (POST AND SKID)

/|[]

8’ max. length Type 3 Barricades

PLAN VIEW

TYPICAL APPLICATION

imum of two drums shall

A mi

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

2. Plastic construction fencing
may be used with drums for
safety as required in the plans.

3. Vertical Panels on flexible support
may be substituted for drums when the

Typical shoulder width is less than 4 feet

Plastic Drum

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length

are not required
on one-way roadway

of the culvert widening.

LEGEND

o

Plastic drum

(]L) Plastic drum with steady burn Iight
\\\\\\\\\\ or yellow warning reflector

X

Steady burn warning Iight
or yellow warning reflector

S

Increase number of plastic drums on the
side of opproaching traffic if the crown
width makes it necessary. (minimum of 2
ond moximum of 4 drums)

10 mux.\LIO' max. | 10' max.
(=

be used across the work area.

© O

PLAN VIEW
CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

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

min. orange

min.

min. white

min.

min. orange

min.

min. white
42"
min.

Two-Piece cones

Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | ot 50' moximum spacing

Alternate (]I)
Approx. (I[)
I 50° I

Min. 2 drums

| | !

Min. 2 drums

CONES

2" max.

3" min.

2" to 6"

3" min.
28"
min.

S

Tubulor Marker

One-Piece cones

30 Ibs.

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

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

SHEET 10 OF 12

or 1 Type 3

barricode (][)

or 1 Type 3
barricade
STOCKPILE ‘?////

NS
0

® (m] a m] ]
g On one-way roads Desirable
= downstreom drums stockpile location . H
= .
5 | orsorricoe maye LI R ibsted RISl
itted h
omitted here clear zone. within 30’ from travel lane

28 <
L | - - - - - - - - - - - -
=in
ou =
]
<= TRAFFIC CONTROL FOR MATERIAL STOCKPILES

('S

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

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

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

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

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

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

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

3;2223‘,,® Traffic
= Safety

I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
CHANNEL IZING DEVICES

BC(10)-21

FILE: be-21.dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
(©7TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 6449 37 001 us 59, ETC.
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Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Morker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTT DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS IC BUTTONS
POXY A ADH S -
1. The Contractor shall be responsible for maintaining work zone and 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVE DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion 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. | pEp=—————=———7

within the CSJ Iimits unless otherwise stated in the plans.

WWM PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240

2. The above shall not opply 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 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in Iieu of markings to outline the detour route. i PAVEMENT MARKINGS
P . . . TEMPORARY FLEXIBLE, REFLECTIVE
3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, . 1 n p DMS-8242
Freati - . . e 2" Yy — A ROADWAY MARKER TABS
plans or specifications. so as not to leave a discernable morking. This shall be by any method - Adhesive pad
approved by TxDOT Specification Item 677 for "Eliminating Existin H : . e . .
4. Pavement markings shal | be installed in accordance with the TMUTCD PESemZnT MZrk)i(n < or[:d llllo;ker;" mi Ing ExisTing P.Ielgh‘i' of sheeting A 1ist of prequalified reflective raised pavement markers,
and as shown on the plans. 9 . is usually more than non-reflective traffic buttons, roadway marker tabs and other
. . 4, The removal of pavement morkings may require resurfacing or seal 174" ond less thon 17, pavement markings can be found at the Material Producer List
5. When short term markings are required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).
markings shall conform with the TMUTCD, the plans aond details as
shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be
successful on @ particular type pavement may be used.
6. When standard pavement markings are not in place and the roadway v 4 STAPLES OR NAILS SHALL NOT BE USED TO SECURE
is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning moy be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement morkings shall be installed in occordance 8. Removal of raised pavement markers shall be as directed by the
with [tem 662, "Work Zone Pavement Markings. " Engineer. 1. Temporary flexible-reflective roodway morker tobs used as guidemarks
9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT 2. T . . .
M " H . Tabs detailed on this sheet ore to be inspected and accepted by the
RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designated representative. Sompling and testing is not
1. Raised pavement markers are to be placed according to the patterns 10. Black-out marking tape may be used to cover conflicting existing normal ly required, however at the option of the Engineer, either "A"
on BC(12), markings for periods less than two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the
roodway.
2. All raised pavement markers used for work zone markings shall meet Y
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement

Section to determine specification compliance.

B. Select five (5) tabs and perform the following test. Affix five

PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a
1. Removable prefabricated pavement morkings shall meet the requirements straight line. Using a medium size passenger vehicle or pickup,
of DMS-8241. 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
2. Non-removable prefabricated pavement markings (foil back) shall meet more than one (1) out of the five (5) reflective surfaces shall
the requirements of DMS-8240. be lost or displaced as a result of this test.

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

1. The Contractor will be responsible for maintaining work zone pavement Stondard Sheet TCP(7-1) for tab placement on seal coat work.
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.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

3. The markings should provide a visible reference for a minimum

distance of 300 feet during normal daylignt hours and 160 feet when 1. Raised pavement markers used os_guidemorks shal | be from the approved
iIluninated by automobile low-beam headlights at night, unless sight product list, ond meet the requirements of DMS-4200.
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on @

4. Markings failing to meet this criteria within the first 30 days after project shall be of the same monufocturer.
placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

sur faces.

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

SHEET 11 OF 12
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PAVEMENT MARKINGS
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98 BC(11)-21
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PAVEMENT MARKING PATTERNS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60"

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

-
Yo o o o o o o o\o o o/o o o

RAISED
PAVEMENT

DOUBLE 4 to 12-

" O O O OO o O O O o o o o o
10 to 12 <:| 10 to 12,, Type 11-A-A MARKERS T ¢
) oomoo ooomo NO-PASSING 14
—\ — — 4 toooa mﬂoooniﬁgngOODOOO'fn cnooobooono REFPLAE\ICE.I;;)ERN{I'ZED L—
4 to 12"
Yell Yellow &7 LINE
> Yellow eliow > Type 11-A-A Type Y buttons HaRKINGS LD
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type [-C , 1-A or II-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT O o o oo o o oo o o oo o o
MARKERS
T pe II-A- A
+ <5 y <p LINES OR SINGLE 60" + 3"
oo oono onooonooonooonooon _ REFLECTORIZED
— —<§ — — oodooooofo oowol oooo oogon NO-PASSING LINE ;:;:’:E:;
|:',> T Yel low Type Y N— jo 4" White or Yel low
4 to 8" buttons 6 to 8" Type II-A-A
Type I-C T +ton
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B e ype W buttons
WIDE RALSED .._Ln%oocl;_nooonooono
Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer. PAVEMENT  1-2 o 6 0o o oo o onooo oo o
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS
8"
(FOR LEFT TURN CHANNELIZING L [NE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO PAVENENT
DISCOURAGE LANE CHANGING.) WhH'e
Type I-C 33": 3" Type I-C or IL-A-A 30"+/-3"
—D'—"—
RAISSED O OO0 O oQDo DO \Donon
cmooobmooomDoooODOOODOOODOOODNOOODOOODNOOODOOOOD CENTER PAVEMENT C\Z 5 1 5
Wnit 4 <:| Type W t)u‘I"I'ons<O Type 1-C or II-C-R L INE MARKERS |<— 10° 'L 30" ’! Type W or |<—>I<—>|
- 1Te — el low ——— —— ooooo gogoa a non/ oo ooodonO Y buttons
< ;:I Type I A\ Type Y buttons OR , s
OoDoo00DOOOLO0O0O0DNOO0ODOO00DO0O00DNO000DO000HO000DO0O0O0D LANE REFLECTORIZED 420" + 1 ——]
PAVEMENT ] a ] a /—
ocoooo0oOoO0 o ooonooonooonooonoynooonooonooon LINE MARK INGS |<_1o' i 30° i White or Yellow
> vellow Type 1-A Type Y buttons BROKEN Type 1-C or 11-A-A
- \hite — —— —— oooon ooooo noq\_ oooon oooono (when required)
E‘,> ( Type W buttons Type [-C or 11-C-R LINES
— - - 0oDo0o00DO000ODO0O00DIO00O0000M000VOI000QO0000000000O0DM palsep O o o o e a a a a a
EFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS Type [-C AUXILIARY wmess ° °© o o o o o o /; o
Prefabricated markings may be substituted for reflectorized pavement markings. 3 9’ Type [-C or 11-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"
REFLECTORIZED
LINE ecronizeo [ [ [ + [
MARKINGS 3 9
<j Type W buttons |{/-Type I-C <:| I‘—’I‘—’l
— Whit /— — —— oooono gooooo \Z|OE|OE| goool oooono ooooa
e <5 Type 11-A-A Type Y buttons REMOVABLE MARK INGS R T—
v oonooo%onooonooonooono%nooonooonooonooon WITH RAISED e =re
oonoooXooomooomooomooonodomooomooomooonoooan
> : PAVEMENT MARKERS k1o —k— 30/ !
z Yel low 1f raised pavement markers ore used .
—— White 7 - — ooooo oooon _;fnon nonon\\ gooono goooa to supplement REMOVABLE markings, Raised Pavement Markers
EI,> E:> Type W buttons Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefabricoted markings moy be substituted for reflectorized pavement morkings. solid lines. This allows on easier 20 + 1’
removal of raised povement markers terli Iy - not t '
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Centerline only - not fo be used on edge lines
SHEET 12 OF 12
® Traffic
<:| Type W buttons Type I-C <:| g Safety
. Division
— — — oooa oooo _\n\mon %on oooon ooooo I Texas Department of Transportation Standard
Swnite”” <s
cogcoomgood oomoooDoOOOOOOOVOOOOCODOO0O0DO00D
O O O L} gooaon ooooa a
. §Ye. low Tyoe ¥ buttons. >Type 11-A-A BARRICADE AND CONSTRUCTION
E 66Hoo0ondo6Booono060ooonoo6aoo0n000608c0o00o0608 Raised pavement markers used os standard PAVEMENT MARK[NG PATTERNS
® E:> |:|,> pavement markings shall be from the approved
— — — — oooon oooon _/l:l(onon oooon ool oo products list and meet the requirements of
\Whi-l-e/r Ek\_ Item 672 "RAISED PAVEMENT MARKERS. "
Type W buttons - .
90 E‘l> Ifl> Type 1-C BC(]Z)-Z]
e REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS FILE: be-21.dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
%% Prefobricated morkings may be substituted for reflectorized pavement markings. ©7xD0T February 1998 CONT | sEcT Jo8 HIGHWAY
. 1-97 9 07””%3120?5 6449 37 001 us 59, ETC.
i - - -
£ Two-WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NO.
ouw 11-02_8-14 HOU FORT BEND 16 |

106



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

SUMMARY OF LARGE SIGNS
GALVANIZED
STRUCTURAL °§,‘.';t$°
BACKGROUND |  SIGN SIGN REFLECTIVE | oo fy STEEL
COLOR DESIGNATION SIGN DIMENSIONS|  SHEETING .
(LF) 24" DIA.
Size @ @ (LF)
Orange G20-7T .g‘si&’ié 96" X 48" | Type B, or Cg 32 A A| A A
I I ! o 620-7T e s & " x 06"
range <BRAKE 192" X 96" | Type By or C 128 Wex18 [ 16 |17 12

A See Note 6 Below

& I & Work SRR SRR Work SRRV R DEPARTMENTAL MATERIAL SPECIFICATIONS
Area L — . . Area B LEGEND
L (See Note 3) C L (See Note 3) PLYWOOD SIGN BLANKS DMS- 7100
I FOREANE R S R =k | Sign ALUMINUM SIGN BLANKS DMS-T7110
. » : =28 | Large Sign SIGN FACE MATERIALS DMS-8300
I 1 = <& | traffic Flow
COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE Br, OR TYPE Cf,
1 | | BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
| I I 2. Sign locations shall be approved by the Engineer.

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

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

I I 5. Give Us a Broke (CW21-1T) signs and supports shall be considered
I subsidiary to Item 502, "Barricades, Signs and Traffic Handling. "
i [ S i [ S 1
- - D ole%t i ons - Dot i gns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use o 1/2" or 5/8"
I I I plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two

4" x 6" wood posts with drilled holes for breakawoy as per BC(5) ond will be
subsidiary to Item 502.

| Gre YR o'a
I ¢BRAKE I

7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
under the following specificotion items:
Item 636 - Aluminum Signs

I Item 647 - Large Roadside Sign Supports aond Assembl ies.
G20-7T cw21-1T7 I[tem 416 - Drilled Shaft Foundations
96" X 48" (See Note 6) 48" X 48"
N 1 or 1 8. All signs shall be constructed in accordance with the details found in the "Standard
% 192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note T7) shall be shown in the plans or the Engineer shall provide a detail to the Contractor
before the sign is manufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY
SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ‘ ® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
WORK ZONE
m m
9 % When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) GIVE US A BRAKE
= 192" x 96" sign is required, the locotions shall be noted SIGNS
3 elsewhere in the plans.
WZ (BRK) -13
== FILE: wzbrk-13. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
8% ©71x00T  August 1995 CONT | SECT JoB HIGHWAY
. REVISIONS 6449 37 001 us 59, ETC.
EI:'J 6-96 5-98 7-13 DIST COUNTY SHEET NO.
ac 8-96 3-03 HOU|  FORT BEND 17
TT6




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

$TIMES

DATE: $DATES
FILE: SFILES

Warning sign TABLE 1
ond ru'b'? strip Flagger to % of Rumble GENERAL NOTES LEGEND
sequence 1n . Flagger ADT Strip - — -
opposite direction| (Length of Work Arrays 1. Each Rumble Strip Array should ezz=z=2 | Type 3 Barricade aa Channelizing Devices
is some os below. Areq) consist of three rumble strips spaced I:[[]j . Truck Mounted
. < 4,500 1 center to center at the spacing shown Heavy Work Vehicle (@A | aAttenuator (TMA)
178 Mile > 4,500 2 G in Table 2, placed transverse across Trailer Mounted Portable Changeable
<_ 3.500 ] the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
s 174 Mile ! . . -
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& |sion <p | Trattic Fiow
. < 2,600 1 v L] N sign should be located after the <> Flag il O Flagger
" 172 Mile > 2. 600 2 g . g CW20-1D "ROAD WORK AHEAD sign ond
= 1 = * = spaced as shown. I[f traffic is
r 1 Mile < 1,600 8 . 8 observed to be queuing, or is Minimum Suggested Maximum| . .o
- > 1,600 2 & | ‘ P - expected to queue beyond the Rumble posted| Formuta| T Des'[OD'ih Spacing of Sign Suggested
o & > 1 Mile N/A 2 . Strips, the CW17-2T sign and the Speed e e Chonte:izing | spacing Long! tudinal
o - ) “ A first Rumble Strip Array may be * =TT — — X g
32 . 3 = located upstream of the CW20-1D offset/0ffsetloffset| Toper | Tongent |DiSTOnce
5 = 5 % e yascessary to provide 30 2| 1507 165°] 180’ 30 60’ | 120 90’
. needed warning. 35 L=g_s 205'| 225'| 245'| 35° 70° | 160’ 120°
r % 3. Temporary Rumble Strips will be 40 265') 295') 320 40’ 80’ 240’ 1557
4 - considered subsidiary to Item 502, 45 450°| 495°| 540’ 45 90’ 320° 195°
b and shall be a product listed on the 50 500’ | 550°| 600° 50’ 100’ 400° 240’
’. Com;')I iant Work Zone Traffic Control 55 L-ws |350°] 605°] 660" 55" 110" 500" 205"
. O,/See,”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, TOOI 410,
removing the advanced warning signs. 70 700°| 770" | 840 70 140 800 475
< 75 750" | 825 | 900 75° 150" 900" 540"
5. Temporary Rumble Strips should not
‘ ‘ P — be used on horizontal curves, l|oose % Conventional Roads Only
gravel, soft or bleeding asphalt,
e 4 > heavily rutted pavements or unpaved %% Taper lengths have been rc.:unded of f.
< Rumb le ~ sur faces. L=Length of Taper (FT) W=Width of Offset (FT)
Strip N * S=Posted Speed (MPH)
~ -
Rumble Strip N Array 6. Temporary Rumble Strips shall be
Array | r‘}ii: 5 — y installed and maintained as TYPICAL USAGE
(See note 1) —_— y - per manufacturer’s recommendations.
| — < MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ ‘ 7. This standard sheet shall be used DURATION STATIONARY | TERM STATIONARY | STATIONARY
= Q‘ in conjunction with other appropriate Ve Ve
g Rumb e - TCP standard, TMUTCD typical application
- Strip or project specific detail for the
Arrays : =2 project.
R * (See —_ =
note 1) —— 8. The one-lane two-way application may
. utilize a flagger, on Automated Flagger @& Signs are for illustrative purposes only. Signs
| ‘ ~ Asms-_fonct-e Device (AFAD) or a Portable required moy vary depending on the TCP, TMUTCD
Traffic Signal (PTS). Typical Application, or project specific details
= . for the project.
9. Replace defective Temporary Rumble
Rumble Strip Strips os 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 increose. Increasing space between rumble
—|— L . on freeways or expressways based on strips will improve effectiveness.
The second =t | ‘ engineering judgment and written
Rumble Strip direction from the Engineer.
Array is required -
when the ADT C C < ZéW; ig
thresholds in 9 g = fe 2)
Table 1 indicate | & 5 > © o ee nore
the need for 2 o o 3 3
Arrays. ) | 2 c I
(o] o wn %)
& b
RUMBLE \VARVAPAY A
VAN ERES STRIPS
. AHEAD
CW17-2T
" " ® Traffic
48" X 48 g Safet,
= (See note 2) . Divisign
T ABLE 2 I Texas Department of Transportation Standard
‘ | ‘ Approximate distance
— _ Speed between strips in
- 4%2;) l‘gu an array
e ) TEMPORARY RUMBLE STRIPS
CW20-1D ~
WZ (RS-1q) 48" x 48 WZ (RS-1b) > 40 MPH & 15
< 55 MPH
WZ (RS) -22
- 60 MPH 20’ Fiie: wzrs22. dan one TxDOT [cks TxDOT [oms TxDOT [ex: TxDOT
- TxDOT November 2012 CONT [SECT JoB HIGHWAY
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE T e car 3T oo Us se. ETC.
Two_WAY APPL ICAT ION ON CONVENT IONAL ROADWAY 2 65 MPH ¥ 35+ i:lg 1-22 DIST COUNTY SHEET NO.
HOU FORT BEND ]§

T




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

END LEGEND
ROAD WORK Channel izing ezzz=2|Type 3 Barricade @ @ |Channelizing Devices
G20-2 (Dseevelcr(‘aos*e 2) A . Truck Mounted
48" X 24" E Heavy Work Vehicle [N Attenuator (TMA)
| (See note 2) A | | £ |Trailer Mounted Portable Changeable
| : S Flashing Arrow Board Message Sign (PCMS)
SNzo 1D END | = |sign <p |rartic Fiow
| T o ol - N | ROAD WORK
See note 1) 9| o B ghcqnelizing | 0\ Flag D‘O F lagger
evices .
vla G20-2
| - E (See note 2) A | 48" X 24"
519 | (See note 2)A Minimum Suggested Moximum| .. .
4 > o|wn 9 : A €
c < CW20-1D h \= bosteal ¢ Desirable spacing of M'Sn;'g‘:“ Suggested
clv .. . A~ | osted|Formula|  Taper Lengths Channel izing " |Longitudinal
CW20-1D | 8|9 5 I~ 48" X 48 » L] | = Speed ' spacing
48" x 48" £33 | S| 2 (Flags- @ M X% Devices rg Y |Buffer Space
_ o = ;0= 0 See note 1) —-la 10° ez on a on a ist "B"
(Eéggﬁme - 0y @ G 3l 5085 _|E < | offsetl0ffsetloffset| Taper | Tamgent | °'STO™oC
| 5/ | & 28%2 S|g 5 | 5 oR | 30 o] 1507165 180 30 60" 120° 90"
o'>. & + € WS 7 7 . T 7 B 7
x<|™ 850@ gy o g RLEE 35 |_=—0 205" | 225" | 245 35 70 160 120
| o Toew o3 3 | 2 2880 | 40 265°| 295'| 320’ 40 80" 240" 1557
- Ire) < 0 g 7 T g g 7
| R L g n ] b_gwg . 45 450'| 495'| 540 45 90 320 195
. O |+ : 50 500'| 550°| 600’ 50’ 100° 400 240
| . g e | 2882 | TS B , , ,
M | s < | \ . 55 L=WS 550°| 605’| 660 55 110 500 295
; [ | > L | 60 600 | 660'| 720’ 60’ 120 600’ 350"
| a|c o | 'S 65 650 | 715°| 780’ 65’ 130 700’ 410
o|a 7 7 7 7 B 7 7
Channe | fzfng —|E | o r ¢ | 70 700 770 840 70 140 800 475
Devices Lo y Z|  lnactive | 75 750’ | 825'| 900’ 75" 150° 900’ 540°
(See note 2)A | o -\:*,'_f;', | o = work | -
S1% | Y o vehicle - % Conventional Roads Only
3 <10 gl 2| (See Note 3)| | xx Taper lengths hove been rounded off.
.. 3l Min. e . . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Channelizing | 5 f'l, Work vehicles or —— ©
devices may be 5|« | ..5|“| o other equipment _§|
omitted if the W | > oy S necessary for the —Y o
work area is a m ! o work operation, such
minimum of 30° | x | ._n',‘\-,b « as trucks, movéoble 3| TYPICAL USAGE
from the nearest e 102 f cranes, etc., shall ,; MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way.— | Shadow Vehicle ~,-}W o remain in areas s DURAT ION STATIONARY | TERM STATIONARY STATIONARY
A YrIMA r|1c1 L, = separated from o |
2 Migh imtenesty | ' lanes of traffic by o £ L L
Shadow Vehicle S rotating chonnelization g -9|
with TMA ond hign 8 fiashing, | devices of oll Times. & =. | GENERAL NOTES
intensity rotating, oscillating or
flashing, £ strobe |ights. | . ¥ | 1. Flags attached to signs where shown are REQUIRED.
oscillating L (See notes 4 & 5) St‘ggo‘{_’MXeh'g'e S : 2. All traffic control devices illustrated are REQUIRED, except those
or strobe lights. | o | [ wi . ond | denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) | high intensity . £ . .
rotating, flashing, . in "rhe plans, or for routine maintenance work, when approved by the
- v oscillating or | Engineer.
| o c o strobe I|ights. | 3. Inactive work vehicles or other equipment should be parked near the
o 8 | (See notes 4 & 5) right-of-way line and not parked on the paved shoulder.
o e | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
518 . 30 to 100 feet in advance of the area of crew exposure without adversely
| clo | L | | | affecting the performance or quality of the work. [f workers are no
% g o longer present but road or work conditions require the traffic control
° 0 to remain in place, Type 3 Barricodes or other channelizing devices
| R * - r | | may be substituted for the Shadow Vehicle and TMA.
. o | Y _| - 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . [ - | surface, next to those shown in order to protect wider work spaces.
Channelizing | - < | C ° > | . - . 6. See TCP(5-1)for shoulder work on divided highways, expressways and
Devices . v e | ;. 0 | freeways. . )
(See note 2) A u = . @ . - 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
| 3 3 c | "ROAD WORK AHEAD" signs for shoulder work on conventional
c
END 7 | -8 Channel izing | ne | roadways.
ROAD WORK 5o Devices al .
I (See note 2) A Zla |
5 | 5 G20-2 Sl | _IE
o S 48" x 24" | € s 5o '
3 @ G 5 (See note 2A o| 0 c|? |
s 1 |8 Ty | By -
) n L| O
| S|+ als |
L] o < :f’ N (L) .
| - @m u A | S|« | - %@ Traffic
Channelizing | 4 =< . Operations
CW20-1D Devices // xm I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
| 48" X 48" (See note 2)A F | : —
(Flags- 1
See notes 1 & T)
- TRAFFIC CONTROL PLAN
W CONVENTIONAL ROAD
= ROAD WORK
3 620-2 SHOULDER WORK
48" X 24"
(See note 2) A CW20-1D
- _ _ 48" X 48"
e TCP (1-1q) TCP (1-1b) (F lags- TCP (1-1c) (F lags- TCP(1-1)-18
L See notes 1 & 7) See notes 1 & 7)
== FILE: fopl-1-18.dgn DNz ‘CK: ‘DW: cK:
&% ©T1x00T December 1985 CONT | SECT JoB HIGHWAY
e WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER v e 542937 001 US 59, ETC
= - = 2- _ .
E"é Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 prsT COuNTY SHEET NO.
5= 1-97 2-18 HOU FORT BEND 19
o1




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

$TIMES

DATE: $DATES
FILE: SFILES

Warning Sign Sequence
in Opposite Direction
Same as Below

100

ONCOMING
RAFFIC

Chonnelizing de\ices
separate work spy\ce
from traveled wa

Approx.
Devices at
spacing

—100"
20’

Work Space

- o
+ C

. 0=

X 0
gnd
Soa
0w

o >-
S Vo
~aN

- )

/ ROAD WORK
G20-2

END

48" X 24"

hadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

CW3-2
48" X 48"
ONE LA
ROAD
AHEAD
CW20-4D

8" X 48"

TCP (1-2q) See note 1) \“%%&jﬁ:
CW20-1D TCP (1-2b) -, : -9 -
ONE LANE TWO-WAY Flogs:” bt L gmd% TCP (1-2)-18
CONTROL WITH YIELD SIGNS ee note ONE LANE TWO'WAY ©mm gﬂﬁW% CONT |SECT JoB HIGHWAY
(Less than 2000 ADT - See note T7) CONTROL WITH FLAGGERS 08/28/23 g:gg g:?g 6@119 = c?)?le v 52;55510(.:.
1-97 2-18 HOU FORT BEND ZL

R1-2
2" X 42 " X 42"
TO R1-2aP
ONCOMING |25~y 36"
TRAFFIC |(See note 8)

CW3-4
48" X 48"

(See note 2)A

CW20-4D

48" X 48"
ONE LANE
ROAD
AHEAD

BE
PREPARED
T0 STOP

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

CW16-2P
24" X 18"
(See note 2) A

FEET

ROAD WORK

END

Except in
emergencies,
flagger stations
shall be
illuminated
at night

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

or strobe Ilights.
(See notes 5 & 6) —

Except in
emergencies,
flogger stotions
shall be
illuminated

at night

48"

30°
Work Space

|
Min

CW20-7
48" X 48"

Cwi16-2P
24" X 18"
(See note

XXX
FEET

T e H T 8
B

spacing

2) A

END
ROAD WORK

G20-2
48" X 24"

®
=
50’

*

Min
700" Mox.
Devices at

20

BE
PREPARED
TO STOP

CW3-4
48" X 48"
(See note

2) A

G20-

2
X 24"

LEGEND
ez=zz2|Type 3 Barricade @ ® |Channelizing Devices
. Truck Mounted
[0 [Heavy Work venicie | @S |atyenuator (TMa)
Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)
2 |sign <:| Traffic Flow
<>\ Flag [LC) F lagger

Minimum Suggested Moximum| ... .

Desirable Spacing of M':-'m:m Suggested |Stopping
fosteg|Formuto]  Taper Lengths | chamnelizing | o030 |Longitudinal | signt
D:? * % Devices DHX" 9 |Buffer spoce|pistance

10 1 12° On a Oon o : "B"
O0ffset|/Of fsetOffset] Taper | Tangent Distonce
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° 155° 305’
45 450’ | 495" | 540’ 45" 90’ 320’ 195 360"
50 500’ | 550'| 600’ 50 100 400 240’ 425"
55 L=WS 550’ | 605°| 660’ 55° 110" 500 295 495°
60 600’ | 660°| 720" 60’ 120 600 350" 570"
65 650’ | 715"| 780" 65’ 130" 700° 410’ 645"
70 700’ | 770'| 840’ 70’ 140’ 800" 475’ 730"
75 750 | 825°| 900 75° 150 900" 540 820"
% Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY
v v

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

2. All troffic control devices illustrated are REQUIRED, except those denoted with the
triaongle 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 CWZ0-4D "ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
used if advance warning chead of the flagger or R1-2 "YIELD" sign is less thon 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
quality of the work. [f workers are no longer present but road or work conditions require
the traffic control to remain in ploce, Type 3 Barricades or other channelizing devices
may be substituted for the Shadow Vehicle ond TMA.

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 (1-2q)

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

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.

TCP (1-2b)

9. Flaggers should use two-way radios or other methods of communication to control traffic.

10. Length of work space should be based on the ability of flaggers to communicate.

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

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

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

Flags should be

0NN ;’ : Opgf;ggns
’:;Q; i f3 Q}\ll I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
~ . i
7 x vié&i? * !
= TRAFFIC CONTROL PLAN
/ ROBERT 5. BISSETT, JR.
b . 79703 7 ONE-LANE TWO-WAY

TRAFFIC CONTROL

!



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977
[¢]
| CW20-1D LEGEND
48" x 48" - — -
(F lags- ezzz2|Type 3 Barricade B 8 |[Channelizing Devices
See note 1) . Truck Mounted
[T |Heavy work venicie | @R |sttenuator (TvA)
WORK cwzo 7 A Trailer Mounted Portable Changeable
48" X 48" !
gggo)'(lga.. AHEAD ‘@' Flashing Arrow Board @' Message Sign (PCMS)
F ith TCP(1-3a) TCP (1-3b)
(Flags- or either al or - Sign <:I Traffic Flow
See note 1) @ G USE ONLY WHEN FLAGGERS
N |Froo 0o |Frogger
CONTROL TRAFFIC
(See Notes 2 & 3) END
ROAD WORK Minimum Suggested Moximum| .. .
H . Minimum
Desirable S f .
CW1-4R G20-2 Posted|Formula Taper Lengths chgﬁﬁérf?z?n Sign Suggested
CW1-4R M N Speed 9 Spacing [Longitudinal
M N T 48" X 48" 48" X 24 * % Devices g Buffer Space
48" X 48 ¥ 10° nejoze On a On a |pistance "B"
S XX \ offset/offsetloffset| Taper | Tangent
CW13-1P MPH 30 150°| 165" | 180‘| 30’ ' 120° ‘
XX & END 24" X 24" ws’ 0, 65, 80, 7 60, 20, 90.
cuis-ip | wek RS . 3 ROAD WORK (See note 2) A 35 |- 2 [2057T2257 2457 35 70" | 160 120
(See note 2) A - 3 40 265'| 295" | 320" 40’ 80" 240" 155°
> S G20-2 45 450’ | 495'| 540 45’ 90’ 320’ 195°
= 48" Xx 24 o 50 500’ | 550°| 600°| 50’ 100" 400" 240"
* Cw1-6aT 55 550°] 605'] 660'] 55° | 110° | 500 295"
~ ser x 3¢ o 1660 | 720'| 60" | 600" 350°
N Shadow Vehicle with 600, 660, 720, 7 120, 0 D 7
- TMA qr.jd high in-!-ensi-ry 65 650 715 780 65 130 700 410
rotating, flashing, 70 700'| 770’ | 840’ 70’ 140’ 800° 475°
oscillating or strobe " " - " - - "
| igh-]-s_ (See notes 2 & 6) A 75 750 825 900 75 150 900 540
m
% Conventional Roads Only
CW1-6aT %% Taper lengths have been rounded off.
36" X 36" . Channelizing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. ~ placed across closed
K% NN lane (See note 5) —— |
Sls ~ TYPICAL USAGE
= 3‘ ~ MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
X DURATION STATIONARY | TERM STATIONARY STAT IONARY
v v
CW1-4R
48" X 48" CW1-4L GENERAL NOTES
XX o 48" X 48"
CW13-1P MPH g ) 1. Flags attached to signs where shown are REQUIRED.
24" X 24" > c & XX Ste g 2. All traffic control devices illustrated are REQUIRED, except those denoted
(See note 2) A S CWI3-1P | \ypy mz 8 with the triangle symbol may be omitted when stated elsewhere in the plans,
¥ 2(‘s‘ X 2: A v or for routine maintenance work, when approved by the Engineer.
<l ee note 5 3. Flagger control should NOT be used unless roadway conditions or heavy
. e = traffic volume require additional emphasis to safely control traffic.
%ugdgxdvﬁb'gl?n‘gégg.* T ——Shadow Vehicle with Additional flaggers may be positioned in advance of traffic queues to
rotating Igla;hing 'y TMA and high infensity alert traffic to reduce speed.
Tllating or stre rotating, flashing, 4. DO NOT PASS, PASS WITH CARE and construction regulatory speed
oscillating or strobe oscillating or strobe
lights. (See notes 6 & 7) lights (Seg notes 6 & 7) zone signs may be installed downstream of the ROAD WORK AHEAD signs.
) 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.
Laterally 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 can be positioned
CW1-6aT 30 to 100 feet in advance of the area of crew exposure without
cwi-aL 36" X 36" adversely affecting the performance or quality of the work. I[f
48" X 48 (See note 2)A Cwl'GOT N workers are no longer present but road or work conditions require the
a & » (336 Xn 31_6 A traffic control to remain in place, Type 3 Barricades or other channelizing
XX ~ 0. ee note devices may be substituted for the Shadow Vehicle and TMA.
CN13-1P MPH = h CW1-6aT Ag * N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
24" x 24" < | 36" X 36" _'_; LS e h surface, next to those shown in order to protect wider work spaces.
(See note 2) A I [ ] . | -F lagger (See note 2) A 1 ] ! ¢ 8. Where traffic is directed over o yellow centerline, channelizing devices
. o/ as needed CWI -4L Ql I. which separate two-way traffic should be spaced on tapers at 20°, or 15°
~ n ] il § (See note 3;( 48" x 48" > O & CW1-4L if posted speed are 35 mph or slower, and for tongent sections, at 1/2S
> | amm mEw x 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
— area of conflicting markings not the entire work zone.
LE 1 -2 | 55 CW13-1P - — Y- XX ? : th
§ 247X 24 wew | o ie ot opsratns
= ] A 4" X 24" perat
5 < (See note 2) = 2 ., Division
3 S 5 ~ (See note 2)A I Texas Department of Transportation Standard
C a ko)
CW1-6aT ] =
36" X 36" 3
(See note 2) c
4 b Flesser TRAFFIC CONTROL PLAN
@ (See note 3)
2 END 6202 |RoAD WoRK TRAFFIC SHIFTS ON
= _ CW20-1D 48" X 24" AHEAD /Cwz20-1D
. 559 : 54+ (ROAD WORK 48" x 48" & xe 48" x 48" TWO LANE ROADS
(Flags- (Flags-
TCP (1-3q) See note 1) TCP (1-3b) See note 1)
TCP(1-3)-18
28 2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS | |
e FILE: tepl-3-18.dgn DN: CKs DWs cK:
&% ©TxDOT December 1985 CONT [SECT J0B HIGHWAY
@ B
i .
23 ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW
ou 1-97 2-18 HOU FORT BEND 21
155




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

END
ROAD WORK
-I-/Gzo-z

48" x 24"

CW20-1D
48" X 48"

LEGEND

Type 3 Barricade ea

Channel izing Devices

Heavy Work Vehicle

Truck Mounted
Attenugtor (TMA)

Portable Changeable
Message Sign (PCMS)

(Flags-

£ |Trailer Mounted
S Flashing Arrow Board
e Sign

G‘G END O\ |Frag

ROAD WORK Minimum Suggested Maximum| . .
Sgg_i 24" Posted|Formula Tag:ii[gzgﬁhs Spacing of MISn'llng“r:Jm Suggested
7 xx " enices | seoeino (LTS
OfgieTOf}Le+0fLie+ éggél Téﬁ;é;+ Distance 8
30 2| 150°[ 165°| 180°| 30° 60’ | 120° 90
35 L=% 205'| 225'| 245°| 35 70° 160 120°
20 265° | 295° | 320°| 40’ 80" | 240’ 155
25 250] 495'] 540'| 45’ %0 | 320° 195
50 500° | 550°'| 600°| 50° | 100" | 400" 240"
55 ws | 550716057 60| 55~ [ 110 | 500’ 295"
| 60 600' | 660° | 720°| 60° | 120° | 600" 350"
| _ 65 650'| 715'] 780'| 65° | 130° | 700" 210

1 -aR 70 700°| 770°| 840°| 70" | 140° | 800 475"
48" X 48" 75 750° | 825'] 900°| 75' | 150° | 900" 540"

See note 1)

Traoffic Flow

See note 1)

SNE|Y

less

F lagger

<
<

x for 50 mph or
3x for over 50 mph

Shou | der

Shoul der
Shoul der

Approx. A
X

<—100"

S

—
"o
*
<A
B
_

CW1-6aT
36" X 36"

/
P_L
&

a
%
.

Lizz L
T Min

*
200’
Approx.

)()( CW13-1P % Conventional Roads Only
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)

[]
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
DURAT ION STATIONARY TERM STATIONARY STATIONARY

v v

L (See note 7)

MOBILE

I

Work Space

Shadow Vehicle with

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

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

4. A Shodow Vehicle with a TMA should be used anytime it can be positioned
30 to 100 feet in advance of the orea 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

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 spoces.

TCP_(1-4q)

6. If this TCP is used for a left lone 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 ploced in the closed lane near the end of the merging toper.

. X X |cwis-1p TCP (1-4b)

MPH | 24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
A (See note 2)A which separate two-way troffic should be spaced on tapers at 20’ or 15'
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
‘ ‘ L where S is the speed in mph. This tighter device spocing is intended

B

ey
1/2 L
Min.

.0

Shou | der
Shou | der
Shou |l der

for the areas of conflicting markings, not the entire work zone.

52223‘,® Traffic
- Oge;rgt.ions
CW20-5TR I Texas Department of Transportation s,;",’,ﬁ,’g:’d

END END .

ROAD WORK =
G20-2

& 2 S| 1=

T TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2

ROAD WORK
48" x 24" ‘ ‘

See note 1)

$TIMES

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

CW20-1D FILE: tcpl-4-18. dgn oN: ‘cx: ‘DW: s

ONE LANE CLOSED

48" X 48" ©T1x00T December 1985 CONT | SECT JoB HIGHWAY

TWO LANES CLOSED

(Flags- REVISIONS 6449 37 001 us 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
Y




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

LEGEND
1 eZzZzZza|Type 3 Barricade @ @ |Chonnelizing Devices
. Truck Mounted
| | | I:[[]j Heavy Work Vehicle [ | Attenuator (TMA)
N A& |Trailer Mounted Portable Changeable
@ | G 0 | G 5 g S Flashing Arrow Boord Message Sign (PCMS)
| he) -
5 g (W20 1D\ 3 @ | G 3 END Sign <P |rorfic Fiow
S 2 as" X 48 3 2 ROAD WORK
3 ) END (F lags- c 5 O\ Fl D—O ;
S | 2 CW20-1D | ROAD WORK See note 1) v 620-2 ag lagger
(2] - “
g 48" X 48"\ g g 0202 | 48" X 24" A Minimum Suggested Maximum
(F logs- = = - (See note 2) A € ! ini
| See gno-l-e 1) 8 | 3 48" X 24" Posted| Formula quZf'[Zg"ﬁhs cﬁgﬁﬁ;’,“?z‘-’,ﬁq M's";'g:"' L squ'resJ'Ed|
c 1Zi . ongitudina
s S (See note 2) A | Sp;ed * ¥ Devices sp(.].i.'.ng Buffer Spoce
c % 10" 1 12" On a Oon a : "B"
| 8,25 | o fsetOffsetoffset] Taper | Tangent [PFS*once
g‘g%o;('ga,, 8% _E ém 5, | 30 o] 150165 [ 180 30 60" 120° 90"
“l1o09 > 7 T 7 7 7 7 g
(F 1ags- | T €8 o888 35 L=g—5 205'| 225'| 245'| 35 70 160 120
See note 1) o0 X | o ﬂ ":: 5o | 40 265'| 295'| 320’ 40" 80" 240° 155"
x . o O go|n® | : 45 450" 495'| 540°| 45 90" |_320° 195"
|
v | | o o a x ™ | 50 500°| 550'| 600" 50° 100’ 400° 240’
2 & < | ﬂ ) 55 L=WS 550'| 605'| 660’ 55° 110' 500" 295"
s 5 M R | 60 600" 660'| 720'| 60° | 120" | 600" 350°
5 |® | e L4 8 5 | 65 650'| 715°| 780’ 65’ 130’ 700 410°
£ E;; y | ‘o L 2 . 70 700" | 770’ | 840" 70° 140’ 800" 475"
€ |0 . f . B 7 7 7 7 7 7
N | g = WOrk*;ehicleg . )<M|—n>1 ’ wolr}:os;rl‘\i/(ezle 75 750’ | 825'| 900 75 150 900 540
5 s or other equipmen L | o ti I R |
L€ y = necessary for the | S (See Note T) % Conventiona oads Only
9 | x work operation, - | %% Taper lengths have been rounded off.
m | such as trucks, V L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
x- - moveable cranes, | | ez RE |
o|E etc., shall remain in ol TYPICA A
Channel izing devices M= o areas separated from mE - ICAL USAGE
may be omitted if the y g lanes of traffic by — | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
work orea is a minimum a channelizing devices | © DURATION | STATIONARY | TERM STATIONARY | STATIONARY
of 30° from the | . of oll times. -Ei v v v v
nearest traveled way. | ¥ o
<]
[0] = Pl
[$] o
o H |
a ] GENERAL NOTES
n 4
| v (See notes 4 & 5) o ? .
< B | 3 L 1. Flags attached to signs where shown, are REQUIRED.
g =~ g 5,. 2. All traffic control devices illustrated are REQUIRED, except those
| | ot 7 z| denoted with the triangle symbol may be omitted when stated in the
x plans, or for routine maintenance work, when approved by the Engineer.
(See notes 4 & 5) . | 3 ) 3. Stockpiled material should be placed o minimum of 30 feet from
| - | 3 - a [ = | nearest traveled way.
5 H g g . 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
£235 . = (See notes 4 & 5) | | oscillating or strobe Iights. A Shadow Vehicle with a TMA should be
32 N E . used anytime it con be positioned 30 to 100 feet in advonce of
| L O8 | BN a | the area of crew exposure without adversely affecting the
o0 < & |5 | @ performance or quality of the work. If workers are no longer present
x M Eo g s e r . but road or work conditions require the traffic control to remain in
| 2 | 22 E o | place, Type 3 Barricades or other channelizing devices may be
L8 | ® ™ substituted for the Shadow Vehicle and TMA.
Q0 < > | 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
| | x ™ * k ) 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
E— | g 25 | freeways.
Qe L E 7. Inactive work vehicles or other equipment should be parked near the
a | a_, | L 83 | right-of-way |ine and not parked on the paved shoulder.
o ko] | o0 . 8. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
3 | g 5 | 5 v « - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
C c o ° (. I
5 5 END 3 3 8 | ° -
ROAD WORK 2 2 3 3 |
| 20-2 | @ | v |
CW20-1D 48" X 24"
4F8" X 48" (See note 2) A cW20-18 END :
(Flags- Sy aan
@ | G See gno-I'e 1) 0 | G :IFSIO(;(S 48 ROAD WORK @ | G | 3(@ o Traf{ic
- ) = erations
See note 1) G20-2 . Division
| | 48" X 24" I Texas Department of Transportation Standard
(See note 2) A | CW20-18
48" X 48"
(F lags- TRAFFIC CONTROL PLAN
See note 1)
. CONVENTIONAL ROAD
E SHOULDER WORK
-
)
TCP (2-1q) TCP (2-1Db) TCP (2-1¢)
28 TCP(2-1)-18
= FILE: tcp2-1-18.d DN: Ccks DW: cK:
== WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER coe 116 dn | |
& B ©T1xDOT December 1985 CONT | SECT Jos HIGHWAY
L] L] L]
oo Conventional Roads Conventional Roads Conventional Roads 200 a0g 0" 6449/ 37| 001  |US 59, ETC.
- 8-95 2-12 DIST COUNTY SHEET NO.
ac 1-97 2-18 HOU FORT BEND 23

Tof



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

LEGEND
CW20-4

Warning Sign Sequence 48" X 48" |lez===|Type 3 Barricade @ @ |[Channelizing Devices
in Opposite Direction

. Truck Mounted
Same as Below - | END E[[:D Heavy Work Vehicle AN | attenuator (TMA)
ROAD WORK cws-4- | £ |Trailer Mounted Portable Changeable
| 48" X 48 I : ;
c G 620-2 (See note 2)A i Flashing Arrow Board Message Sign (PCMS)
- 48" X 24" . @ .
Rlz--zx ) | PREPARED CW20-1D Sign Traffic Flow
TO STOP 48" X 48" <> Fla HO
AAAAA~—T©—  Temporary (Flags- 9 F lagger
Yield Line / See note 1) Minimum Suggested Maximum| . .
NCOMING | - | (See Note 2) A . Desirable Spacing of M';'g‘,:’m Suggested |Stopping
AFFIC © s%seL%d Formuto Taper Lengths Channel izing spacing |Longitudinal| signt
et % * X Devices g Buffer Space|Distance
- 10° 117 12° on a on a : "B"
318..2)( 36 | )| CW20-7 offsetOffsetorfset| Toper | Tangent |PiSTON®
(See n{te 9) RE 48" X 48 30 2| 150 165°] 180°| 30’ 60’ 120° 90’ 200’
/////i/" 35 XXX 35 |- &5 [2057 22572457 35~ | 70" | 160° 120’ 250"
Py 3 FEET a 40 265°| 295'| 320’ 40 80’ 240’ 155" 305’
QSZQ?ﬁs g; iﬂ; Tap rgg//////// | ole CW16-2P 7 END 45 4507) 495" 540°) 45° 20° 320° 195 360°
9 . g.; 24" X 18" A y ROAD WORK 50 500°| 550'| 600’ 50° 100’ 400’ 240’ 425’
. . G20-2 55 L=WS 550°| 605’| 660" 55 1107 500° 295" 495"
» gr;glgs;né?es 48" X 24" 60 600 | 660°| 720’ 60’ 1207 600’ 350 570
9
flagger stations 65 650°| 715'| 780’ 65° 130" 700’ 410’ 645"
HEL / 70 700°| 770 [ 840’ 70" | 140" | 800’ 475" 730"
at night 75 750’ | 825 900" 75’ 150" 900" 540" 820"
8 . % Conventional Roads Only
a Temporary . q’g %% Taper lengths have been rounded off.
Lo v 24" Stop Line L=Length of Taper (FT) W=Width of Offset(FT) S$=Posted Speed(MPH)
PRT (See Note 2) A .
3<% 100" Approx. TYPICAL USAGE
. . = Devices at
Shadow Verjlclg WI‘I'h_ S ¢ 20’ spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA ond high intensity Q= DURATION STATIONARY TERM STATIONARY STATIONARY
rotating, flashing, -y
oscillating or strobe v v v
lights. (See notes 6 & 7) GENERAL NOTES
v ° 1. Flags attached to signs where shown, are REQUIRED.
m 5] 2. Al troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
2 may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
Shadow Vehicle n by the Engineer.
AN R1-2 with TMA and ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
Devices at 20° (e 2" x 42 " x 42" plggh*lg'renswy 9 ROAD XXX FT" sign, but proper sign spacing shall be maintained.
spacing on the Taper = f?ogh;ng' 4. Flaggers should use two-way radios or other methods of communication to control traffic.
o TO oscillating or 5. Length of work space should be based on the aobility of flaggers to communicate.
= strobe |ights. 6. A Shodow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
) ONCOMING fR1 :ZGP N (See notes 6 & T7)— in advance of the area of crew exposure without adversely aoffecting the performance or quality of
Temporary / TRAFFIC |48 X 36 the work. If workers are no longer present but road or work conditions require the traffic control
Yield Line (See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
(See Note 2) A o Vehicle and TMA.
CwW20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
]
Devices at » 48" X 48" in order to protect a wider work space.
20’ spacing * ch@
on the Taper - - =1 XXX W16-2P TCP (2-2q)
_ _o¥o FEET WS g
Except in m}%g 24" X 18" A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
X 48" flagger stations L .T In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
§r|1<|1| [ 'be-r s | = BE 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
il luminate i i
at night / — PREPARED mounting height.
| x 10 STOPcw3-4 TCP (2-2b)
48" X 48" P Y n T T n T n T
Temporary 10.Channelizing devices on the center |ine may be omitted when a pilot cor is leading traffic ond
24" Stop Line / - ) (See note 2) A opproved byg'rhe Engineer.
(See Note 2) A 11.If the work space is located near a horizontal or vertical curve, the buffer distances should be
CW20-4D increased in order to maintain stopping sight distonce to the flogger ond o queue of stopped vehicles.
| 48" X 48" (See table above).
12.Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be |imited to
emergency situtations.
END |
ROAD WORK . Traffic
o2 U ;’ Operations
B X N . ivision
48" X 24" | :%} - *%\ll' I Texas Department of Transportation Standard
~ .
END 2 ?% 5
ROAD WORK ,’ROBERT e JR.Z TRAFF IC CONTROL PLAN
¢ . , JR.
- ? IR T . / - -
& 2820 )% 24" 4 79703 A ONE LANE Two WAY
w (RS @ 7
S 15
s % 1) TRAFFIC CONTROL
® W30 R\
TCP (2-2a) TCP (2-2b) WL
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS 74 = TCP(2-2)-18
he ? - eAd : | |
I—d - - FILE: tcp2-2-18. dgn DNz ‘CK: DW: cK:
é'@; ONE LANE Two wAY ONE LANE Two wAY 08/28/23 ©T1x00T December 1985 CONT | SECT JoB HIGHWAY
REVISIONS
s CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS saas/37] oo |us 59, ETC.
] _ 1-97 2-12 :
<= (Less than 2000 ADT See Note 9) 198 2-18 Hou | FORT BEND 24
TO




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

D END LEGEND
- | 620-2 : - — -
ROAD WORK|©620-2 ' ROAD WORK 48" X 24" e=zz72|Type 3 Barricade Channelizing Devices
48" X 24" . Truck Mounted
v |G [I13 | veovy Work venicie AN |attenugtor (TMA)
CW20-1D CW20-1D £ |Trailer Mounted Raised Pavement
" " " " - cosce
o \ O | 4 48" x 48 - Flashing Arrow Board Markers Ty 11-AA
- o ags- i
See note 1) See note 1) x | FV)IAI'?I-? If opplicable 2 [sion <3 |rroffic Fiow
~ ) SS i 1T -.-/ CARE | R4-2 <>\ Flog EL() F lagger
PA . 24" X 30"
f | | —
00 | Wity | 7 eRrTee ST [sosgesres Morma] g
of la M esirable Spacing of . S ted
NOT T oV g - CARE | ra-2 R4:| . $el?gUble Psos'r%d Formula Taper Lengths Chznnél?zinq ss‘;f; Lont:;giqﬁilﬁ'lal
R4:I " PASS 24" x 30" 2am x 30 = in Bu:'FI-Fer o XX Devices p"X“ ® [Butfer space
24" x 30 | Isl * 1o | 11° | 12° [ ona [_ona |pistonce "B
> sland Offset/Offset/Offset|] Taper Tangent
> . 1 30 2| 1507 165" | 180° 30 60’ 120" 90’
| 35 |- % 205'| 225' | 245'| 35 70" 160" 120
| g o 40 265'| 295'| 320’ 40° 80 240° 155"
= 45 450°| 495'| 540 45" 90 320° 195°
CWI-4R4 9 H : 50 500’ | 550'| 600’ 50 100° 400’ 240
" " | ] d o fa
487 x 48 CH1-4R S 55 | | .ys 5507 605°[ 660 55° | 110" | 500" 295"
X X t a8 §2‘-‘-'§°§6-- N 60 600’ | 660°| 720°'| 60’ 120° 600" 350°
an3-1e | ey : XX 35 65 650'| 715'] 780°| 65’ | 130’ | 700" 410°
24" x 24" - s W13-1p LMPH 5 . 70 700°] 770’ [ 840’ 70" | 140’ | 800’ 475’
N - - ’ ’ ’ . ‘ ’ ’
: .- .‘/ CW1-6aT 24" X 24" 48" X 48" 75 750 825 900 75 150 900 540
Pk 36" X 36 6" Solid PR 3 XX ¥ Conventional Roads Only
t White " MPH | CW13-1P %% Taper lengths have been rounded off.
@ Edgelinei i 24" x 24" L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
o
; : o 40 6 g TYPICAL USAGE
~ ! .; - % ;y?e (IjI'A'A =t 6" Double v MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
> » L ol © arse : ¥ DURATION STATIONARY | TERM STATIONARY STATIONARY
- [] L Sl 5 Pavement Yellow Line [
s L “va Markers on ] TCP (2-3b)ONLY
CW1-4R 40" C-C. v v
Shadow Vehicle with . _ 48" X 48" L&) h
TMA ond high intensity T X X - GENERAL NOTES
rotating ashing 8 N
oscillating or strobe [ ) MPH | CW13-1P EI: S 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
L 8 oy JL with the triangle symbol may be omitted when stated elsewhere in the plans,
8 Transverse Channelizing or for routine maintenance work, when approved by the Engineer.
. e . i Devices spaced at 500’ to J3. When work spoce will be in place less than three days existing pavement
. ol « Shadow Vehicle with- 1000’ in urban areas, or markings may remain in place. Channelizing devices shall be used to separate
N> TMA aond high intensity 174 to 1/2 mile in rural traffic.
= = ;g;?“”gz f'OSh”;'g' 4k o areas betweem recurrent 4, Flagger control should NOT be used unless roadway conditions or heavy traffic
) scillating or strobe Q work spaces H it i i
CW1-4L f lights. (See notes 7 & 8) Y=} volume require additional emphasis to safely control traffic. Flogger should
48" X 48" ' 5 RS S be positioned ot end of traffic queue.
’ CW1-6aT 5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
36" X 36" ¥
XX . @ A 5 regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
CW13-1P . (See note 2) == I | = AHEAD" signs. Proper spacing of signs shall be maintained.
24" X 24" MPH > ' . - 6. Conflicting pavement marking shall be removed for long term projects.
. N 7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
y LY o - Cwi-4L x< = CW1-4L 30 to 100 feet in odvance of the area of crew exposure without adversely
9 " M @
b -] 48" X 48 48" X 48" affecting the performonce or quality of the work. If workers are no longer
-] . db [ ]
) W '. [ L] ™ present but road or work conditions require the traffic control to remain
~ [] '. . S x XX XX in place, Type 3 Barricades or other channelizing devices may be substituted.
N x| - CW1-4L CW13-1P MPH . 4 | MpH | CW13-1P 8. Additional Shodow Vehicles with TMAs may be positioned off the paved surface,
= e HF\ e x e et = N 24" x 24" next to those shown in order to protect a wider work space.
[ |
CW1-6aT . TCP (2-3q)
(?’Sﬁee Xn031'6e 2A v x XX CW13-1P p 3 DO 9. Conflicting pavement markings shall be removed for long-term projects.
MPH " " q For shorter durations where troffic is directed over a yellow centerline,
24" X 24 - M
. H s > NOT channelizing devices which separate two-way traffic should be spaced on
L > PASS [|R4-1 tapers at 20’ or 15° if posted speeds are 35 mph or slower, and for tangent
24" X 30" sections, at 1/2(S) where S is the speed in mph. This tighter device spacing
PASS x DO CW1-6aT - is intended for the area of the conflicting markings, not the entire work zone.
NOT 36" X 36" N 4k
WITH N N (See note 2) -
Y R4-1 v L ® Traffic
R4-2 CARE 2 0 | G 3| * PASS 24" X 30" 8 § x g 015%?1;10’1,15
24" X 30" 3 cg PASS 3 3 I Texas Department of Transportation Standory
If applicable 5 » WITH / § ob 5| == )
ko) hel
v 3 R4-2 CARE o o TRAFFIC CONTROL PLAN
3 s 24" x 30" ¢ 0| G H = CW20-1D
N P I ol It applicanre 8 £ ' X 48 TRAFFIC SHIFTS ON
w - Ly -
< " " =t See note 1)
2| Wi ] TWO-LANE ROADS
*® CW20-1D -
TCP (2-3a) 48" x 48" ggo 5 24" ROAD WORK TCP (2-3b)
- (Flags- -
See note 1) - -
20 2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2-3)-23
':[—l FILE: fcp(2-3)-23.dgn DN: ‘CK: ‘DW: ‘CK:
2% ©T1xDOT April 2023 CONT | SECT 408 HIGHWAY
ONE_LANE CLOSED ONE _LANE CLOSED e et 371 oo |08 55, Tc
e ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW T
ac 1-97 2-12 HOU FORT BEND 25 |
ros




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

LEGEND

Type 3 Barricade @ @ |Chaonnelizing Devices

[av-av.ara.]
. Truck Mounted
‘ ‘ I8 [Heovy Work venicie Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

ag" Traffic Flow

(Flags- END
See note 1) [ = ROAD WORK O\ Floo

G20-2 DMiqimg? Suggested Moximum| . .
48" X 24" esirable Spocing of : Suggested
Posted|Formula Toper Lengths Channel izing Sign Long! tudinal

Speed * % Devices Sp?clng Buffer Space

* 0 g T X
10 11 12 Oon o On a istan
Of fset|Of fsetOffset|] Taper Tangent Distance

30 o[ 1507 165 180'] 30" 60’ | 120° 90"
— 35 |- X5 12057 2257 | 2457 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° 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

48" X 48" 7 7
XX

e | cwiz-ie GENERAL NOTES

24" x 24 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.

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

length per lane.

4. 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.

5. A Shadow Vehicle with a TMA should be used anytime i+ can be positioned
30 to 100 feet in advance of the area of crew exposure without adversely affecting

CWl—SoT . the performance or quality of the work. If workers are no longer present but road
36" 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.
6. Additional Shadow Vehicles with TMAs may be positioned in each closed

=i lane, on the shoulder or off the paved surface, next to those shown in order
= to protect a wider work space.
0..1._‘\ TCP (2-4q0)
Py c 4 7. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"signs
Py Wi-4L shal | be used and channelizing devices shall be placed on the centerline to

Py protect the work space from opposing traffic with the arrow board placed in the
CW16-3aP - XX closed lane near the end of the merging taper.
> 30" x 12" “ CW13-1P
(See note 4) 24" x 24" TCP_(2-4b)

-
‘1. tilﬁ 8. For shorter durations where traffic is directed over a yellow centerline,
N

- Sign

F lagger

SNEDD

END
ROAD WORK

G20-2
48" X 24"

Shou | der

Shoul der
<
<

B

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

See note 1)

|

1
<
<
>
&

o

less

(See note 4)

‘ ‘ 30" X 12"

&

3X for over 50 MPH |

X for 50 MPH or

CW1-6aT
36" X 36"

L

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or

strobe |ights.

(See notes 5 & 6) |

[ . ] IS
L
..lﬁ .,
100’
Approx. A
B
[ ] | I |
. t e

30°
MIN.
Work Space

(See note 8) —— CW1-4R MOBILE

.
L 2
200
Approx.
X ‘ 1/2 L
>

a EyE_=®m

30°

Min.
Work Space
W

[ ]
‘0

<
&>

g IR REREZR RN LN

Shadow Vehicle wi+h44‘—“‘_,‘\_‘\_“
TMA and high intensity —

rotating, flashing,
oscillating or strobe
< lights. (See notes 5 & 6)

&
1/3|L

Y N
B

.
\
“
°
“
1/72 L

L

channelizing devices which separate two-way troffic should be spaced on tapers
ot 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 spocing is intended for
the area of conflicting maorkings, not the entire work zone.

END

ROAD WORK

G20-2
48" X 24"

END
ROAD WORK

52223‘,® Traffic
= Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

|4 iV

Shou | der
X

Shou | der
Shou | der

CW16-3aP
30" X 12"

= (see TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2
48" X 24"

Shou | der

See note 1)

$TIMES

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

TCP(2-4)-18

FILE:  top2-4-18.dgn ‘CK: ‘ ‘cm

ONE LANE CLOSED Two LANES CLOSED See note 1) ©Tx007 December 1985 CONT | sECT 408 HLGHWAY

95 3.03" IO 6449/37] 001 | US 59, ETC.

1-97 2-12 DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

4-98 2-18 HOU FORT BEND 26

o4



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

END LEGEND
ROAD WORK END

/20_2 ROAD WORK
48" x 24" 620-2
- 48" X 24"

Type 3 Barricade @ @ |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Traffic Flow

Min.

‘ END
ROAD WORK

G20-2
48" X 24"

Sign

ok vl |
SKNED Y

Shou I der
Shoul der

Flag F lagger

Shoulder
Shou | der

500’
min.

Minimum Suggested Maximum| ... .
- N nimum

posteal F \ Desirable Spacing of Mlsibn Suggested

oste ormula Taper Lengths Channelizing Longitudinal

Speed * % Devices SPACing | iffer Space
o

* g 0 g X
10 11 12 Oon o Oon a ist
offsetoffset] Taper | Tangent |P'STO"°®

Of fset
435‘ 435 30 [ 1507 165'| 180'| 30 60’ | 120° 90"
35 WS 057225 | 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"

500

1

A
0
Approx.

Shou I der
Shoulder

A
100°
Approx

—
[

Min.

Pavement
Marking
(See note

500’

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

30’

Min.
Work Space

Work Space
Median

“TApprox.

| A

Pavement
Marking
(See note 5

Median

@ MOBILE

T

Work Space

GENERAL NOTES

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

2. All troffic control devices illustroted ore 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. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign ploced on every other channelizing
device. Chevrons magy be ottached to plastic drums as per BC Standards.

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

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

(See notes—] (See notes 6 & 7)

6 &7

Pavement
@ Marking
(See note 5)

L
FRONTAGE RD.

Median
/3 L

channelizing device. If night time conditions make it difficult to see at
least two VPs, the VPs may be placed on eoch channelizing device.
5. The placement of pavement morkings 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 Iights. 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. [f workers are no longer present but road or work
CW25-1T A conditions require the traffic control to remain in place, Type 3
48" X 48’ Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA.
7. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

EXIT

Shou | der

E5-1
48" X 42"

100
Min.

EXIT

XX

MPH

CW13-2
48" X 60"A

|-Channel izing
Devices at
20’ spocing

EXIT
OPEN

E5-1
48" X 42"

o>
o>

for lane closure

Pavement

B 1 See TCP(2-5a)
]
CW16-3aP Marking n

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

. 30" x 12 (See notes 5)| . ‘

AN A _ .

See TCP(2-6a) \L

for advance _
warning signs %gﬁ Lgsé§c20)
CW20-1F for lane closure warning signs
4g" X 48" for lane closure
(Flags-
See note 1)

1/73 L

b3 the ramp. TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

RAMP
CLOSED
AHEAD

$TIMES

TCP (2-6Q) TCP (2-6b) TCP (2-6¢) CW20RP- 3D TCP(2 6)-18

FILE: tcp2-6-18.dgn DN: ‘CK ‘ CK:

©T1xDOT December 1985 CONT | SECT Jos HIGHWAY

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 204 408 " 6449 37] 001 |US 59, ETC.

8-95 2-12 DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

1-97 2-18 HOU FORT BEND 27

166



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

- [ En LEGEND
ROAD WORK

Type 3 Barricade @@ |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Shoulder

Shoul der

—ZZ7 2
620-2
48" X 24" I3 |Heovy Work vehicle
See Note 13 AN

Shou |l der
Shou | der
Min.

Trailer Mounted
“ Flashing Arrow Board

500’

Sign Traffic Flow

-
O\ |Frog

YA

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

SENED|D

F lagger

Minimum Suggested Maximum
Desirable Spacing of Suggested

Posted Taper Lengths "L" Channelizing Longitudinal
Speed | Formula * % Devices Buffer Space

10° AN 12° On a On a
Offset|/Of fset|/Offset| Taper | Tangent

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

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

with TMA ond
high intensity
rotating,

flashing, ‘
oscillating or
strobe lights

‘ ‘ ‘ Shadow Vehicles

Min.

Work Space

500

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or
strobe |ights

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

48" x 48"
(See note 10) v v v

- — GENERAL NOTES
[=
3

X
30’
Min.

Work Space

MOBILE

See note

o t‘fnd 7—\\11-

1000’

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

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

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

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

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

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

(See note 10) in odvance of the octual closure

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

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

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

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

10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stotionary 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 plaque below the sign may be used.

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

——Z%—— (See note 10) prior to the lane closure to allow motorists on alternate route. They may also be

I/z MILE relocated to improve advonce warning in case of unanticipated queuing or congestion.

CW16-3aP 12.For Intermediate Term_S+o+ionory York at nigh+t floodlights should be used to illuminate

30" X 12" the work area ond equipment crossings. Floodlights shall not produce a disabling glare

condition for road users or workers

13.The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

j\\ 2 RIGHT XXXX already in place on the project. ¢

LANES XXXX

CLOSED XXXX =k Texas Department of Transportation
PHASE 1 (SPHASE_'_ 2 &) % A shadow vehicle equipped with l Traffic Operations Division Standard
See note ‘ ‘ ‘ €e note o Truck Mounted Attenuator is

G ‘ G ‘ G ‘ G 48" X 48" 1 and 7‘ typically required. A shadow
ehicle equipped with a TMA shall
;e lI.ISed ifu;‘r canwl;e pgsi-rioneg TRAFF lc CONTROL PLAN
30' to 100’ in advance of the

orea of crew exposure without FRE EWAY LANE CLOSURES

adversely affecting the work
per formance.

48" X 48"
(See note 10)

See note
1 and 7

A

t |1/3 L
I
1000’

L)

& [

48" X 48"
(See note 10)

See note

CW16-3aP 1 and 7
30" x 12"

1000 | 1600 |

CLOSED

y
g

RIGHT LN XXXX
@. CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2 ‘ ‘ ‘

See note

1 ond TA ‘ ‘ ‘
BL. .

1600’

(See note 6)

$TIMES

TCP (6-1q) TCP (6-1b)

CW20-1F

fer s TCP(6-1)-12

TYPICAL FREEWAY TYPICAL FREEWAY Flies op6-1. dgn ov TXOOT [ows TXDOT [owe TxDOT | exs TxDOT

©TXDOT February 1998 CONT | SECT JoB HIGHWAY

ONE LANE CLOSURE TWO LANE CLOSURE REVISIONS 6449 37| 001 |US 59, ETC.

8-12

DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

HOU FORT BEND 2§

L 20T ]



DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

LEGEND
5 5 END c=zZzz2|Type 3 Barricaode @ @ |Channelizing Devices
o o G G G G
= = i E— Truck Mounted
3 3 5 s ROAD WORK I3 |Heavy work venicie | @R |atrenuator (Tma)
@ o
& & o 3 620-2 Trailer Mounted Portable Changeable
END 3 o 48" X 24 i Flashing Arrow Board Message Sign (PCMS)
G G G G 2 5 (See Note 4) L 9 9 g
ROAD WORK & ‘ ‘ ‘ - [sign <a |rrorfic Fiow
G20-2
ot 2 g O\ |Frog 0o |Frogger
(See Note 4)
{} _/L} Minimum Suggested Maximum
Desirable . Spacing of Suggested
Posted| o 1o TOPEM LENGTNS L7 chommelizing  |Longitudinal
Speed * % Devices Buffer Space
10° 11 12° on a on a "B"
Offset/Of fset|Offset| Toper | Tangent
45 450°| 495 | 540° 45° 90’ 195"
[] ° e 50 500’ | 550'| 600’ 50’ 100’ 240"
- 2 55 L=WsS 550"| 605°| 660’ 55° 110’ 295"
° 60 600’ | 660’ | 720’ 60’ 120’ 350'
° S 65 650°| 715"| 780" 65" 130" 410’
. & 70 700 | 770" | 840" 70’ 140’ 475’
. ° *bE X 75 750’ | 825°| 900" 757 150’ 540"
° CW4-3R . 2 80 800’ | 8807 960°| 80’ | 160’ 615’
o 48" X 48" . . X% Taper lengths have been rounded off.
- See note 2) Snadow Yenicte L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed (MPH)
. high intensity
‘ t - rotating, flashing, TYPICAL USAGE
oscillating or
. SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ ‘ @ ‘ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
]
® v v v
[}
[]
" . RAMP GENERAL NOTES
CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
@ R11-2bT denoted with the triangle symbol may be omitted when stated
@ - 48" X 30" elsewhere in the plans.
A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
Shadow Vehicle a g‘gzs)-(lza between ramp ond mainlone can be seen from both roadways.
with TMA cnc_i © 10 (s te 1) 3. See "Advance Notice List" on BC(6) for recommended date
high infensity 0 ] ee note and time formatting options for PCMS Phase 2 message.
rotating, flashing, a CW13-1PA e 4. The END ROAD WORK (G20-2) sign may be omitted when it
oscillating or | n Ztgl X 24 L] conflicts with G20-2 signs already in place on the project.
strobe lights —__ | § Seeoggie - - o Ramp to remain closed
S Ul until work space is 1500
‘ ™ R past entrance to freeway
8
°
‘Gs éGS ZGS a - “ ¥ A shadow vehicle equipped with a Truck Mounted Attenuator is
[y typically required. A shadow vehicle equipped with a TMA shall
8 ° o . be used if it can be positioned 30° to 100’ in advance of the
}1': hi L ) 8 area of crew exposure without adversely affecting the work
o ° LN AN b3 per formance.
o ° 9| (¢
3 3 o| O |
: sl A A X
2 . 2 ¢ « 2 ENT RAMP XX XX
p —
a %_ M T0 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.
B PHASE 1 PHASE 2
° (See note 3)
. o
. - ‘ g
AN See TCP(6-1) for
® |{&] Lane Closure
o y Details and
= L.
o - Agditional SR = Texas Department of Transportation
G ‘ G ‘ G ‘ G o > T y 4 Traffic Operations Division Standard
AN | ANTA | AN | Los
CLOSED
See TCP(6-1)for TRAFF lc CONTROL PLAN
® Lane Closure AHEAD
w Details and -
: Addi+ional CH20RP-3D WORK AREA NEAR RAMP
% Signing.
0a TCP (6-2q) TCP (6-2D) TCP(6-2)-12
EE FlLe: tcp6-2. dan owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
= ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx00T_Februory 1994 | cow [seer] uon
. 7 REVISIONS 6449 37 001 us 59, ETC.
I-ILJI-_IIJ WORK w I TH I N 500 OF RAMP ]-97 8-98 DIST COUNTY SHEET NO.
- 4-98 6-12 HOU|  FORT BEND 29
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LEGEND
G‘G‘G‘G N N eZzzz2|Type 3 Barricade @ @ |Channelizing Devices
] g Truck Mounted
kel = .
5 5 2 G G G G 3 [I03 |Heovy Work venicie | @ [strenuator (Tva)
o
3 3 § 5 Trailer Mounted Portable Changeable
o 2 St Flashing Arrow Boord Message Sign (PCMS)
w
2 [xY] - |[sign <o |rroffic Fiow
‘ ‘ EXIT 0\ Flag D_O F lagger
— Minimum Suggested Moximum
. ‘ ‘ / ‘ Existing ; Desirable Spacing of Suggested
. 10 Posted oper Lengths "L"| Chonnelizing Longitudinal
3?$g°¥MXezr;gle o \l Speed | Formulo * % Devices Buffer Space
. . - 10’ KN 12" on a on a "B"
Déggf;:;eni:zghing ; -7\Q Of fset|Of fset|Offset] Taper | Tangent
oscillating or | ‘ ‘ _ . a5 450" 495'| 540'| 45 90" 195
strobe |ights— 50 500'| 550'| 600’ 50" 100" 240"
N % " - 55 | | .ys [ 5507 605" 660°| 55" | 110’ 295"
. 3z § o M ] RAMP 60 600°| 660"| 720°| 60 | 120 350"
= a G ‘G v o CLOSED 65 650'| 715’ 780’ 65’ 130’ 410’
Shadow Vehicle o= 7 7 7 7 7 B
] ] ¥ with TMA and G G G ol ms § R11-20T 70 7oo' 770'| 840’ 0 140° 475°
B S high intensity & 48" X 30" 75 750 | 825'| 900 75 150 540
rotating, flashing a ¥ 80 800’ | 880’ | 960" 80 160’ 615"
. oscillo-r,ing or ' 5 ‘
H il = %% Taper lengths have been rounded off.
strobe lights —| | EXIT XY
L] * - L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
™ *
® . RAMP | o Street B TYPICAL USAGE
. | —
L 4 SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ s |o CLOSED a ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
R11-2bT [/] N
- . ° 48" X 30" 8 EXISTING L L z
N g " A
@ =
. ‘ ‘ L ‘ GENERAL NOTES:
. U] RAMP 1. All traffic control devices illustrated are REQUIRED. Devices
. - CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
4 P ] AHEAD in the plans.
‘ A ‘ u CW20RP- 3D
° 48" X 48"
e )
l A 4 “
e
. [xX]
CW13-1P , o= EXIT
24" x 24" " ® %A shadow vehicle equipped with a Truck Mounted Attenuator is
. (P laque S | | | ° W typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A Existing be used if it can be positioned 30’ to 100’ in advance of the
] [ [ [ a area of crew exposure without adversely offecting the work
See TCP(6-1) for per formance.
o Lone Closure
Details and
‘ ‘ ; Additional Signing. ‘
| EXIT XX
“ S ree Additional requirements for lane closures and advance signing
L shall be as shown on TCP (6-1) or as directed by the Engineer.
®
®
‘ B /
[y Ceat
L) -I./ Existing
Pl
9| )
See TCP(6-1) for )
Lone Closure -
sagitionol sioning. | ‘ STREET B USE l%' Texas Department of Transportation
| | Traffic Operations Division Standard
516]6/0 e [ B o B
Or, as an option when
exits are numbered TRAFFIC CONTROL PLAN
@
ul EXIT XY USE RK AREA
g Y RAMP
E CLOSED EXIT XX wo E BE OND M
- Place 1 mile (approx.)
88 TCP (6-3a) TCP (6 3b) in advance of Street A TCP(6'3) ']2
=2 exit. FILE: +opb-3. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
< — :
8% ENTRANCE RAMP OPEN Ex I T RAMP CLOSED ©T1x00T February 1994 CONT |SECT JoB HIGHWAY
. REVISIONS 6449 37 001 us 59, ETC.
E"_',J TRAF F I C EX I TS PR I OR TO CLOSED RAMP l::g ::?; DIST COUNTY SHEET NO.
ow

HOU FORT BEND 3Q

L 205 ]
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LEGEND
ezzz2|Type 3 Barricade aa (Ezgrsw?el izing Devices
JNINININE ANARAWAS I =~
[} ° . Truck Mounted
g ‘ ‘ ‘ P I_IXY Heavy Work Vehicle Attenugtor (TMA)
2 2 - & Existing Trailer Mounted Portable Changeable
A v . EXIT § g Exit Gore Flashing Arrow Boord Message Sign (PCMS)
| a é § Stan S Sign < ::l Traffic Flow
w1
ﬂ : : Existing O\ |Frog Uo| Fragger
Minimum Suggested Maximum
Desirable . Spacing of Suggested
Posted| o i o| TOPEM LeNGTNs L7 chommelizing  |Longitudinal
Speed * % Devices Buffer Space
10° 11 12° on a on a "B"
Offset/Of fset|Offset| Toper | Tangent
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 SN 75 750 | 825°] 900°| 75° | 150 540
e ’ 80 800’ | 880’ 960" 80" 160’ 615’
° 2052;8* 60 %% Taper lengths have been rounded off.
Existing 8 L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
o 2007 approx. gep TYPICAL USAGE
[xx] ¥ ‘
o R SHORT SHORT TERM INTERMEDIATE LONG TERM
EXIT = L~ 5 CDs at 60 MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Py a spacing 7 7 7
Existing
‘ ‘ ‘ GENERAL NOTES
”il 5 1. All troffic control devices illustrated are REQUIRED. Devices
3 denoted with the triangle symbol may be omitted when stated elsewhere
.7\4 RAMP S G G in the plans.
CLOSED|R!1-20T o<
a 48" X 30 s "”E* 2. See BC Standards for sign details.
]
— Shadow Vehicle
o 3 ! Shadow Vehicle L] with TMA and
8 Aot with TMA and high intensity
& gietd | nigh intensity @ rotating,
- rotating, s flashing,
< < flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
g = oscillating or ™ strobe |ights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights 1] be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance.
] RAMP [Ex1T xx . ;f&
. ~"|CLOSED| R11-207 | | o
Street A B E5-2
AT 3
. P 4
®
@ P - o
§ Existing ° Additional requirements for lane closures and advance signing
= “ shall be as shown on TCP (6-1) or as directed by the Engineer.
o I I [ oD
a RAMP - | | |
et CLOSED N M
e AHEAD M
% CW20RP-3D
‘ ‘ ° 48" X 48"
- e See TCP(6-1)for G G G G See TCP(6-1)for g
“ Lane Closure STREET A USE Lone Closure 7 Texas Department of Transportation
) Details and Details and Traffic Operations Division Standard
. P\ éc_jdntlonol EXIT STREET B éc_jdﬂ‘-lonol
igning. T igning.
3 . Sy TRAFF TROL PLA
- @ Or, os an option when lc CON OL L N
exits are numbered
2 DlAID D i T EXIT RAMP
= EXIT XX USE WORK AREA AT EXIT R
-
@ CLOSED EXIT XY TCP (6-4b)
53 TCP (6-4q) Place 1 mile (opprox.) EXIT RAMP OPEN TCP(6-4)-12
£ in advance of closed ramp. FlLe: tcp6-4. dgn ov: TxDOT [cks TxDOT [ows TxDOT [exs TxDOT
au ©7Tx00T  Feburary 1994 CONT | SECT JoB HIGHWAY
(:m Ex I T RAMP CLOSED REVISIONS 6449 37 001 us 59, ETC.
W 1-97 8-98 DIST COUNTY SHEET NO.
-
<= TRAFFIC EXITS PAST CLOSED RAMP 4-98 8-12 HOU FORT BEND 31
[ 204 ]
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5 b LEGEND
AN NA WA R
G G G G 35 3 zZzZzz2|Type 3 Barricade @ @ |Channelizing Devices
o}
L - c < R Truck Mounted
8 s s ’ [0 [Heavy Work venicie | @8 |atienuator (Tva)
3 2 Trailer Mounted Portable Changeable
& 5’ 5 Flashing Arrow Board Message Sign (PCMS)
‘ ‘ =2= [Sign <:I Traffic Flow
™ 0\ Flag D_O F lagger
- v . .
g Minimum Suggested Maximum
. g Desirable Spacing of Suggested
B (7] . Posted r | Taper Lengths "L" Channelizing Longitudinal
¥ *I okt Speeq |"ormuia X % Devices Buffer Space
3 3 |_—Shadow Vehicle S ns 0 | 11’ | 127 On a on o "B"
4 with TMA and = Offset/0ffsetjoffset| Taper | Tangent
0 — = high En-rensi-ry Shadow Vehicles 45 450°] 495°| 540" 45° 90" 195
£ % gl< oo ing: Mion Thtennity 50 500'] 550' 600’ 50" | 100 240
L]
= s oscillating or f rotating, 55 L=WS 550°| 605°| 660’ 55° 110 295’
] strobe lights o|go G G f|o§r|1:n$,_n i 60 600’ | 660" | 720’ 60" 120° 350°
L 3% strobe |ights 65 650°| 715'] 780°| 65’ | 130" 410°
= | | ﬁ 70 700°'] 770'[ 840'] 70’ 140’ 475"
oloo \ 75 750’ | 825| 900’ 757 150' 540"
A5 s 80 800°] 880’/ 960°] 80" | 160’ 615’
4 \Exisﬂng Exit
o— Gore Sign %% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
] [~— Existing Exit EXIT
‘ ‘ t Gore Sign
ASANA ol
o 48"Xx42" SHORT SHORT TERM INTERMEDIATE LONG TERM
a .G 2 W P & MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY
[]
]
E5-4T 'S X v v v
. ] | — 48"X42" . 3
.g:/ — . 3 A4 GENERAL NOTES
a -
0 \ .
& ﬂ N .’ e 1. All traffic control devices illustrated are REQUIRED. Devices
@ - .0 - denoted with the triangle symbol may be omitted when stated elsewhere
.0 a in the plans.
N .
L/ a 8 2. See BC standards for sign details.
D) . - o EXIT
L S a R OPEN 3. If adequate longitudinal buffer length "B" does not exist between the
| ” @ 8 work space and the exit ramp, consideration should be given to closing
e E5-2 the ramp.
o ™ 48" X 36"
L - [ )
'. +1 “
.0 b “ - %A shadow vehicle equipped with a Truck Mounted Attenuator is
N - ° typical ly required. A shadow vehicle equipped with a TMA shall
u 9| A be used if it can be positioned 30° to 100’ in advance of the
= area of crew exposure without adversely affecting the work
. - ] _% per formance.
o
o
] © a
- EXIT c
_"' OPEN ‘ ‘ =
N Additional requirements for lone closures and advance signing
. tElg:ZX 36" L] shal |l be as shown on TCP (6-1) or as directed by the Engineer.
S See TCP(6-1) for
n a _% Lane Closure
| Details and
o ° Additional Signing.
s | |—F s
. See TCP(6-1) for ‘ ‘ . -
. . Lane Closure % =k Texas Department of Transportation
° Details and ° l Traffic Operations Division Standard
° Additional Signing. 9| v
e :
o “ A L n
= ® -V
L %)
W ¢ > 4}|4>|4>|4} TRAFFIC CONTROL PLAN
] =V
% WORK AREA BEYOND EXIT RAMP
4>|4>|4>|4> TCP (6-5b)
a8 TCP(G-S)-]Z
s TCP (6-5q) EX I T RAMP OPEN Fiie: +cp6-5. dan owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
au ©TXDOT Feburary 1998 CONT | SECT JoB HIGHWAY
#a TWO LANE CLOSURE WITHIN
= 6449 37 001 us 59, ETC.
frtr Ex I T RAMP OPEN ] 500' PAST Ex I T RAMP 1-97  8-98 DIST COUNTY SHEET NO.
ac 4-98  8-12 HOU|  FORT BEND 32
705
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cwe-3

ROAD RI11-2
CLOSED —
M4-10L it
RI-1 lt
ﬁm 00 [ ] é é
— NOT - :
Y MR R
PASS - Do
R5-1 CW6-3 cwe-3 : E
1] B
TYPE 111 E E
BARRICADE Il
PR
n - - L]
[ H - [
BT TP T TP T TP C T PP TP T T TP TP TP VTP TP TP TP TP TP ST ST ST A v rrrrrsrrrsserrssn - srsrrrrerrsssrssyTITTTRIROON.: DT T
_ _ _ _ _  4=m _ _ b -
o \ “".. . n n n N - H
i |||||||||.|||||||||||||||||||||||||||||||| U N hunnll““\\“."' nulg/lllllnnn..u T J H
A - : V ER
g T g PO ey N T -
_ = - 4" CONSTR. PAV. MARK. N\ H :
: : : : (DBLE VEL SOL.) (REMOV) 2]
: : : : 4 CONSTR, PAV. MARK. / B
: 5 : : (DOTTED) (REMOV) 4" CONSTR. PAV. MARK. B
: : : : 4" CONSTR. PAV. MARK. (WHT. SOL.) (NON. REMOV) 2]
: : : : (WHT. 30L) (REOV) B
- - - = o: o
: : : : 4" CONSTR. PAV. MARK. =l
: : : : (DOTTED LINE) (REMOV) G
4" CONSTR. PAV. MARK — g |1
(DOTTED LINE) (REMOV) H 1| E
o: H
3 ALTERNATE DRUMS DRUMS DRUMS 2]
C20-2R W/ CHEVRONS 2N
- z L]
hd H
E 4 CONSTR. PAV. MARK. ° |'
(WHT. SOL.J (REMOV) B JLE
ALTERNATE DRUMS 4" CONSTR. PAV. MARK. 00 °: .
W/ VERTICAL PANELS (YEL" SOL) (REWOV) NOT = B
4" CONSTR. PAV. MARK. cw1-3r | PASS tW6-3 N
(DOTTED LINE) (REMOV) ROAD R4-1 o |-
CLOSED PH, H E
4" CONSTR. PAV. MARK. Cwis-1 =
(DOTTED LINE) (REMOV) B
TYPE 11 E
BARRICADE B
/) :
TEREEE R e e e L e r e rerrrrrrerrereenny TEEERTREnnt TEEEELE Rt bRt e e e R e e NNy TR e e e e e e e e e e A ey z

— = — — :

N hll||,’. \‘.\\\\\\ M . M . b o .I,” l,", ‘\\\II||||||||||||||||.||||||||||||||||||||||||||.||||||||||||||||||||||||||‘ y E
AN Ll iiiiiigiiiini ||||||||||||||||||||||||||||||Ill""'\\ 'N"’H,,,“"'“/Il|’||||||||,I||||||||||||||||||||¢||||||||||||||||||||||||||||||||||‘ : :
—_ J— —_ ey z z

—) EE
g N, At A g g, R Y T /'n,': S
R RI-1 —|:1:
: E E : E : 4" CONSTR. PAV. MARK. E :
l' l] : : l : (DBLE YEL. SOL.) (REMOV) . = =
N A It HE
: : : : E B H H -
- - - : : : =
ﬁom : : 00 nle:
ALTERNATE DRUMS — NT :l z
W/ CHEVRONS =51 E
NEEY PASS TYPE 111 « I'V[%:
CW20-5L Ro-1 — BARRICADE B

TYPICAL TRANSITION LENGTHS
AND
SUGGESTED MAXIMUM SPACING OF DEVICES

MINIMUM DESIRABLE | SUGGESTED MAX.| _ MINIMUM
TAPER LENGTHS ®®| SPAC. OF DEVICE |SIGN SPACING
X
POSTED 10 ' " [ on a ON A
speep | FORMULA | oFFSET|OFFSET|OFFSET| TAPER | TANGENT |  DISTANCE
30 150' | 165 | 180' 30 60'-75' 120'
_ws , , . ) o0 .
35 L=¢5 205 | 225 | 245 35 7090 160
40 265 | 295 | 3200 | 40 80'-100' 240
45 450 | 495 | 540 | a5 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' 120-150' O 600
65 650 | 715 | 780 | 65 130'-165' O 700
70 700 | 770 | 840 | 70 140'-175' O 800’

@ conventiona

@@ 1aper LencTHs HAVE BEEN ROUNDED OFF

CONSTRUCTION WARNING
SIGN SPACING

POSTED X
SPEED SPi\[(,‘GI/IVVGS
(MPH) (FEET)
30 OR LESS 120
35 120
40 240
45 320
50 400
55 500
60 600
65 700
70 800
LEGEND

/] CONSTRUCTION AREA
== | 0pEN TO TRAFFIC

jiémemSQWWMHﬂd'ﬂvmmWMMM

Houston District

BOULEVARD
CLOSURES

TCPTC 3050-96

FILE: STDHI5.DGN | ON: ‘ ck: ‘ ow: ‘ ck:
©TXDOT 2006 CONT SECT JOB HIGHWAY
REVISIONS 6449 37 001 USs 59, ETC
REV. 5/2006
DIST COUNTY SHEET NO.
HoU FORT BEND 33
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R=1 1" o S
‘F 367 7\ - BARRICADE WITH SIGN E
>
e S :
| DRIVEWAY | :
N
% | \\‘ WORK AREA WORK AREA
) N
"l = e __ e __ e __ _® _® _® _®
. A

9” 1 Z 8” 1 L‘ 5” e

LETTERS: WHITE
BORDER: WHITE
BACKGROUND:BLUE

DRIVEWAY

TYPICAL LOCATION OF DRIVEWAY SIGN

NOTE: ON 2-WAY ROADWAYS, TWO
SIGNS MAY BE MOUNTED BACK TO BACK.

CONSTRUCTION SIGN NOTES

L MATERIALS
- CONSTRUCTION SIGNS SHALL BE MADE FROM APPROVED FIBERGLASS OR
HIGH IMPACT PLASTIC AS PRIMARY MATERIALS.
TYPE III PVC BARRICADES SIGN SHEETING
TYPICAL DESIGN DETAILS REFLECTORIZED SIGN SHALL BE CONSTRUCTED OF RETRO REFLECTIVE
SHEETING MEETING THE COLOR AND REFLECTIVITY REQUIREMENTS OF
MAY BE USED AT THE OPTION OF THE CONTRACTOR. = MATERIAL SPECIFICATIONS, DM5-8300.
50X 11" =
ﬁ’og = TYPE C SHEETING SHALL BE USED FOR THIS APPLICATION.
NOTES: . 5
SPRING o SIGN LETTERS
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 WORKMANSHIP EQUIVALENT TO THAT OF THE DEPARTMENT'S STANDARD SIGNS.
ACRYLONITRILE BUTADIENE STYRENE (ABS) ASTM D2661 L § |
(DRAINAGE WASTE AND VENT). C11 D)
3. ALL PIPE AND FITTINGS SHALL BE WHITE. / 31 % 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.

5. CROSS HATCHED CONDUIT TO BE TIED TOGETHER
WITH ROPE THREADED INTO PIPE INTERIOR. USE "
NO. 6 SOLID BRAIDED NYLON OR EQUIVALENT.

6. A FIXED FRANGIBLE PAVEMENT CONNECTION IS
PREFERRED. SAND BAGS MAY BE SUBSTITUTED.

SANITARY TEE COUPLING (TYP) ANODIZED ALUM-
INUM PANEL WITH
REFLECTORIZED BAR-
RICADE SHEETING
ATTACH WITH 1"
NO.14 PAN HEAD

METAL SCREWS.

) AN

TIE WIRE

31 %

3"X3" " BEND ELBOW

I Houston District

DRIVEWAY SIGNING

—3 Texas Department of Transportation

DS TC8020-04

FILE: STDH30.DGN | on ‘ K ‘ ow: ‘ ck:
l@TXDOT 2004 CONT SECT JOB HIGHWAY
6449 37 001 US 59, ETC
DIST COUNTY SHEET NO.
HOU FORT BEND -34
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6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED WOOD BLOCK TO PREVENT BLOCK ROTATION.
. [DO NOT USE WASHER 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
<8 | KND'RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING.®

I

‘\ J 70
4= == f—F

|

¥a" DIA. HOLE 3pn
POST & BLOCKOUT -

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

2. RAIL ELEMENTS 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 3'-1 !'/4" C-C OR 6'-3" C-C. A SPECIAL
LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
TRANSITION SECTIONS OF GUARDRAIL.

%" BUTTON HEAD POST BOLT\\

WOOD
STEEL

3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16q)
AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

6 -0"

FRONT SLOPE VARIES
BREAK  \[T27-0" TVP |

=7

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH ITEM 445, "GALVANIZING. "

N g " "
6" x 8" x 68 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

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

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

EDGE OF SHOULDER I
OR WIDENED CROWN. |
NOTE: |
|
|

(WOOD)

|
|
|
|
|
|
7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
‘\\ J WOOD BLOCK TO ROUTED WOOD BLOCK AT B RATE OF 2807 R FLATTER.

% RECTANGULAR WOOD POST TO I-BEAM STEEL POST
8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED [N THE VICINITY OF CURBS SHALL BE
Ory POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.

WOOD BLOCK TO RAIL PLﬁCED O¥ER CU??SRSgﬁLL EE INSTA#LED SO T:AT THE POST BOLT [S LOCATED APPROXIMATELY 25
TYPICAL POST PLACEMENT ROUND WOOD POST INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

NOTE: ¥ % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. [F SOLID ROCK 1S ENCOUNTERED
WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. 1F SOLID ROCK
MBGF LENGTH OF NEED (L) 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
\ DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
‘ 25 - Q" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

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

(NOMINAL LENGTH)-5"-8"
(NOMINAL LENGTH)-6"-0"

40" (STEEL)

(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

36"

10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
THAN 150 FT. RADIUS.

= = = = - — 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS

L= — — — — L - - OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE' MAY BE

31 DIRECTION OF TRAFFIC SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS

FINTSHED GRADE ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT

|
" POST !
36, Woob  POS | UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
|
|

(| (|
(| (|
(| " (|
[ 40" STEEL POST [ CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
I I GUARDRAIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

- - 12" (TYP)

av s
i

ELEVATION BLOCK 1" X 1 Y," 14, GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
MID-SPAN RAIL SPLICE 18" MIN ,~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF
, . . ; — 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) o Té K PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
9"

IC B 1 |2 OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.
28 \ =

te

|

SLOTTED HOLES AT &'-3" C-C *P0ST(S) MAY REQUIRE FIELD 127 9"

‘ 1 |/2||
| I
. " (TyP) ' T (TYP)
321 Y MODIFICATION TO ENSURE PROPER | N

*
GUARDRAIL HEIGHT. W6 X 9 OR W6 X 8.5 |STEEL POST CONNECTION TO
STEEL POST CULVERT SLAB (USE WHEN THERE
\ i 1o 9" MIN. FILL DEPTH e IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.

ool (% 12 Vy" IRN 7 CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
— — [a) > 1 4 CULVERT SLAB 77 " " T w

o | leysen N\ >t 12"x 12"x % SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
: ‘ ‘ J Mf(ASTM AS72 GR 50)TOP PLATE

[e) @) [©) RN
7 - ;> 1" DIA. HOLES FORMED
\/ 2" X ¥y - LS VARIES% :
(8) RAIL SPLICE SLOTTED HOLES (Typy 14 4%42 OR CORED IN CONCRETE

HOLES (TYP) J
. ey NOTE: TWO INSTALLATION OPTIONS.
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION 12% X 12 X V4" (ASTM A36) STEEL BOTTOM \

PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. 7" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED

SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST  4\cuER EACH AND HEAVY HEX NUTS.

OR 3'-1'," C-C

—

P
I
D

{ot6 Here

® .
12 Y NOTE: BOLT LENGTH = SLAB PLUS 2 !4" MIN. § Design

n

NOTE:

Division
AR on I Texas Department of Transportation Standard
S 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
SPLICE E;?E 1343'&31?19§Hé§§bET§5EQ?$3 ﬁggcsRHggDZU"TAUSZNBEOZEEH H[/)-\IR?).ENED
i}
¢ NO BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
‘ ‘VARIES ADHESIVE. OTHER TYPE I1I CLASS C EPOXY ADHESIVES MEETING THE

| |
& &
FBBO1 = 1 4" ‘ ) ! — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBRO2 = 2° @]]—1 %" - & &' =7 DIRECTION OF TRAFFIC IF 1T CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
- b b 1
T T

FOUR TYPES OF BUTTON-HEAD GUARD RAIL
BOLTS COME WITH A RECCESSED NUT.

SPLICE BOLT LENGTH

OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGTH ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
FBBO3 - 10° EPOXIED THREADED RODS. EXTEND RODS /4" MIN. BEYOND NUT. GF (31)-19

(8) %" X 1 'a" BUTTON HEAD SPLICE

FBBO4 = 18 MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILEs 9f3119. dgn ON:TXDOT [cks KM [ows VP [cK:CGL/AG
BUTTON HEAD BOLT RAIL SPLICE DETAIL (©T1x00T: NOVEMBER 2019 CONT [SECT JoB HIGHWAY

REVISIONS 6449 37 001 us 59, ETC.

NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

SPLICE & POST BOLT DETAILS. REQUIRED WITH 6°'-3" POST SPACINGS.
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BREAKAWAY CABLE TERMINAL (BCT) Vo Vo " NON-SYMME TRICAL
CABLE ANCHOR ASSEMBLY WITH C3 X 5 x 80" @ 74" x 5" x 46 @ TRANSITION RAIL SECTION GENERAL NOTES
ANDLSTANDARD e L GROUND STRUTS —DAT TERMINAL POST (SEE APPLICABLE TRANSITION STANDARD) ———
T‘ ‘ / . 1. THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)
; = - FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
@@@ I:u_ll_*r m L A CONCRETE RAIL.
— e DT : RS L =
| L S 2. THE RAIL SECTION AT THE END POST IS SUPPORTED BY THE
‘ PLAN VIEW SHELF ANGLE BRACKET. THE RAIL ELEMENT IS NOT ATTACHED
@SHELF ANGLE ‘ TO THE END POST.
BRACKET @@ /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) RECTION OF TRAFF 4. ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
(4o~ 41" Ratt section PIRECTION @ e 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-BEAM TRANSITION RAIL (EA)

BEGIN LENGTH

STEEL FOUNDATION TUBES AND THE TWO CHANNEL

END SECTION 6'- 3" | 30-1 Yy OF NEED
(LON)
D02 o | MOW STRIP INSTALLATION
I~ EN R & P IF A MOW STRIP IS REQUIRED WITH THE DAT
@BCT POST SLEEVE = Py INSTALLATION THE LEAVE-OUT AREA AROUND THE
\

\ 3

2" x 5 /5" STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
(SCH 40 GALV. PIPE) — | @@@ (* FULL POUR AT THE FOUNDATION TUBES.
© 7 ] =]
TR T |
1 ! t Lo J Lo J
! ! 7o . . FINISHED o FINISHED
properly install and S o
3“:'5 @@ ﬁ===|5 moinljoin H'Im/e anchor system,:. GRADE s GRADE
| 1 a3 Va5 Yo" tube L L
* 68 /" (MIN.) P | 1 brojection fs required .
TUBE EMBEDMENT| Ly Obove the finished grode. . EIEVATION VIEW ad (DAT) PARTS LIST QTY
L (SEE NOTE 1)
L BCT CABLE ANCHOR L - (1) | STEEL FOUNDATION TUBE 2
AND ANCHOR BRACKET ' ' e
- WITH HARDWARE . (2) | DAT TERMINAL POST 2
LJ\/U 10°- 4 % (3) | CHANNEL STRUT 2
() STEEL FOUNDATION () o 4" (4) | TERMINAL RAIL ELEMENT 1
TUBES WITH HARDWARE a4 - " 12 3- 1% @ SHELF ANGLE BRACKET 1
(6) | BCT BEARING PLATE 1
DOWNSTREAM ANCHOR TERMINAL (DAT) C— — === (D) |scr post sieeve :
NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE
THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. == = — GUARDRAIL ANCHOR BRACKET !
(ROUNDED) W-BEAM END SECTION | 1
3 SPACES AT 4 BCT CABLE ANCHOR 1
TERMINAL RAIL ELEMENT FOR DAT (1)) | RECESSED NUT, GUARDRAIL 20
| 80" | (12) | 1 Ya" BUTTON HEAD BOLT 4
T (13) | 10" BUTTON HEAD BOLT 2
3 I S — -1 %" X 2" HEX HEAD BOLT 8
8
JE D _— 6" 8"
VLD - . R - ‘9‘ ‘H‘ (15) | %" X 8" HEX HEAD BOLT 4
JE=r Hi . " " 1"
END PLATE. ‘«—»‘ " SIDES 2" 2 %" X 2¢ 2% P ‘ %" X 10" HEX HEAD BOLT 2
. 4 5l 8" (TYP) SLOTS (TYP) ?J?: j F+1 @ 5" FLAT WASHER 18
2 T oo, e (3) CHANNEL STRUT | | :
1Ho| |o = 5 C3 X 5 X 80",GRADE A36 \ 1 \
‘ \ | - 5"T0 TOPI L r L——‘ " bia | |
4" . - OF PLATE " 7% - " "
[ | | HOLE S 3" MIN?/_4 1 o 8 12" e HOLE 5 Ya 7Y = . s
_do | ' | o o A ) A ‘ "‘ | \ /\
1 Yg" DIA %" DIA
16°| 4+ b SPLICE BOLT i \ HOLES \
ol MO SLOT (TYP) NOTE: DRIVE NAILS AND BEND OVER -
Lo BENT PLATE . . TO PREVENT PLATE ROTATION \ ‘ ‘ ;ﬂ Design
—@® || | ®©lie" x 12 %" x ¥ 1" x 1% % - \ \ Division
O \ @ BEARING PLATE END PLATE ‘\ | | | 2" I Texas Department of Transportation Standard
4" ) . . "
: | : 300 % : 8"x 8"x %" R o [\ pia. 31 V" | 28 /2 | |
‘ HOLES
el e - | | o | ‘ METAL BEAM GUARD FENCE
L ‘ %5 | | | |
et e ‘ sl s o | | (DOWNSTREAM ANCHOR TERMINAL)
ST ; iz i« = T rl | | TL-3 MASH COMPL [ANT
1%" 1 [ [
7% 1" \ 2" DIA.
a8 2% ? i ‘ A—l Y x 1° | | HOLE 1 1 GF (31)DAT-19
E;'.J s\ 1 ‘ ‘ ‘ _ SLOTS (TYP) - ‘ L : FILE: gf310at19. dgn oniTXDOT [k KM Joms VP [ck:CGL/AG
oL 2.4— }&)/\ | l l 1 1 Vpn ‘ T SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW (©7x00T: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
. Tver 1% 27 Y 2" 8 TVt REVISIONS 6449 37| 001 |US 59, ETC.
= @ W-BEAM END SECTION (ROUNDED) (12 GA.) @SHELF ANGLE BRACKET @ TERMINAL POST @ STEEL FOUNDATION TUBE pIST conTy SHEET MO
== GUARDRAIL ANCHOR BRACKET . 7Ya"x 5 '/4"x 46" WOOD POST 6"x 8"x !/g" x 72" STEEL TUBE HOU FORT BEND 36
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NOTE: TOENAIL WITH ONE 16D GALV. g GENERAL NOTES
NAIL TO PREVENT BLOCK ROTATION. -] . -~ 6" MIN. 1. THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
‘ ‘ ( ‘ ’* 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."
oo ) —— [ BEEEEES
2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
- AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12°- 6" OR
FINISHED . 25‘- 0" NOMINAL LENGTHS.
GRADE 25
HCEUA'-DVWEARLTL 3. RAIL POST HOLES ARE OFFSET 3'- 1 !," FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
~ ~ MIDSPAN SPLICING.
Ceata POST LENGTH A
. I 6 -0" Lo 4, BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
(2) Elo/zES DIA. — I 16" I I BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND 5" WASHER
L I L ( (FWC16a) AND NO MORE THAN 1" BEYOND IT.
1ryr b QN 2
P 40" -1 ) 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
: : : : “GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
: : : : 6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
Lo Lo (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
—_—
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
<JV SPACING
LA 6 - 3" 6’ - 3" 12" 12" 6'- 3" 30-1 Yy 371 Yy
MIN. MIN.
( : :‘ — — — s Z‘ 1 = = :‘ =1 )
) 21z || | | 12 il il 2 L (
FINISHED GRADE\
=B =E = =E TTT™W =E == TTT™W
Dl o Dl FILL DETERMINED AT LOCATION o Dl Do
Ll L Ll F3- "~ """ """ T T oo T oSS oo oo oo oo oo -1n L L L
= = 40" TYP = /7 7/ AN [l " 1= =
| | | | | | /7 7 | I N N | | 40 TYP | | | |
. N . / /. T s s [T et e e e i NN N . Lo
| | | | | | /7 7 I | I NN | | | | | |
Ll Ld AN 7 7 NN [N R Ll L
/ 7 | 11 | ANERN
s [ o [ MO
-~  (3) CRTPOSTSATEACH |, NN = (3) CRT POSTS AT EACH
END OF LONG SPAN /v I I I NEEN END OF LONG SPAN
/7 | 11 | ANERN
s [ Il [ MO
/7 7/ NN ® i
o | X | NN =t pesier,
(- | Il | N I Texas Department of Transportation Standard
|- --T - - - == T - T T T T T TS TS TS s s r-- - T
A - -
| | ELEVATION DETAIL | - METAL BEAM GUARD FENCE
I | LONG SPAN GUARDRAIL | Il LONG SPAN
@ o GF(31)LS-19
[FIgT]
':r.d FILE: gf311s19.dgn DN: TXDOT | cks KM ‘DW:VP ‘CK:CGL/AG
8'@»‘7 (©T1xD0T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
. REVISTONS 6449/ 37 | 001 |US 59, ETC.
t“j DIST COUNTY SHEET NO.
== HOU FORT BEND 37
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N (NESTED) NON-SYMMETRICAL
(1) 18" LONG CONNECTING REBAR G TRE I e oA At W-BEAM GUARD FENCE GENERAL NOTES
ovNe | 1. CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT OPTIONS NEEDED WITHIN THE
— T ‘q 9 9 9 9 | CURBSECTION OF THE THRIE-BEAM TRANSITION. (512) d16-2678
- - L
{ = = } I I

‘ - R 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN_ USED
4'- g* 22 4 - v [ 5w W IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE Il (5- %"
b 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
© éBOLTDSIA(.FAl-(!:I-:I‘?\I\é;Y Tl-ll?s-\)l(:Fl-;ECADSIDE) —— TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE: 17 FOR

CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.
(ASTM F3125 GR A325 OR A449). NOTE: NOTE: DIRECTION OF TRAFFIC

(10) 1 %" 0.D. WASHER UNDER HEAVY HEX BOLT LENGTH WILL VARY CURB IS A REQUIRED COMPONENT FOR 3. CONCRETE CURB TYPE Il 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 7" HEX NUT. TRIM AS REQUIRED. OF 4" AT POST 7. IF SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH

(ASTM A194 OR A563). GUARDRAIL WILL BE PAID FOR BY THE LINEAR FOOT.

18'- 9" THRIE-BEAM TRANSITION (EA)
THRIE-BEAM CONNECTOR . BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
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.

|- TRANSITION TO W-BEAM (IF CURB CONTINUES PAST POST 7 SEE SHT.2 AND GN:17)

i
5. FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 Yo" DIA. MINIMUM
5 SPACES AT 18 %" 3 SPACES AT 3" -1/p" 3 -1 6'- 3" 3 -1 THROUGHOUT THE THRIE-BEAM TRANSITION. &

'

c 6. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE

A ~ AS SHOWN IN THE PLANS. REFER TO GF (31) STANDARD SHEET.

= et e fet — 7. THE POST LENGTH SHALL BE MARKED ON ALL 7°- 0" LONG POSTS BY THE MANUFACTURER. THE
: o) o T T E— MARK SHALL BE LOCATED WITHIN THE TOP 1 FT. REGION OF THE POST, AT LEAST %" IN

3" HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,

AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.

T T T T T T T T T
CURB — |

8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

[
[ L Lo
CHAMFER REQUIRED ON CONCRETE | P! |SEE SHEET 2
RAILS THAT EXTEND BEYOND THE 0 @ '0!" |FOR BLOCKOUT
FACE OF GUARDRAIL TRANSITION. / 's! IDETAILS.

9. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
EXCEPT AS MODIFIED ON THE PLANS. THE THRIE-BEAM TERMINAL CONNECTOR AND THE
THRIE-BEAM TRANSITION TO W-BEAM SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
MATCH THOSE I[N THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.

(4) #5 REBAR STAKES 18" LONG-
SEE CURB TABLE

L - - - __

|

|

|

|

| |

| | |

| | |

L L L AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
B~ c— (12) %" X 2" BUTTON HEAD NUT AND %" WASHER (FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING

SPLICE BOLTS: (FBRO2) BOLT LENGTH TO MEET REQUIRED LENGTH.

I [
I [
I [
I [
I [
I [
[
L‘J L 10. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A30T7),
1

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

| | | | | |

L L L L L L A‘f
7/-0" LONG POST (ALL TYPES) ELEVATION VIEW

(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.
|

2’6 \ (2) 12°-6 | 0 6 -3 — 11 12. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.

To—et
ot

13. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL

| i
D =
: \ iw GUIDANCE. (512) 416-2678
| t L T
R 14. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
e 1 ¢

) REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
= GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. TXDOT'S MATERIALS
SIDE-VIEW 5((T)YP, \ —~LAP NESTED THRIE-BEAM RAIL —~ LAP NON-SYMMETRICAL AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF

+o o] oo
+o o re—o

THRIE-BEAM DIRECTION PART DESIGNATOR RTMIOa DIRECTION W-PFE:NMSI]?T IT(I)-IEIII-:(;GB“I\-:AM MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE
X MATERIAL BLOCKS.
TERMINAL CONNECTOR 10GA. (12) %" X 2" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBO2) CART Tor
PART DESIGNATOR RTEO1b (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWR03) DESIGNATO 15. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.

NOTE: SEE GENERAL NOTE:9 RWT02a OR RWTOZ2b
BRIDGE_ARPROACH - UPSIREAM: 'THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. 16. THE INSTALLATION OF THE TYPE II 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

%" BUTTON HEAD POST BOLTS WITH NOTE: ONLY (1) 5" BOLT REQUIRED THIS 25° SECTION WILL BE BY LINEAR FOOT, PAY ITEM "0540 6XXX MTL W-BEAM GD FEN
! %" 0.D. WASHER AND NUT AT THIS POST LOCATION. (NESTEDY (TIM POST) " OR "540 6XXX MTL W-BEAM GD FEN (NESTED) (STEEL POST)" AS
3 AN AN : APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION.
NESTED e %" DIA. HOLE IN POST & BLOCKOUT.
W o ) )
7] 6" .
R B R OO B THRIE-BEAM TERMINAL - CURB TABLE -— 1, 2"
! | PRECAST CURB FULL LENGTH EQUALS 12°- 2"
" B ! . ., <‘ THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 59, - REQUIRED WITH PRECAST CURB HIGH-SPEED TRANSITION
32 32 32 Ay 4 (2) #3 REBARS (WITH 1 '," END COVER)
~ ~ CURB (1) LENGTH 5'- 8 SHEET 1 OF 2
’ wis Hé CURB (2) LENGTH 6'- 6"
1] =S =18 TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 ‘ | — Design
~|< - = " Ivision
AN =1 ] ) CONNECTING PRECAST CURB SECTIONS (1) & (2): 6"MIN., | ADD WHEN GUTTER IS USED IN A 7exas Department of Transportation | Standard
AL olw Lo o Lo FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END. | y = "1 | APPROACHING PAVEMENT SECTION.
ex7"-0" N ol Do o Lo USE (1) #5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURB*S. 24- METAL BEAM GUARD FENCE
| TYPE 11 Sl Lo Sl Lo SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE *: TYPE 11 CURB
| ! CURB wig | k) . FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION THRIE-BEAM TRANSITION
| | SEE GN:4 3 g | | A g | | VIEWS FOR HOLE LOCATIONS. DRIVE (4) #5 GR.60 REBAR NOTE: OPTIONS FOR TYPE Il CURB:
52 | : == Lo == Lo ELQEES 18" LONG INTO THE GROUND AND !»" BELOW TOP OF 1. PRECAST TL-3 MASH COMPL IANT
5 ! 5 Lo . 2. CAST-IN-PLACE
: | g : ‘ e o FILL HOLES WITH APPROVED GROUT MIXTURE.
oo P Lo Lo % NOTES: NOT NEEDED FOR CAST-IN-PLACE. GF (31)TR TL3-20
U] | [ SECTION B-B SECTION C-C SEE TYPE II CURB DETAIL FOR REBAR AND COVER REQUIREMENTS.
s o PERCUSSION DRILLING IS NOT PERMITTED WITH: FILE: 9F31+r11320. don DN:TXDOT [cks KM Jows VP Jek:COL/AG
o X H
oL L TRANSITION SECTIONS TYPE II CURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAIL. ©TxD0T NSEV\/EZAIB(JiS 2020 sc‘(;:Tg S;E,T (;gs] " r;l;HWA;:TC
i SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6 TYPE [I CURB DETAILS = 2L 2 it
==| NOTE:%X "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. HOU|  FORT BEND 38




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

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

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

(SEE GF (31) STANDARD SHEET)

DATE: $DATES
FILE: SFILES

SECTION D-D

THRIE-BEAM TRANSITION (SEE SHT.1) 25 -0" NESTED W-BEAM GUARDRAIL STANDARD GUARDRAIL (NON-NESTED)
(SEE GENERAL NOTE 17)
REMAINING
POSTS
. AT 6" -3"
3 -1 %" 6 - 3" | SPACIN
D—
Jan\ (= Jan
:II I:: Ll L] L] L] : :
5o L1 L1 < [
[ 3" (il
I I I I
CURB L CURB L
[ [ [ N/
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
LJ LJ LJ
D—
ELEVATION VIEW
//NESTED
I/\
I
— ,I: E
I
32" 25"
2\¢

¢ ~&
e

\l\/\l
\T\V\\r3 1/2" MIN. DIA. i)y W6 X 8.5 OR 9.0

<« _ 4 woop POST. L~ STEEL POST
— ~
7 1/2"

WOOD BLOCK WOOD BLOCK WOOD BLOCK

TO ROUND WOOD POST TO RECTANGULAR WOOD POST TO STEEL POST

THRIE BEAM TRANSITION BLOCKOUT DETAILS

HIGH-SPEED TRANSITION

SHEET 2 OF 2
=t Design
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
THRIE-BEAM TRANSITION
TL-3 MASH COMPL IANT

GF (31)TR TL3-20

FILE: gf31+rt1320.dgn DN TXDOT [cke KM [ows KM [ckeCGL/AG
(©1x00T: NOVEMBER 2020 CONT |SECT JoB HIGHWAY
REVISIONS 6449 37 001 uUs 59, ETC.
DIST COUNTY SHEET NO.
HOU FORT BEND 39
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GF (31) - LOW SPEED TRANSITION GENERAL NOTES

CONCRETE BRIDGE RAIL OR ‘ 9 - 4 V," 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS
CONCRETE TRAFFIC BARRIER Py W-BEAM GUARD FENCE SHOWN IN THE PLANS. THE EXACT POSITION OF TRANSITIONS SHALL BE AS SHOWN IN THE PLANS
\ ’__u i . OR AS DIRECTED BY THE ENGINEER. REFER TO GF (31)STANDARD SHEET.
$ - ‘ﬂ 9 9 9 *? *% L 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
$ — — — L. - — AS MODIFIED IN THE PLANS.
\ | 3. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
PLAN VIEW "GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION OF
— THE TRANSITION.
7 37 Yy 6'-3" NON-SYMMETRICAL /END PAYMENT FOR LOW SPEED TRANSITION. ~ DIRECTION OF TRAFFIC ) © g 110N HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
(51 %" DIA. HEAVY HEX HEAD BOLTS RAIL SECTION TRANSITION TO W-BEAM BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
(ASTIII\/I A325 OR A449) . BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. (FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.
(10) 1 ¥" 0.D. WASHER UNDER EACH ‘ (SEE NOTE: 10) (SEE GF (31) STANDARD)
) ;EX IfIOALT :EE:\E’Y A:F_Dx Nh:JJ'FS 5. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
8 : t-gn  2°-6 4" 3 SPACES 3'-1 5" 6'-3" 3 -1,
(ASTM A194 OR A563) 28 /2 L 6. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
THRIE-BEAM CONNECTOR ] Vg A=y B——
TO CONCRETE RAIL e a— ~ N N 7. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
NOTE: < [ ]: H RIS 1 L RS GUIDANCE. (512) 416-2678
HEAVY HEX BOLT LENGTH WILL VARY g< T A teap toaed Ry
DEPENDING ON WIDTH CONCRETE RAIL, - _ - Sl == " = oL 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
LEAVE 1" OF BOLT LENGTH PAST THE }C 1 31 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.

%" HEX NUT. TRIM AS REQUIRED. / |
{

NOTE: /
CHAMFER REQUIRED ON CONCRETE
RAILS THAT EXTEND BEYOND THE
FACE OF GUARDRAIL TRANSITION.

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

(WOOD)
(STEEL)

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

P
P

[
[
[
[
[
[
[
L

0o THROUGHOUT THE TRANSITION.
ELEVATION VIEW
(12) %" X 1 '4" BUTTON HEAD (8) %" X 1 '/a" BUTTON HEAD
SPLICE BOLTS: (FBBO1) SPLICE BOLTS: (FBBO1)
- 1w
hz 6 ﬂ 31 — / 6’ -3" i[
o ° ¢ I 1,1 P I
0 = o T o T [ CF [ [e=)
200 |o 27 111 111 E:éZ%::::::::::::::::::1,,,///)/4444%4L
o = D D
) - PR T3 EE
- —/sor T — NON-SYMMETRICA
. - L
SIDE-VIEW . o c-peam 7P —Lap W-BEAM TO THRIE - BEAM
TERMINAL CONNECTOR 10GA. THRIE-BEAM RAIL DIRECTION TRANSISTION 10GA.
HORT SECTION 10GA. PART DESIGNATOR
PART DESTGNATOR S c G RWT020 OR RWTO%D

PART DESIGNATOR
RTMO1a
(2) 5" BUTTON HEAD POST BOLTS & NUTS: (FBB04)
(1) 5" FLAT WASHER: (FWC14a) UNDER EACH NUT

BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.

(1) %" BUTTON HEAD POST BOLT & NUT: (FBBO4) PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.
(1) 5" FLAT WASHER: (FWC140) UNDER EACH NUT INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.
PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
(6" x 8" x 22")
BLOCKOUT (6" x 8" x 14")
REQUIRED AT THIS BLOCKOUT
POST LOCATION \
VYR f—\
4 ‘ -~ NOTE: TOENAIL WITH ONE 16D GALV. NAIL
S I —_— S 2 TO PREVENT BLOCK ROTATION.
. o . ° LOW-SPEED TRANSITION
= R I = 9
- a %G Design
alo -~ a Division
Q |u alm 6'-0" 8 I Texas Department of Transportation Standard
e Q| g
O\
z< N 2 N\ a
sk o == o 2 METAL BEAM GUARD FENCE
0 | w5 Lo 2
N A e AR THRIE-BEAM TRANSITION
> w8 | | wla | | >
- o " " " -
= Eg L Eé [ ] ‘ ‘ N—6" X 8" X 68 TL 2 MASH COMPLIANT
w2 v E L \
| Lo
BN : = | | N
| Lo W6 X 8.5 or W6 x 9.0 -
y SO oy - GF (31)TR TL2-19
e
EE L [E— M‘é’; . N FILE: gf31+rt1219.dgn DN: TXDOT | ck: KM ‘DW:VP ‘CK:CGL/AG
8'@»‘7 v 014 (©T1xp0T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
. T A-A T - REVISIONS 6449 37| 001 | US 59, ETC.
G SECTION A-4 SECTION B-B WOOD BLOCK TO WOOD BLOCK TO ROUTED WOOD BLOCK 44 oo % ETC
<Z| NOTE: % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. ROUND WOOD POST RECTANGULAR WOOD POST TO I-BEAM STEEL POST HOU| _ FORT BEND 40




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

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."
- 00O
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.
3. BUTTON HEAD “"POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
) ‘I" D P THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
)] I 5 I - I - § AND NOT MORE THAN 1" BEYOND [T. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"
X 1-'4" WITH %" NUTS (ASTM A563).
4, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH I[TEM 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
T AND POST DETAILS). 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
CONNECTION AND POST DETAILS [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
- . PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
4 SPACES AT 1°- 6 %" 4 SPACES AT 37- 1 Yy - 31y o -3 TO DMS-7210. ONLY PRODUC L ISH C I 1AL BLOC
9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
1 %" TO § OF SPLICE
A<7
S _m_ >
: (
| RE
T
¢ I I I I I I Lo Lo Lo
BRIDGE RAIL | | | | | | | | | | | | | | | | | |
POST | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
NOTE: | | | | | | | | | | | | | | | | | |
POST CONNECTION MAY Lo Lo Lo Lo Lo Lo Lo Lo Lo
BE ON EITHER SIDE L L L L L L L L 2 SO
OF (T101) POST WEB
(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
1 1 1 1
j' { j‘ ‘ j‘ \ jv ‘
6" ‘ 6" ‘ 6" ‘ 6" ‘
1T A N N I N I
" (YA
28" 29" 30 30,2 - :
i - A - ) ” ) 24 1" el Do
e = = ®|C I Te Department of Transportation Standard
2% 2% 25 25 exas Depa P
a o a0 a|O a|o
2 e S 2 a - 2 a o 2 e clo T
uw O -~ | | w O - ! ! w QO - | | w | O 8 ; | | METAL BEAM GUARD FENCE
ik cle Lo "8 o Lo ik Bl o ® |2 a9 Lo
N 14 I N g8 bl N £ 8 C N ola I TRANSITION
= =z = = o = =z a = =z wlo
5 o o | I o o |
i 2 a b 7% 58 o 7T 58 Lo P 518 b (T101)
© [0 e 8 : : o | = g | | o | = g | | © |0 = : :
vz = << Lo YR
X} s = ! ! = = ‘ ‘ = | = | | =1 ‘ ‘ GF(3])T]O]-]9
v | o I N b -~ =3 I
= 213 < (™ L ALd I AL L FILE: gf31110119 DN:TXDOT [cks KM Jows VP Jek:COL/AG
8'@»‘7 | | L] L1 - (©T1xD0T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
- = REVISIONS 6449 37 | 001 us 59, ETC.
il
et A-A B-B c-C D-D DIST COUNTY SHEET NO.
== SECTION A-A SECTION B-B SECTION -L SECTION D-D HOU|  FORT BEND 4]
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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
gngJEu:-:crs 10 T6 BRIDGE RALL OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED [N ACCORDANCE
. D e — 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

( I‘ 9 9 9 9 . N 3'- 1 'Y" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO

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

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

Té BRIDGE RAIL X 1- 4" 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,
/ "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" 3. VZ“ 6’ -3" 6’ -3"
8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
o REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
1 %" TO ¢ OF SPLICE A — B—— C —— D —— FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
RAILL | M any M M TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
) C - -~ T R = — = T - )
3 il 3 e e B S E——— — = -+t~ ———————+t—— 7 9. REFER TO STANDARD GF (31) & APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
| - 3" e
¢ (. (. [ [
BRIDGE RAIL Lo Lo Lo Lo
POST Lo Lo o Lo
(. [ [ [
(. [ [ [
NOTE: Lo o o o
POST CONNECTION MAY D . . .
BE ON EITHER SIDE L L L L
OF (T6) POST WEB A B T T D=
ELEVATION VIEW (8) %" DIA. X 1 /4" 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)

I"j' Ijv I"w I"W

\ \ \ \ \
6" ‘ 6" ‘ 6" ‘ 6" ‘
1 |- N | - N N
28" 29" 30" 30 2"
22" 23" - 24" - 24 Yp"
-~ cl~
- P v |~ 0|~ ® ;
- S ,g Design
g o 'é o 8 § 8 § Divis%on
oo | | a|o \ 2la = 2l a ~ | | I Texas Department of Transportation Standard
oo Lo o a b o] - w8 % e Lo
w0 w Qo I o8 . |8 Sla
"Z' % c|~ ‘ ‘ "Z’ % o= | | _, v e I I .. - 28 ! ! METAL BEAM GUARD FENCE
5l g5 o . 2|8 L o @ 213 Lo ol 2| o
5l &0 | | 5l L S e | | RN 18 I I TRANSI T ION
P HE o o | |8 - © &8 Lo e 22 I
© | | o © |1 R
b|g o o 2 o |2 Lo Tl o (T6)
e | | P | |
. = = = | | ole
L e I K GF (31)T6-19
28 b L Lo
£ Lol L FILE: gf311619.dan DN:TXDOT [cks KM Jows VP Jek:COL/AG
au (©7xpoT: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
® &a
s SECTION A-A SECTION B-B SECTION C-C SECTION D-D REVISTONS 6449 37 | o001 us 59, ETC.
EL_IlJ DIST COUNTY SHEET NO.
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GENERAL NOTES
J Ezi %Eﬁ Tzﬁ %Eﬁ %Eﬁ %Eﬁ 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
PLAN VIEW \ WITH ITEM 445, "GALVANIZING."
(SINGLE) W-BEAM SHALL MATCH THE

2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
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'-1Y," C-C OR 6°-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO

9’ -4 /" RAIL ELEMENT 31 SGT OR 31" MBGF ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
——

GAUGE OF THE ADJACENT RUN OF 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
MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %" X 1- "a"

PAYMENT LIMITS

9" -4 Yp" 25'-0" RAIL (EA.) WITH %" NUTS (ASTM A563)
EXISTING RAIL . . 3°-1 " 6 -3" ‘ 6 -3" | 6 -3" | 3'-1 %" 4, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH ITEM 445,
HE [GHT 31 “GALVANIZING. * FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
[‘ A B— C—- | OF THE TRANSITION.
T J (HT S P, N 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
28" ( e — BN l"gﬂ) 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.
¢ 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.
Lo IS P L [ Lo Lo
0= [
Lo 1 Sla BEGIN Lo Lo 8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
T P | |
EXISTING SPLICE Lo Lo oo RAIL HEIGHT | | [ Lo [ FOR INSTALLATION GUIDANCE.
NEW HARDWARE Lo Lo E § Lo : : Lo Lo 9. POSTS SHALL NOT BE SET IN CONCRETE
[ | | - = | | | | [
Lo ol s s Lo bt D Lo 10.  UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
Lo A Lo b L L REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
44/// L (I N 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.
vy " AT FOR BOTH R AND RECTA AR POST SYSTEMS. 12. RAIL HEIGHT ADJUSTMENT [S ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT
WOOD" INDICATES DIMENSIONS FOR BO OUND AND RECTANGUL F WOOD POST SYSTEMS . TRANSITION TO 28" STEEL POST GUARDRAIL.
- - - - 1
pe
25 -0
- 28 - 29" - 30" - 3"
= [~ =~ =~ |~ 25
= (%20 v~ W~
[ R} o|lwn oV oV = = S =
a O a|o a|o a o - - o °
a a a a e S NSRS S S S »™»—_——sSSssswssssweeSSSSSSSShssssssssss—sasshee—sssesseeesee_._—_——suaviu
- T T - - - = Py = =
w(a wla - w o - | | w|a ~ o - o -
H8 = M8 gl 28 ge w8 /e
Vg 8l | v|E 28 b i Qg o ¢z 2|8 25 -0" (NOM.) W-BEAM RAIL ELEMENT
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oy ST e ol HARDWARE L IST - |-
L Ll L QTY DESCRIPTION g I
- - SECTION .l . oW
SECTION A-A SECTION B-B SECTION C-C e | | 9°-4VY2" W-BEAM RAIL ELEMENT 12GA. 9'-4 ', (NOM.) W-BEAM RAIL ELEMENT
1 25°-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
¢ TOENAIL BLOCK WITH 16D GALV. NAIL 6 7 Y>" DIA X 6’-0" DOMED ROUND WOOD POSTS (TYP)
P | AL 7O PREVENT Brock-ouT ROTATION\ L8 6" X 8" X 68" RECTANGULAR WOOD POSTS (TYP)
[ ST POST AND BLOCK-OUT 6
TYPES AVAILABLE 6 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
| 6 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
|
| FOR WOOD POST 6 %" X 18" GUARDRAIL BOLTS WITH NUTS (FBBO4)
ul ‘ y 6 | %" ROUND WASHERS (ASTM F436) (FWC16Q)
P~ e V N ® B
| ! & : 8 FOR STEEL POST 6 | %" X 10" GUARDRAIL BOLTS WITH NUTS (FBBO3) E" Dosign
1 Standard
\ ‘ 24 | %" X 1- Y/a" GUARDRAIL SPLICE BOLTS WITH DOUBLE A 7exas pepartment of Transportation
| | 6’ -0" RECESSED NUTS (ASTM A563) (FBBO1) METAL BEAM GUARD FENCE
\ [ DOMED ROUND WOOD
| W6 X 8.5 OR W6 X 9.0 | 6" X 8" X 68" POST (TYP)
| TYPICAL LENGTH 72" ‘ / / RA I L HE I GHT ADJUSTMENT
L1} L1}
| | NOTE: HARDWARE SHALL MEET THE (28 TO 3] )
| | IB7% :
| | DIA FOLLOWING REQUIREMENTS. TL = 3 MASH COMPL IANT
! |
‘ ‘ GUARDRAIL POST BOLTS (ASTM A307 GR.A) RAIL-ADJ(A)-19
e~ GUARDRAIL ROUND WASHERS (ASTM F436) FILE: railadjal9 DN TXDOT [cks KM [ows VP Jok:CGL/AG
_ GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) @©7x00T: NOVEMBER 2019 CONT | sECT JoB HIGHWAY
GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A) REVISIONS 6449 37| 001 |US 59, ETC.
ROUTED WOOD BLOCK-OUT WooD BLOCK TO WOoOD BLOCK-OUT TO GUARDRAIL SPLICE NUTS (ASTM A563) Srer CounTy SUEET o,
TO STEEL POST RECTANGULAR WOOD POST DOMED ROUND WOOD POST HOU FORT BEND 43




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977
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

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

=T = ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
PLAN VIEW THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND 5" ROUND WASHER
— (ASTM F436) AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS
(ASTM A307) ARE %" X 1- 4" WITH %" NUTS (ASTM A563).

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

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

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

6 -3 6 -3 6 -3 301 1/ 6 -3 6 -3" FOR INSTALLATION GUIDANCE.

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

REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
o A GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE
= — — CONSTRUCTION DIVISION, TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR
i = = = = == s ———— e — PRODUCERS OF MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY
28"\ °;§° — = — — = — — 3 FURNISH COMPOSITE MATERIAL BLOCKS.

ofa ][00
o

L 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 \
[
[
[

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

- - - __
=

——————

EXISTINGA///

POST

POST 1 POST 2 POST 3 POST 4 POST 5
A= B—— c— D—

ELEVATION VIEW POST AND BLOCK-OUT

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

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

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

FOR WOOD POST

5" X 18" GUARDRAIL BOLTS AND NUTS (FBBO04)
5% " ROUND WASHERS (ASTM F436) (FWC16qQ)
5%" X 10" GUARDRAIL BOLTS AND NUTS (FBBO3)

. . . ) %" X 1-'/a" GUARDRAIL SPLICE BOLTS WITH DOUBLE
" " ) '3 RECESSED NUTS (ASTM A563) (FBBO1)

5%" BUTTON HEAD POST
BOLT WITH NUT & WASHER
(SEE GENERAL NOTE 3) [FOR STEEL POSTI—

alulola oo uv

6" | 6" | 6" | 6" |

\ \ \ \ NOTE: HARDWARE SHALL MEET THE
28" 29" 30" 30 2" FOLLOWING REQUIREMENTS.
22" 23" 24" 24 V"

GUARDRAIL POST BOLTS (ASTM A307 GR.A) j Design

GUARDRAIL ROUND WASHERS (ASTM F436) Division
i Standard
GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) M 7exas Department of Transportation andar

|

| Gmom et sous wew ooy | METAL BEAM GUARD FENCE
| RAIL HEIGHT ADJUSTMENT
| (28" TO 31")
|

|

|

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

(STEEL POST)
(WOOD POST)

e'-0"

5 g
(STEEL POST)
(NOOD POST)

6’ -0"

g
(STEEL POST)
(WOOD POST)

6’ -0"

5 g
(STEEL POST)
(WOOD POST)

6’ -0"

5 g

TL-3 MASH COMPLIANT
RAIL-ADJ(B)-19

40 Yo"
36 "

43"

39"
42"
38"
"
37"

FILE: railadjbl9 DN TXDOT [cks KM [ows VP Jok:CGL/AG

I
I
I
I
I
I
I
I
I
I
[

@TxDoT: NOVEMBER 2019 CONT [SECT JoB HIGHWAY

SECTION A-A SECTION B-B SECTION C-C SECTION D-D e 6443 37| 001 |US 59, ETC.

DIST COUNTY SHEET NO.
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FILE: SFILES
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DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

~ n f
o X Check for horizontal Br iEdgde oRoiI GENERAL NOTES
A R Front Slope clearance protection
g?z\. Break _\ (See General Notes 4,5 & 6) / 1. For more detail: See GF(31), SGT( )31, GF(31)TR, and GF (31)TL2 standard sheets.
&E_H ) } // 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
N ] i B B 8 f f 8 88 A AAAAAA—— are as shown in the plans.
[} '] . . .
o 1 SGT (25:1 Straight Taper) | 25" MBGF | MBGF Transition 3. Use average daily traffic (ADT) for the current year to determine MBGF
] ] I length of need in accordance with the Roadway Design Manual unless otherwise
28 (See note 1) (See note 10) (See note 9) specified. Where significant traffic volume growth is anticipated on low
n volume (0-750 ADT) highways, use length determinations for the higher volume
MBGF length of need (L) cote rghways, 9 rnart ‘9
gory.
-
§ SGT plus 25° MBGF plus MBGF Transition is 4. MBGF may not be required_+o shield departure end of bridg? unless other
38 the minimum length of need (L) required. . obstacles within the horizontal cleorance |imits or opposing traffic indicate
8 - Besg-rlrnucofrureend a MBGF consideration.
MBGF length of need (L)
9 N 5. Downstream anchor terminals (DAT) are only for downstream end aonchorage use,
outside the horizontal clearance area of opposing traffic.
|-
g P+ 6. Direct connection of MBGF to concrete rails are only for downstream rail
. . . N . MBGF Transition . Y
° SCT (25:1 Straight Taper) ! MBGF_(6'- 3" Spacing) (See Note 10) N— connections outside the horizontal clearance area of opposing traffic.
3 | (See note 1) | | (See note 9) (This requires a minimum of three standard |ine posts plus the DAT terminal,
& See Detail A)
v T
_ [ ] T 0 8 8 B B g 8 B B B B B g B 8 g 8 8 8 88888 Ui——l
— 8 L L \\> 7. The crown shall be widened to accommodate MBGF. Typically the "front slope"
+lox N Front Slope break should be 2'- 0" from the back of the MBGF post. This applies to new
b AKEG P construction on new alignment or where existing roadway cross section is
Dl-= Break N s N .
bl o TWO LANE (RURAL) HIGHWAYS End of to be widened to increase roadway width. This does not apply to rehab-
o g;\, Note: Bridge Rail ili+o+io[1 work where ex_isﬂng roadway crown width is to be retained
b SGT rail taoper may be decreased or (See Typical Cross Section at MBGF).

eliminated. (See SGT standard sheets) . . . . P
8. For restrictive bridge widths: The MBGF should be properly transitioned

from the existing bridge rail to the odjoining MBGF (See MBGF Transition

_E”d of . +lox Standards). Metal beom guord fence at these bridge location(s) shall be
Bridge Rail Front Slope b flared at the rate of 25:1 or flatter, and be of the length necessary to
Break &5 locate the terminal end at the 2 ft."moximum" offset from the shoulder edge
\ \ S|=w in the approach direction.
\\ ] B B B i 9. T ition length and + i i d di the t ition t
1 ] . Transition length and post spacing wi vary depending on the transition type.
—fiapdfp 6 A B A8 8 R A B8 A A R A A A A R L ! r - Transition type will be shown elsewhere in the plans.
e 0]
MBGF Transition ~ 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) I I (See note 1) §
MBGF length of need (L) - ) MBGF Trans (Non-Sym) payment
NG |
g >
(Two or more lanes 2 Non-Symmetrical
Begin or end in each direction) 3 | Transition Rail |
structure bl 2 | ‘ 1
- N\ 2°-6'Ya", 2°- 8"
| \
1/
DAT v 4= = = o | [ 7'
. * Terminal ° 2= o" T i ' a {
5 -4, 3 See GF (31)DAT for minimum MBGF required. 3 P i
& (See note D) See GF (31) standard |
ce HIE
,—/l_,\s B B [—:3 Frog:egliope for post types.
71 Ny 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~ P S
Edge of shoulder Direction of Traffic
—~ or widened crown.
MG Note:
b Front Slope End of TYPICAL CROSS SECTION ba!Loll etements snall;
wl5. Brid Roi I be lapped in the direction
o|>w /_ Break riage Rai // AT MBGF of adjacent traffic.
1 == ] =
oL 1 i f B___ A 8 f 8 ! 8 8 8 8 8 8 8 8 8 8 2 R/ R B nnnnn\iﬁ——\ DETAIL A
-3 ' e, . S e . MBGF Transition —_—
-8‘;; SGT (25:1 Straight Taoper) ! MBGF (6 3" Spacing) (See Note 10) /, ! Showing Downstream Rail Attachment
] (See note 1) (See note 9)
oL
>0
MBGF length of need (L) ‘/,
> =t Design
%) - Begi d Division
3 ONE WAY TRAFFIC esg-l-lrpuco-rrureen I Texas Department of Transportation Standard
3 (Any number of Ianes)
o> - MBGF length of need (L) /,
oy BRIDGE END DETAILS
@ D . H fo 3w s MBGF Transition
LﬁJ -8% SGT (25: I(SSTrclihf I'I;Oper) | MBGF (6 3" Spacing) (See Note 10) l/’ | l/’ (METAL BEAM GUARD FENCE
= o ee note
= 53 | | [ sehore APPLICATIONS TO RIGID RAILS)
>

! | 3] g B B 8 L} 8 B g L} g 8 8 ¥ UBUBUB])—

Y — | B ] L

N BED-14
ONE WAY TRAFFIC \ ZEnd of

+|o%
@ hH vlo 0
EL_IIJ & Cz + bedl4.d : TxDOT : AM : BD/VP :COL
< — | O~ Front Slope Bridge Rail FILE: be .dgn DNz TX ‘CK. ‘DW. oKz
8'@»‘7 el>¢ Break ©TxD0OT: December 2011 CONT [SECT JoB HIGHWAY
o keviseo apriL 2ore IO 6449 37 001 us 59, ETC.
(] PEE (MEWO 0a14) DIST COUNTY SHEET NO.
3w HOU|  FORT BEND 45




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

Reinforced Concrete
Pavement Mow Strr'p\

ELEVATION

36"
usual

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

Approved Post

I (See Note 3)

2-Sack Grout

Reinforced Concrete

See CCCG * ot
Standard for P Pavement Mow Strip
Curb Types \\/ : SN ”A’i T Uual

| |

‘ 71 15"

| Min Usual

* Slope to Drain

CURB OPTION (1)

Shown at Curbed Location

/" ~Approved Post
I (See Note 3)
|
|
Edge of 3 2-Sack Grout
Pavement =~
g
sual

* Reinforced Concrete
Pavement Mow Strip

3|

I
Mi

4" usual

I
I
I
I
I
I
I
I
I
[

. 15"

n  Usual

* Slope to Drain

PLAN

1.
)
2.
3.
4.
TRAFFIC 5.
Approved Post 6.
(See note 3) \
I I
W-Beam \Edge of
Pavement
/" ~Approved Post
< | [{See Note 3)
I
< |
2-Sack Grout See CCCG
See CCCG Standard for
gta/;d?rd for Reinforced Concrete Curb Types
urb Types * Pavement Mow Strip

L ».: T "4 Usual

| (N a 15"

| Fmin Usual

GENERAL NOTES

* Slope to Drain

CURB OPTION (2)

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

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

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

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

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."

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.

)

Approved Post
(See Note 3)

2-Sack Grout

Reinforced Concrete

* Pavement Mow Strip
; ’ ; ] 4" Usual
| |
‘ 70 15"
Min Usual

I I
| * Slope to Drain

CURB OPTION (3)

Curb Shown on Top of Mow Strip

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

Reinforced Concrete
Pavement Mow Strip

15"

e
Min

IR = 3
9k

N
bl
W-Beam J \ Edge of

Houston District

MOW STRIP

IE" Texas Department of Transportation

_ Pavement MS
SECT]ON A'A MOW STRIP DETA]L FILE STDE5.DGN DN ‘ cK ‘ oW ‘ CK:
Typical Reinforced Concrete Pavement ©rxoor 2014 CONT | SECT } J08 } HIGHWAY
: ; n " n REVISIONS 6449 37 001 US 59, ETC.
gg/.v nf/tnr/(rguvnvvlt//:ea]vioér.]g or 18 0315 2014 specs DIST COUNTY SHEET NO.
HOU FORT BEND 46




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

NOTE: STEEL [-BEAM POST W6 X 8.5 (6'-0") PN:533G " X 10" HOR BOLT PNe
STANDARD WOOD BLOCKOUTS (6"X8"X14") PNi40T6B 2/': HGRONUTGPN'BCB)I:;4OGN 35006
L |

AT (POSTS 2 THRU 8)\
sy . :

T ‘ POST (8) POST(T) POST (6) POST (5) POST (4) POST (3)

‘ PLAN VIEW
‘<— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 '4") — BEGIN LENGTH OF NEEDJ ANCHOR RAIL TO - POST (21 DETAIL

GENERAL NOTES

FROM THE CENTERLINE OF POST(1) & POST(0Q) 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
L < - < - - . — i—‘ OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
| [

ANGLE STRUT Nz 15204A 16"
PN:ISZOZG P — : 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B

LINE AT THE BACK OF POST #2 THRU 88—L

‘ 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.
TRAFFIC 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
ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

50° -9 Y>" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)

o 3 -1 %" 6 -3" 6 -3"

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

BEGIN END PAYMENT FOR SGT
STANDARD

MBGF

|

‘ 6. A COMPOSITE MATERIAL BLOCKQUT THAT MEETS THE REQUIREMENTS OF DMS-7210,

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

o Pl
o o[l

/
£

lo[ o]0 [o]
o[ o]0 [o|

7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL
SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.

| SEE GN(3) 8. POSTS SHALL NOT BE SET [N CONCRETE.

& NOTE:[B]
9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
ANCHOR GRADE LINE OR WITH AN UPWARD TILT.
PADDLE
PN: 15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
SEE NOTE:C

I I
ih = = nL END OF
o

2¥2 ANCHOR RAIL 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
e ° - Pl |l = PN: 15215 BE CURVED.
| / POST 32° BE /\ L 250 P DO NOT BOLT) T N 12. A FLARE RATE OF UP TO 2531 MAY BE USED TO PREVENT THE TERMINAL HEAD

(“]‘}DD'-EQ sLot .c}”°l{/T +” OUTSIDE sLOTS CUTOUT/ |

MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW %" X 6°-9 %"
25'-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA) PN:15215G

L. [y - '

312t e 6 -3" 6 -3" 6 -3" 6'-3" 6 -3 =B .5 —A 5

g

]
6 P

&

0
0o oY
[

HE [GHT RAIL 25'-0" ANCHOR RAIL TO SEE rSEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN: 616 PN: 152156 POST (2) DETAIL NOTE: ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

. e HE‘[‘é'ﬁT . %"D[A_/§ § 3 NOTE2A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
(8) ZaGRx BIO-LT/S4 s s YIELDING @ " YIELDING s VARY FROM 3-¥" MIN. TO 4" MAX. ABOVE FINISHED GRADE.

PN: 33606 D s HOLES L 1 HOLES L NOTE1B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
éﬁN 3“3%0”“5 : o o o SEE s PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
a . o L s DETAIL LB 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) s GUARDRAIL PANEL 25'-0" PN:61G
6'-0" (SYTP) 4°-9 Yp" SYTP s ANCHOR RAIL 25°-0" PN: 152156
HARDNARE 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 —1B
5/ .
(1) %" HGR HEX NUT PN:3340G ANGLE STRUT

: [DO_NOT BOLT] (1) %" x 1 Y PN: 152026
S NOTE: [DO NOT BOLT| ANCHOR RAIL PANEL TO POST(2) X HD BoLT Va

/ALTERNATE BLOCKOUT ‘ PN 3391G

SEE GENERAL NOTE:®
N N N (2) %" WASHERS
| & x&" x4 . 43726/

(1) %"
a4 x 7Y x 14" BLOCKOUT NI %"
BLOCKOUT [~ — WOOD

HEX NUT

COMPOSITE HGR HEX NUT
PN: 40768 PN 33406 .
PN:67778 | / NOTE: @) %

RAIL
HEIGHT
8 %'x 1- Vau
GR BOLTS o POST 40"
PN: 33606 o DEPTH
%" HEX NUTS = (TYP 1-8)
PN: 3340G L

oy PART | QTY MAIN SYSTEM COMPONENTS
POST(O) 6202378 PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
PN: -1552/'651\ 15208A SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
152156 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
(1) %" x 1- 2" HEX ANCHOR PLATE WASHER 616 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25°- 0")
\EE‘:?g;;;gRﬁ ANCHOR KEEPER 3" THICK PNz 152066 15205A POST #0 - ANCHOR POST (Ie'"- 5 %)
= PLATE (24 GA) 1" ROUND WASHER 152036 POST =1 - (SYTP) (4'- 9 /p")
PN: 15207G F463 PN:4902G 150006 POST ®2 - (SYTP) (6'- 0")
533G POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")

y ALTERNATE 4076B BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
N B"OSCEKEWT 67778 BLOCKOUT - COMPOSITE (4" x 7 Yo" x 14™)

\ GENERAL NOTE:6| 15204A ANCHOR PADDLE
| 152076 ANCHOR KEEPER PLATE (24 GA)
152066 ANCHOR PLATE WASHER ( '/2" THICK )
152016 ANCHOR POST ANGLE (10" LONG)
152026 ANGLE STRUT

J\ NUT PN:3908G SHALL HARDWARE

(2) %" HEX NUT—| BE SECURELY TIGHTENED -
A563 GR. DH l AFTER FINAL ASSEMBLY, 4902G 1" ROUND WASHER F436
PN: 32456 BUT NOT DEFORMING THE 39086 1" HEAVY HEX NUT A563 GR.DH
¥a" x 2 '/," HEX BOLT A325

KEEPER PLATE. 37176
37016 Y~ ROUND WASHER F436
Hom 37046 Ya" HEAVY HEX NUT A563 GR.DH
33606 %" x 1 '/a" W-BEAM RAIL SPLICE BOLTS HGR

33406 %" W-BEAM RAIL SPLICE NUTS HGR

35006 %" x 10" HGR POST BOLT A307

33916 %" x | Ya" HEX HD BOLT A325

44896 %" x 9" HEX HD BOLT A325

43726 %" WASHER F436
1052856 % " x 2 /2" HEX HD BOLT GR-5
1052866 %" x 1 ;" HEX HD BOLT GR-5
1 %" POST 32406 %s " ROUND WASHER (WIDE)

DEPTH (4
32456 5% " HEX NUT A563 GR.DH
HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B

ROUND WASHERS
DO NOT BOLT DETAIL m PN: 32406
o AN T 0 6" X 8" X 14" SHONN AT POST (1)
— — — — — — g~ POST (2)
2 S a W-BEAM RAIL 6" X 8" X 14" BLOCKOUT WOOD NEAR GROUND @\
v 25’ -0 BLOCKOUT WOOD W-BEAM RAIL
\ %.. X 10" \ / 25 -0" \ DETA[L
HGR POST BOLT % x 10" %" x 10" SHOWN AT POST (1)
PN:35006 T (] lwer PosT BOLT | | N L,ﬁucn POST BOLT (2) %" ROUND WASHER
""" [ ene3s000 SR eNe3s006 (WIDE) PNz 32406
N%" HGR NUT N%" HGR NUT
POST 32" PN: 33406 POST 32" PNz 3340G ANCHOR PADDLE

" HEIGHT " RA HEIGHT " RA PN: 1 aA
r~ %DIAMETER YIELDING HOLES N lehT S N: 1520

LOCATED IN FLANGES I
‘ W-BEAM FLATTENED
(4 PLIES) \

POST 17"~ 5" |
(HOLES APROXIMATELY CENTERED N N HEIGHT | ANGLE STRUT
AT FINISHED GRADE) oo FINISHED b FINISHED PN: 152026
Do GRADE S GRADE bo|

(2 %" x 25" HEX _ -
HD BOLT GR-5  ~
PN: 1052856

%" HGR NUT
PN: 33406
N

—lNn|=|=|=|~|~]a|=|=|=|=]=|=]=

¢ intsseD §
GRADE

N
—|uwlo|=|n|s=|=|~|n|o|n|d N ==

3\ %" DIA.
YIELDING (2) %" x 2 '/2" HEX BOLT
HOLES (TYP) PN:3717G

4= 9 Yp"

40 i LINE POST 40 - PoST(@
oon 3, 4,05, R

6, T8 8 (4) ¥" FLAT WASHER
. Oy

(TYP) PN:37016

: (2) ¥" HEX NUT
(POST(D) (TYP) PN: 3704G

|

1

|

o |
C

1

|

(2) ANCHOR

ISOMETRIC VIEW SECT]ON VIEW B-B SECTION VIEW A-A ‘ pla A
POST(1 & 2) 6'-0" (W6 X B.5) 6'-0" (W6 X 8.5) as |§)NS=|52N()GILL‘5E
W6 X 8.5 I-BEAM POST SHOWING 1-BEAM POST PN: 533G (SYTP) 1-BEAM POST PN:15000G FRONT VIEW POST (1)
STANDARD WOOD BLOCKOUT NOTE: [DO NOT BOLT]| ANCHOR RAIL PANEL TO POST (2) 4-9 %" N6 X 8.5)

58528
® .
=t Design

Division
I Texas Department of Transportation Standard

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

NOTE: [NO BLOCKOUT | INSTALLED AT POST (1) DETAILE TRINITY HIGHWAY
5 -0" 50' APPROACH GRADING AT POST(0)

STANDARD wesey T 625 % N6 X 15 SOFTSTOP END TERMINAL

L : ‘T‘ | | | : ; | | * m i 1-BEAM POST PN: 15205A MASH - TL-3
T

8 8 -o" TRAFFIC FLOW
SGT(10S)31-16

T = / I APPROACH GRADING ' !
EDGE OF PAVEMENT 2 (1V:10H OR FLATTER)
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)  Ra1. OFFSET SEE PRODUCT ASSEMBLY MANUAL Fies sgt10s3116 one TX00T  Jecs kM JowvP  [ox MB/VP

-0"  MAX.
FOR ADDITIONAL GUIDANCE.
NOTE: ©TxDOT: JULY 2016 CONT [SECT JoB HIGHWAY

$DATES
SFILES

THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6449 37 001 us 59, ETC.

Sof+Stop END TERMINAL, IT IS NOT INTENDED TO
APPROACH GRADING AT GUARDRAIL END TREATMENTS REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. ist counTy SHEET NO.

DATE
FILE:
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(SEE GN NOTE 15) ITEM(6) NOTE: REFERENCE LINE USED TO INSTALL _ OTES
: OST 1] OFFSET DISTANCE MEASURED GENERAL NOTES
STANDARD 31" MBGF INNER o OE SR'-IR[ZER FIELD-SIDE RECESSED HEX NUTS FACING LINE POST(9) THRU POST(2) 7-%" FROM REFERENCE LINE
(ISS) PANEL FOR RAIL 3 TRAFF1C-SIDE SEE DETAIL (C) 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(RAIL 3) \ GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
POST 4 / POST 2
|

% %ﬁ (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800

B \ ol H\ I [ o [ FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
‘ PosST 9 PosT B ‘ PosT 7 POST 6 \ POST 5 ITEM INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
|
T

CABLE ASSEMBLY 3 ApPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER® ON THE
ITEM FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS. OBJECT

GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
CABLES INSTALL GUARD FENCE RECESSED

i

| (NO_BLOCKOUT]

! 1. ITEM (2 COMPOSITE BLOCKOUTS INSTALLED AT 1TEM(5) MBGF EX NUTS ON TRAFF10-SIDE N BLOLROUT 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
‘ LINE POST(9) THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 ~ ROADWAY MOW STRIP STANDARD.
\
\
\

RAIL 4 ! RAIL 3 RAIL 2 ! RAIL 1 !

NOTES: PLAN VIEW

2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). (TSS) PANEL FOR RAIL 2 / N Rad o 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE @ @ a TRAFFIC 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.

[TEM @3 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 Mséé ::)NES'IEXTLF:EA)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.

- RAIL TO POST 6—
| END PAYMENT (SGT) BY EACH s ~——BEGIN LENGTH OF NEED REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
INSTALLATION LENGTH 55'- '/5"

3 9. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
49 -8 Y - MANUAL FOR INSTALLATION GUIDANCE.

10. POSTS SHALL NOT BE SET IN CONCRETE.

37 Y, 5°-3 Y
11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
A —
L1l

RAIL
HEIGHT

|
SEETD —— g
L

3" H ITEM (3) RAIL 4 H H ITEM (3 RAIL 3 W DETAIL H ITEM (3 RAIL 2 H H ITEM (3 RAIL 1 H
L Ll ALl Ll L p=-1 |14, THE SYSTEM IS SHOWN WITH 12°-6" MBGF PANELS, 25'-0" MBGF PANELS

s s L s s L ARE ALSO ALLOWED.
\FINISHED . . s . L CABLES/ s \FINISHED

o o U ITEM 1
GRADE o o u o o b GRADE s L CABL? 1 15. A MINIMUM OF 12°-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
s s o o o o o © ASSEMBLY OF THE MAX-TENSION SYSTEM.

HEAD DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.

__ HEIGHT | 12, MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
DETAIL OF GUARDRAIL.

RAIL
HEIGHT

6 -3" 6" -3" 6 -3" 6 - Ya 6 -3" 6 -3" 6 -3"

ARROWS

32-1/4" | 13. IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
WITH TEXAS MUTCD.

ITEM Il eg-t/p"
GROUNDS TRUT || 8

POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 | ITEM#| PART NWBER DESCRIPTION oty
| ITEM I BSI-1610060-00 | SOIL ANCHOR - GALVANIZED
‘ (8 X-LITE LINE POST - [TEM (1) w LBead I BSI-1610061-00 | GROUND STRUT - GALVANIZED
BSI-1610062-00 | MAX-TENSION IMPACT HEAD
BS1-1610063-00 | W6x9 1-BEAM POST 6FT. -GALVANIZED
BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER
BS1-1610065-00 | ISS PANEL - INNER SIDE SLIDER
BSI-1610066-00 | TOOTH - GEOMET
BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER
BO61058 CABLE FRICTION PLATE - HEAD UNIT
BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION
BSI-1012078-00 | X-LITE LINE POST-GALVANIZED
B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110
BS1-4004386 | 12 -6" W-BEAM GUARD FENCE PANELS 12GA.
BSI-1102027-00 | X-LITE SQUARE WASHER
BS1-2001886 | %" X 7" THREAD BOLT HH (GR.5)GEOMET
BSI-2001885 | %" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET
4001115 %" X 1 '/a" GUARD FENCE BOLTS (GR.2)MGAL
2001840 %" X 10" GUARD FENCE BOLTS MGAL
2001636 5" WASHER F436 STRUCTURAL MGAL
4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL
BSI-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET
BS[-1701063-00 | DELINEATION MOUNTING (BRACKET)
BSI-2001887 Ya" X Ya" SCREW SD HH 410SS
4002051 GUARDRAIL WASHER RECT AASHTO FWRO3
SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING

NO BLOCKOUT v_1L
TSS PANEL RSS PLATE ELEVATION VIEW AT (POST 1) soIL

GALVANIZED _ GALVANIZED ANCHOR POST

ITEM()

LTEM(®) ITEM(D)

® NN D WN -

INSTALL THE TSS AND RSS A—
WITH THE ARROWS POINTING CABLE \
TOWARDS THE MAX-HEAD FRICTION PLATE

HEAD TOP OF POST HEAD UNIT

HEIGHT [TEM

0

NOTE:
INSTALL %" RECESSED HEX
q) NUTS ON TRAFFIC SIDE.

ITEM .

o

TSS PANEL AND RSS PLATE
DETAIL ¢D)

N

w

32-Y4" 3-%"

FN

ITEBMX@

w

al=|=|dlw|le|Nn|=|==]=|=|=| ===

o

—~
'
@

\FINISHED ITEGMX@

| : GRADE 3 SCREWS
: EACH SIDE
# 40-Yg"
|
|
|

[¥-)
N (oo

7 %"

n
o
w
0

NOTE:
USE THE MASH APPROVED

N

N
N

N
w

(YA
X-TENSION CABLE ASSEMBLY. 2% UPPER CABLE 68-Yg" : e
(BACK SIDE) [TEM
ANCHOR POST
[ S— ] T— SHIBOED FLAT
ITEM

DEPTH
T (v x|
| LINE POSTS % ITEM )
ITEM(D/‘ | 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD X% 4002337 B W-BEAM TIMBER-BLOCKOUT, PDBO1B
LOWER CABLE ANCHOR U (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAIL1) BS[-4004431 25" W-BEAM GUARDRAIL PANEL, 8-SPACE, 12GA.
(TRAFFIC SIDE) L TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN DETAIL (A) MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS
¢ AS LINE POSTS.) DETAIL (A)
DETAIL (B) . ACCORDANCE WITH TEXAS MUTCD.

N
IS

N
u

N
o

N
-

—~ [ Nj@|=|=|a|=—

N
@

SOIL ANCHOR, POST 1 -
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR j Design

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

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

STANDARD APPROX 50_10“1 ‘ ‘ MAX'TENS[ON END TERM[NAL
~ T WBGF | MASH - TL-3

e TRAFFIC FLOW

2. 0" MAX. APPROACH GRADING ? SGT (11 S) 3] -1 8

T EDGE OF PAVEMENTJ
(1V:10H OR FLATTER)

NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)7 RAIL OFFSET
SEE PRODUCT ASSEMBLY MANUAL e e e [aw [ o

$DATES
SFILES

NOTE: © TxDOT: FEBRUARY 2018 CONT |SECT JOoB HIGHWAY

THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6449 37 001 us 59, ETC.
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT APPROACH GRADING AT GUARDRAIL END TREATMENTS MAX-TENSION END TERMINAL, [T 1S NOT INTENDED TO

USED FOR ALL TANGENT TYPE END TREATMENTS. REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. pIsT COUNTY SHEET NO.

DATE
FILE:

HOU FORT BEND 48




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

GENERAL NOTES

FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435. 3616 OLD HOWARD COUNTY AIRPORT,
BIG SPRING, TX 79720

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).

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
. 6 -3" ; 6 -3" , 6 -3" | 6 -3" ) 6 -3" ) 6 -3 TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
T - T - T - T - T - r-3"

ﬁ FT‘" % % ﬁ ‘ ) 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT’'S LATEST ROADWAY MOW
I I I I I

50" -0" 1

| 46" -10 3

STANDARD |
31" MBGF

STRIP STANDARD.
CR ER o=l N 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN_ACCORDANCE WITH ITEM 445,

L |
\@ \@ “GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

‘ W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECJNEACCTTI(;*NEAD/ @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
‘ RAIL SECTION RAIL SECTION PLAN VIEW RAIL SElsTION END SECTION
by —_— h

127 - I 9’ -2 12° -6" DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKQUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
12' -6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKQUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

8. IF SOLID ROCK 1S ENCOUNTERED I[N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.

‘ % NOTES:

i 1. ITEM(M)COMPOSITE BLOCKOUTS INSTALLED

‘ AT LINE POST(8) THRU LINE POST(3). TRAFFIC FLOW
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.
11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.

12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
OBJECT ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
MARKER 7 INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

13,

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

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

BEGIN LENGTH OF NEED

H,m(8),n(8),0(8)

——END PAYMENT FOR MSKT INSTALLATION

By

| : : : \FIQ‘RIASDHEED | : | : | : \“GNRIASDHEED | : | : ITEM | QTY MAIN SYSTEM COMPONENTS N
N 3-an B N N ¥ h SEE POST 1 A 1 | MSKT IMPACT HEAD MS3000
N N B B B B B DEPTH || DEPTH | |\ CONNECTION B 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
B g B B X X B e 0" & -0" L C 1 | POST 1 - TOP (6" X 6" X Ya" TUBE) MTPHP1A
I N | POST D 1 | POST 1 - BOTTOM (6° W6X15) MTPHP1B
( -8) SOIL PLATE ON E 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH
ELEVATION VIEW I | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6' W6X3)  |HP2B
H | ‘\@ G | 1 | BEARING PLATE E750
E L B LI H 1 CABLE ANCHOR BOX S760
POST 2 POST 1 J 1 | BCT CABLE ANCHOR ASSEMBLY E770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K 1 | GROUND STRUT M5785
L | & | Wex9 OR W6x8.5 STEEL POST P621
SEE NOTES: % — M 6 | COMPOSITE BLOCKOUTS CBSP-14
N 1 | W-BEAM MGS RAIL SECTION (9'-4 5")  |G12025
E \ 0 2 | W-BEAM MGS RAIL SECTION (12’ -6") G1203A
N BT P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
Yo" X 1 Yo" A325 BOLT 7 ﬁ(@) ALTERNATIVE TTEMS NOT SHONN. X % Q@ | 1 | W-BEAM MGS RAIL SECTION (25 -0") 61209
WITH CAPTIVE WASHER -4 * :Em ::; :;'zﬁgg&ﬂtgzzgu;mﬂ SMALL HARDWARE
ks a 2 5% " x 1" HEX BOLT (GRD 5) B5160104A
b | 4 | %" WASHER WO516
Yo" STRUCTURAL NUT 31" C | 2 | %" HEX NUT NO516
®\ WITH STRUCTURAL WASHER d |25 | %" Dio. x 1 Ys" SPLICE BOLT (POST 2) B580122
e 2 | %" Dia. x 9" HEX BOLT (GRD Ad449) B580904A
f 3 %" WASHER w050
¢} 33 %" Dio. H.G.R NUT NO50
(o) i I h 1 | %" Dio. x 8 Y;" HEX BOLT (GRD A449) B340854A
[ | - “ .
V2" STRUCTURAL NUT ‘ ‘ \FINISHED J 1 ¥a" Dia. HEX NUT NO30
Yo" X 1 V4" A325 BOLT WITE STRUCTURAL WASHER GRADE k | 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER ] 2 1 ANCHOR CABLE WASHER W100
POST 2 IMPACT HEAD POST 1 m | 8 | Y2 x 1 Yo" A325 BOLT WITH CAPTIVE WASHER | SB12A
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL -
SECTION B-B _— _— n 8 /2" STRUCTURAL NUTS NO12A
ANCHOR BRACKET ° 8 | 1Y 0.D. x %" 1.D. STRUCTURAL WASHERS | WO12A
- P 1 | BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.G.R. BOLT 8581002
r 1 | OBJECT MARKER 18" X 18" E3151
=t Design
5 0" 50’ APPROACH GRADING i Division
APPROX 5'-10" I Texas Department of Transportation Standard

STANDARD 1

~ MBGF | 7 ¢
o i g : i i W W SINGLE GUARDRAIL TERMINAL

2 -0"  MAX. APPROACH GRADING f 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. T ] ) ] ]
0o SGT(129)3 8
:_I FILE: sgt12s3118.dgn DN: TxDOT |CKzKM ‘DW:VP ‘CK:CL
ou APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT |SECT JoB HIGHWAY
@ e NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6449 37 001 US 59, ETC.
W USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, [T IS NOT INTENDED TO REPLACE DIST COUNTY SHEET NO
I<—t_l THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. -
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o 0" GENERAL NOTES
END OF % NOTE: GUARDRAIL PANELS 2 & 3 (ITEM C) MAY BE SUBSTITUTED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR g?E(T:E:hFAICcéﬁﬁ%wTéchR%ﬁﬁﬁg%w INSTALLATION AND TECHNICAL GUIDANCE OF
LENGTH OF NEED WITH ONE 25°-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) T 2 M 1SN T AS Tk SREC INDUSTRY, INC, 8T
PANEL 1 25°-0" PANEL 4 ,
MODIF 1ED PANEL 2 PANEL 3 MODIF IED 2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER’S;
97 -4 1y 12" " 12° g 126 SGET END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL.
Cw . ‘ - e ‘ . e ‘ - - 3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
31, 371 6'-3 6'-3 -3 6'-3 6'-3 6'-3 TO THE FACE PLATE OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS.
‘ ‘ POST 2 POST 1 THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
Ea % /—.GR PANEL a % /—©GR PANEL E /—©GR PANEL ﬁFIE'—Bg;?E;ACE T ;" L 4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
+ - -
. : . . . e e
: ‘ P : T : /W 5. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
e = ko Lo 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 (BGR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
SUBSTITUTED WITH (ITEM G) WOOD BLOCKOUTS. ,
NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN A RETE.
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 POSTS SHALL NOT BE SET IN CONCRETE
N TRAFFIC-SIDE VIEW DO NOT BOLT| 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
BEGIN STANDARD 31 MBGF POST OFFSET DISTANCE MODIFIED THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
TRAFFIC FLOW PORT 3 T3 PO3T 72 &+ [CRABBER| | (RANEL o' o MARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: HARDWARE ITEM 445, "GALVANIZING*. FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
(g’)“;,'} ..SP)'(‘I,CE./".'.A%%W%%E_TS LAP GUARDRAgLnglﬁgCESFIN GRABBER TEETH LOCKED ONTO FRONT 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
YIELDING POST HARDWARE 8 4 DIRECTION O IC FLOW OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
5/ u " WITH 5" GR HEX NUTS WOOD WATERTAL BRODUCER LTST IMPL) "POR CERTIPTED PRODUCERS.
(1) 3%"x 10" GR BOLT NO BOLTS IN BREAKAWAY
WITH %" GR HEX NUT c. f REAR TWO HOLES 11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.
, @),
IMF’ACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
| b, £ - - » HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
— — R _,_ .% ﬁﬂﬁﬁﬁ = 1 ©RFID ITEM|QTY MAIN SYSTEM COMPONENTS 1TEM %
= ::: = ::: = — e — =i A 1 | SGET IMPACT HEAD SIHIA
H YIELDING@ﬂ PoarT H RALL H H H H S @ T B | | | MODIFIED GUARDRAIL PANEL 12'-6" _ 12GA | 126SPZGP
. . N A GP94
FOST 1 WERRN L@s X 3" GR5 LAG SCREWS B2 | 1 | MODIFIED GUARDRAIL PANEL 9 -4 2" 126G
R N . HE LGHT s .. . = % C | 2 | STANDARD GUARDRAIL PANEL 12'-6" 12GA GP126
e : : T e ! s o T T e cam ey sss o b
| 2 I " I I I H I | 7 YIEL - x8. YPGMOD
| YIELDING | o | X | ORADE X N BN T ALTERNATIVE LITEMS F | 6 | COMPOSITE BLOCKOUT 6" X 8" X 14 cBO8
N | DEPTH N % N % N N ‘ NOTE: %% G | 6 | WOOD BLOCKOUT 6" X 8 X 14 WB08
(TYP 8-2) I | SEE PLAN VIEW H 1 | STRUT 3" X 3" X 80" x /4" A36 ANGLE STR80
. H . . . : ‘ . X | : I | 1 | FOUNDATION TUBE 6" X 8" X 72" x %" FNDT6
X ) 5 . 5 J a T | J | 1 | WOOD BREAKAWAY POST 5 5" x 7 5" x 50" WBRK50
POST POS‘T 8 POST 7 POST 6 POST 5 POST 4 POST 3 POS‘T 2 | : K 1 WOOD STRIKE BLOCK WSBLK14
L 1 | STRIKE PLATE /4" A36 BENT PLATE SPLT8
NOTE: ELEVATION VIEW STRUT POST !
ITEM(E) (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL N M_| 1 | REINFORCEMENT PLATE 12 GA. GRSS — REPLTT7
POST WITH FOUR 5" 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 5%" X %" A36 BPLT8
TRAFFIC SIDE VIEW P 1 | PIPE SLEEVE 4 4" X 2 %" 0.D. (2 Yg" 1.D.) | PSLV4
57 y Q 1 | BCT CABLE %" X 81" LENGTH CBL81
b" X T 5" X 50" SMALL HARDWARE
FOSITE BLOCK ¢ LTH YEILDING HOLE: 100D STRIKE BLocK ¥ VWo0D BREAKAWAY POST a 1 [5%" X 12" GUARDRAIL BOLT 307A HDG 12GRBLT
COMPOSITE BLOCKOUT  WITH YEILDING HOLES " STRIKE PLATE NO BOLTS IN
17 © GUARDRAIL REAR THO HOLES MgRIIEIE]D REINEORCEMENT! ™5 |7 %" x 10" GUARDRAIL BOLT 307A HDG 10GRBLT
ITEM ITEM
/T@REFLECTIVE SHEETING SGET — C [33 |%" X 1 4" GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY 1 d 3 [5%" FLAT WASHER F436 A325 HDG 58FW436
" | PACT HEA - GUARDRAIL A
24 | SEE (GENERAL NOTE 3) IMPACT HEAD N CeRRBeER | e 1 %" LOCK WASHER HDG 58LW
5/3" X 10" GR BOLT BEARING © < @BCT CABLE f |39 [%" GUARDRAIL HEX NUT HDG 58HN563
[ LA (1) %" GR NUT | PLATE @ g | 2 |[o" X 2" STRUT BOLT A325 HDG 2BLT
S BEﬁﬂEG ol (HSTRUT i .PIF’E SLEEV% l h 6 |'>" X 1 Yo" PLATE BOLT A325 HDG 125BLT
RAIL (2) Yy 7 21 u N e . i |16 |/p" FLAT WASHER F436 A325 HDG 12FWF436
HEIGHT YEILDING: HOLE | : MAX TMUM | STRUT () ‘ (6n) ./2.. X1 Ya" BOLTS i | 8 |»" LOCK WASHER HDG 12LW
72" ya L 5/-- % 10" GR BOLT TUBE HEIGHT [ 3" x 3" x 80" | (121 V2" FLAT WASHER k | 8 |/>" HEX NUT A563 HDG 12HN563
LERGTH \ @ %" FLAT WASHER ABOVE GROUND I Va" THICKNESS | :YEILDING (6J) /2" LOCK WASHER | | 4 [%" X 3" HEX LAG SCREW GR5 HDG 38LS
I FIGNRIASDHEED (1) %" LOCK WASHER he 0L | posT (6k) 5" HEX NUT m | 4 [%" FLAT WASHER F436 A325 HDG 38FW844
40 L (1) %" GR NUT roee 1 1% R n | 2 |1" FLAT WASHER F436 A325 HDG 1FWF436
DEOPSTH [ (. LENGTH | | EMBED L NOTE: TWO FLAT WASHERS ° 2 [1" HEX NUT A563DH HDG 1HN563
- 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 %" X 4" SCH-40 PVC PIPE PSPCRA
= o gl x 8" X 12" ! r | 1 | RFID CHIP RATED MIL-STD-810F RF 1D810F
o Yo' THICKNESS I s 1 | IMPACT HEAD REFLECTIVE SHEETING RS30M
I a Ly SIDE VIEW
SIDE VIEW POST 1 POST 1 RE INFORCEMENT PLATE * Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER Division
I Texas Department of Transportation Standard
SPECIAL NOTE: APPROX 5’ -10° 5"°" 0’ APPROACH GRADING SPIG INDUSTRY, LLC
SGET MAXIMUM (OFFSET), HORIZONTAL FLARE |
STANDARD ,
~—’7MBGF OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
’ N SGET - TL-3 - MASH
> o
) / T SGT(15)3]_20
o EDGE OF PAVEMENT -0" MA APPROACH GRADING
:::! MAX. (1V:10H OR FLATTER) FILE: sgtT153120. dgn DN:TxDOT ‘CK:KM ‘Dw:VP ‘CK:VP
Su NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET 1S USED. (OFFSET "OPTION" SHOWN) R“'— OFFSET NOTE: © TX00T: APRIL 2020 cont Jsze] oo HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF REVISIONS 6449 37 001 US 59, ETC.
o THE SGET TERMINAL SYSTEM AND IS NOT INTENDED - S f—
ma APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER'S ASSEMBLY MANUAL. HoU FORT BEND 50 :
o
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GENERAL NOTES
TRAFFIC FLOW INSTALL NEW wthLnmAaL N Eo
OBJECT MARKER '+ FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
- T T T T T T T T T T T T T T T T T T - LTEM 0 OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.
‘ 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 POST 8) ‘ 12°-6" | 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO; MSKT END TERMINAL,
\ W-BEAM GUARDRAIL PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).
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.
% | % % % % % % v 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
L I - I I I I I ins NiAE . | ROADWAY MOW STRIP STANDARD.
] | o 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
| PLAN VIEW / ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
| o EXISTING LENGTH OF NEED | ¥ ITEM(D) 6. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
NOTE: (2) 12°-6" MBGF PANELS SHOWN. : INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
‘ (1) 25°-0" MBGF PANEL IS ALLOWABLE. | MSKT I[MPACT 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 RETROFITTING. THIS INSPECTION INCLUDES COMPLETING THE MSKT RETROFIT INSPECTéON
EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT : CHECKLIST FOR THE EXISTING SKT 31" STEEL POST NCHRP 350 SYSTEM. ALL EXISTING,
: ’ UPPER 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.
‘ POST 8 POST 7 POST 6 POST 5 posT 4 RAlL post| 3 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
} m T= } =] = = i al = i — = T = I T » ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR
L = - it o = - — - i s 4 g 28 ’: SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
L ‘ N N ] ] N 3 ‘ \ 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO PREVENT
| POST | DAMAGE TO THE WELDED PLATES.
DEPTH u
| | R | ! - ! ‘ ! ‘ \ITEM@ 1\ ITEM(2)
! ! GRADE | ! GRADE I 20" | N ' NEW GROUND i INSTALL NEW TOP POST
! | ! ! ! ! ! /| I STRUT L] (6" X 6" X Yg")
! ! ! | | ! ! DEPL".[\ | EéI;ZPBI;H | STEEL TUBE (MTPHP1A)
L ‘ L L L L L 6 H I
: ELEVATION VIEW ‘ I N ITEMS 6,7,8
L B I ‘ HARDWARE FOR
I | I GROUND STRUT
| 1
POST POST ITEM(3) INSTALL NEW
ITEM 2 ! BOTTOM POST
REMOVE SHORT POST (MTPHP1B) 6 -0"
INSTALL NEW 3°-5 7" Wex9 (W6X15) 1-BEAM
REUSE EXISTING NOTE: REUSE ALL EXISTING IMPACT HEAD BOTTOM POST [-BEAM POST
CABLE ANCHOR BOX CONNECTION HARDWARE. (HPZ2B) 6° -0
CABLE ANCHOR ASSEMBLY (W6X9) I-BEAM
AND ALL SMALL HARDWARE % REPLACE OLD IMPACT HEAD 1TEMS |QTY MAIN SYSTEM COMPONENTS PART NUMBERS
WIIT;'ESEGW)(“:ASSKJOOION)'PACT HEAD *% [ 1 MSKT IMPACT HEAD MS3000
ITEM 2 1 POST 1| - TOP (6" X 6" X " TUBE) MTPHP1A
INSTALL NEW 3 1 POST 1| - BOTTOM (6’ W6X15) MTPHP1B
1 - ‘ HP
REUSE TOP POST — . OBJECT MARKER 4 POST 2 - ASSEMBLY BOTTOM (6’ W6X9) 2B
(UHP2A) [ \ 7 T (E3151) 5 1 GROUND STRUT MS785
b N\ . 6 1 5%" X 9" HEX BOLT (GRD A449) B580904A
| o= = (D) A =l
/J N N N 4 7 2 5% " WASHERS W050
REUSE EXISTING 8 1 %" H.G.R NUT NO50
AN 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=lE / e 06 056 M Ve
AEN 1mem(s) / B STEEL TUBE
REL;,SE I;:(xilssl}lyt‘: | INSTALL REW | 1TEM(9) REUSE EXISTING CABLE ANCHOR —— COMPONENTS REQUIRED TO RETROFIT: EXISTING 31 STEEL POST (NCHRP 350 SKT)
BOLT AND %..ZNUT : : GROUND STRUT | : INSTALL NEW ASSEMBLY & ALL SMALL HARDWARE GUARDRAIL TERMINAL WITH THE NEW 31~ (MASH COMPLIANT MSKT [MPACT HEAD).
Cl MSTBSY ors 6, 7. 8 :‘ ‘ CAB("CET_TIIOEO'SSTT)EE" > ITEM(®) % IF THE EXISTING NCHRP 350 (31" STEEL POST SKT) ALREADY HAS THE MSKT IMPACT
L . . INSTALL NEW HEAD THERE 1S NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
INSTALL NEW Lf CABLE TIE-STEEL AS IT 1S NOT DAMAGED.
I GROUND STRUT | I (CT-100ST)
(I HARDWARE -
L N ITEM(5) INSTALL NEW AN
GROUND STRUT N ]
; D
REMOVE SHORT POST/ . | (M5785) REUSE EXISTING Divicion
pe-7i o . BEARING PLATE l Texas Department of Transportation Standard
ey poar’ h EM o ITEM(3) NEW HARDWARE FOR
[-BEAM POST INSTALL NEW POST
: : (HP2B) 6'-0" : : INSTALL NEW NEW GC;OUND ;TRUT RETROFIT STANDARD
W6X9 [-BEAM POST BOTTOM POST [TEM (1) %" BOLT REUSE EXISTING HARDWARE "
. . MR LB) ITEM(7) (2) %" WASHERS POST 1 (1) %" X 9" HEX BOLT SKT 31" STEEL POST SYSTEM
U’ - 1-BEAM POST [TEM(8) (1) %" NUT CONNECTION DETAIL B (1) %" H.G.R NUT TO MASH MSKT
POST 2 POST 1 (1) %" H.G.R WASHER
- CONNECTION DETAIL A SGT(13S)31-18
£ [MPACT HEAD (POST 1 & POST 2) FILE: sgtl13s3118.dgn DN: TxDOT_[CK:KkM  [DW:VP [eict
8‘; @TXDOT: APRIL 2018 CONT |SECT JOB HIGHWAY
. NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6449 37| 001 |US 59, ETC.
i SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, DIsT COUNTY SHEET NO.
== IT 1S NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. wou| FORT BEND 51
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GENERAL NOTES

TRAFF1C FLOW oéﬁﬂ#LbAgE‘gR 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
-—— = - = = = = = = — = — = == === == = — OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.
‘ 1TEM 3616 OLD HOWARD COUNTY AIRPORT, BIG SPRING, TX 79720
‘ EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT REUSE EXISTING END PANEL 5. FOR INSTALLATION. REPALR AND MAINTENANCE REFER T0: MSKT END TERMINAL
. . _ " | . 1) ; 9
LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) | W—BEA;/IZGUERDRAIL R Rt H e R A o L
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 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 s ] ROADWAY MOW STRIP STANDARD.
Ir - i i R i Ir Ca— i o 1=l ‘ 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 ‘ *ITEM@ 6. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
| NOTE: (2) 12'-6" MBGF PANELS SHOWN. CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
‘ INSTALL NEW MASH FOR INSTALLATION GUIDANCE
‘ (1) 25'-0" MBGF PANEL [S ALLOWABLE. ‘ MSKT IMPACT HEAD .
‘ i 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
| on AL NEW REMOVE EXISTING RETROF [TTING. THIS INSPECTION INCLUDES COMPLETING THE MSKT RETROFIT INSPECTION
WOOD POST FROM CHECKLIST FOR THE EXISTING SKT 31" WOOD POST NCHRP 350 SYSTEM. ALL EXISTING,
! EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPL [ANT ‘ ITEM FOUNDATION TUBES AND REUSABLE PARTS MUST BE FREE-OF ANY DaMAGE FOR A MASH COMPLIANT RETROFIT
LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) |
‘ | SEE: CONNECTION 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM
‘ POST 8 POST 7 POST 6 POST 5 post 4 FALL POST|3 DETAIL B
L et — — e — — . — A g ‘ L L 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
H B H = 2 H . — = ! e B 2 g ’: FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
] Y ] ] E= ] ] B ] = B i~ 59 ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
POST \ 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO
|| || || || DEPTH | | || - PREVENT DAMAGE TO THE WELDED PLATES.
|
a \ a R a a \FINISHED‘ ! ‘ P! P! N LITEM@) ITEM
B ‘ ‘ GRADE | | ‘ GRADE | | a0 L | || _NEW GROUND on post TEMS| OTY MAIN SYSTEM COMPONENTS PART NUMBERS
| | L L L L = = [ ] STRUT (MST785) Ll Jop POST - 1TEMS
H H H H H H H PoST | | POST | (6" X 6" X /") 1 1 MSKT IMPACT HEAD MS3000
‘ = STEEL TUBE (MTPHP1A) . " CRT YA
S g g g i ) e SR R e
ELEVATION VIEW 670" i 670" ITEMS (10,11,12) 1 -
‘ O HARDWARE FOR 4 POST 2 - ASSEMBLY TOP UHP2A
o — CRT WOOD POST 3 THRU 8 — - — « — « — o _J N GROUND STRUT 5 1 POST 2 - ASSEMBLY BOTTOM (6° W6X9) HP2B
N - 6 1 GROUND STRUT MS785
— -— 7 2 5% " X 1" HEX BOLT (GRD 5) B516014A
ITEM@/’%ST POST INISE\“:L@MW 8 | 4 %6 " WASHERS WO516
REUSE EXISTING INSTALL NEW R T BOTTOM POST 9 |2 5% " HEX NUT NO516
CABLE ANCHOR BOX BOTTOM POST Fouﬁgg\ﬁoa EEEES 6 0" (WEX15) 10 | 2 5% " X 9" HEX BOLT (GRD A449) B580904A
CABLE ANCHOR ASSEMBLY (HP2B) 6’ -0" o posTe s [-BEAM (MTPHP1B) 11 |3 %" WASHERS W050
AND ALL SMALL HARDWARE (W6X9) 1-BEAM POST 12 |3 %" H.G.R NUT NO50
% % NOTE: EXTRA SOIL COMPACTION WILL BE NEEDED 13 |1 %" X 1 'Ya" SPLICE BOLT B580122
¥ REPLACE OLD IMPACT HEAD AROUND NEW (POSTS 1 & 2) DUE TO THE REMOVAL 14 1 ¥a" X 8 Y2" HEX BOLT (GRD 5) B340854A
INSTALL NEW ITEM (13) & (12) WITH NEW MSKT IMPACT HEAD OF THE STEEL FOUNDATION TUBES. 15 |1 ¥a" HEX NUT NO30
INSTALL NEW HARDWARE FOR 1 - .
(1) %" X 1 Y4 SPLICE ITEM(1) (M53000) OUNTING IMPACT HEAD TO (POST 1) 16 CABLE TIE-STEEL €T-1005T
BOLT (B560122) TOP OF MBGF RAIL ¥ [ OBJECT MARKER 18" X 18" E3151
o ITEM(7)(2) %" X 1" HEX BOLT (GRD 5) - o g

(1) %" HGR NUT (NOS50) ITEM(8) (4) %" WASHER -2 AL )

ITEM(3) (2) % * HEX NUT COMPONENTS REQUIRED TO RETROFIT: EXISTING 31 WOOD POST (NCHRP 350 SKT)
16 [ 70 GUARDRAIL TERMINAL WITH THE NEW 31" (MASH COMPLIANT MSKT IMPACT HEAD).
REMOVE WOOD POST — = [ — .

FROM FOUNDATION TUBE l ! \ @ 14 . === % IF THE EXISTING NCHRP 350 (31" WOOD POST SKT) ALREADY HAS THE MSKT [MPACT
' = =1\ (O X \ . ITEM (17) ‘ \ HEAD THERE [S NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
| ~ - INSTALL NEW AS [T IS NOT DAMAGED.

ITEM(4) OBJECT MARKER 32" 31"
INSTALL NEW T (E3151)
TOP STEEL POST ITEM(2) [TEM SE EXISTING %" X 18"
(UHP2A) INSTALL NEW TOP POST INSTALL NEW BOLT WITH (1 5%") 0.D. WASHER
= = / T (6" X 6" X g™ CABLE TIE-STEEL UNDER %" HGR NUT FIELD-SIDE
1= ) / STEEL TUBE (MTPHPI1A) (CT-100ST) - - O
ITEM
\ | —
T @/ REUSE EXISTING -
ITEM (D) & | 1| INSTALL NEW \ BEARING PLATE v PRE-DRILLED %" DIA.HOLE
INSTALL NEW | GROUND STRUT 72" FINISHED POST AND BLOCKOUT
() Y X 8 Yy | (MS785) 1 (TeM (9 REUSE EXISTING CABLE ANCHOR 16" GRADE
HEX BOLT (B340854A) I (L ASSEMBLY & ALL SMALL HARDWARE
. I ITEMS 10,11,12 |7 | INSTALL NEW L \
(1) " NUT (NO30) .
I INSTALL NEW | | CABLE TIE-STEEL (O | NoTE:
(CT-100ST) - THE BOTTOM OF THE UPPER 3 ', ;ﬂ Design
I GROUND STRUT N 20" PRE-DRILLED CRT HOLE IS APPROXIMENTELY AT Division
Sl HARDWARE | 31, DIA FINISHED GRADE. l Texas Department of Transportation Standard
REMOVE STEEL / N \ D 2 e
FOUNDATION TUBES ITEM
ATPOSTS 1% 2 || ITEME) . INSTAL@NEW ITEM (&) INSTALL NEW /@ RETROFIT STANDARD
INSTALL NEW GROUND STRUT (MS785 "
SEE NOTE: % % (I BOTTOM POST | | BOTTOM POST SKT 3] WOOD POST SYSTEM
o (HP2B) .| _(MTPHPIB)  NEW HARDWARE FOR
. 6 0n MexO || 6'-0" WGXIS5  NEW GROUND STRUT TO MASH MSKT
1-BEAM POST  AND FOR POST 1
., 1-BEAM POST O ND FOR POST 1 CONNECTION FRONT VIEW SIDE VIEW T(14 1-1
POST 2 POST 1 ITEM (0 (2) %" x 9" BOL POST 1 EXISTING WOOD POSTS 3-8 SGT(14W) 31-18
5/ n
ITEM @ (3) %" WASHERS CONNECTION DETAIL B CONTROLLED RELEASE TERMINAL (CRT) FILE: sgt14w3118.dan DN: TxDOT [cKikM  Jow:vP  JokscL
CONNECTION DETAIL A ITEM @ (2) %" NUT @©) TxDOT: APRIL 2018 CONT [sECT|  JoB HIGHWAY
- IMPACT HEAD (POST 1 & POST 2) NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISTONS 6449 37| 001 |US 59, ETC.
g SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, DIsT CouNTY SHEET No.
== 1T IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. Houl ™ FORT BEND 52
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*
Alternative guardrail

/\/ Begin MBGF length of need

Cable Assembly|E770

away from t
Ground Strut|E

\
H

Guadrail exit slot

raffic.

Impact
Head

GENERAL NOTES

N o~

post position.

. For additional information contact: Interstate Steel Inc. (432) 263-3725

. The Type of SGT unit will be specified elsewhere in the plans. The numbers in the circles indicate
The Type of SGT unit chosen is a maintenance consideration and does not affect the

Post Only

posts @ thru
Posts ® thru

None

. The steel tubes shall not protrude more than 4 inches above ground. Site grading may be necessary

10. The wood blocks shall be "toe nailed" to the rectangular wood posts to prevent them from turning
when the wood shrinks. The bearing plate on the front post shall also be "toe nailed" to prevent

For curb installations, the soil tubes and posts shall be installed at the proper ground elevation
behind the curb. The posts will then require field drilling new holes to accommodate the rail to

i # i 3 5/u i 1"
installation. 1 Deep beam guardrail|S1305 Cable anchor box|S %'x 8"x 53000 systems performance. Post & Tube Options
with shoulderbolts, Bearing R P
: washers and nuts. — 7 Type I Posts @ thru @
8 |:| |:| |:| OR III |:| Type Il Posts (D thru @
— - I = | Type 111 Posts (@ thru
’ | _/ \ : A 3. 5GT's placed within the "minimum"” 150 ft. radius, shall be installed straight. Standard rail
# : elements may be installed within the radius, without special fabrication.
2 Deep beam guardrail % |GI1203A| 12'- %" panel and |S1303 |panel 2-3 7"
50' Standard Installation 4. All bolts, nuts cable assemblies, cable anchors, steel tubes & bearing plates shall be galvanized.
| 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 pad V=108 Do not attach rail to post@. TRAFFIC installations, if directed by the Engineer.
for standard metal beam guard fence (MBGF) (LF)
This applies to this "wood" post design. 6
O e to meet this requirement.
D ©) O ® ©) ® ® ©)
Standard Wood Post 7. The steel tubes may be driven with an approved driving head. They shall not be driven with the
MBGF | ) on | o | B | - | ) o | — | o | o wood post in the tube. If the steel tubes are placed in drilled holes, the backfill material must
' 6'-3 i 6'-3 ' 6'-3 i 6'-3 ' 6'-3 ' 6'-3 ' 6'-3 ' 6'-3 . P650 be satisfactorily compacted to prevent tube settlement.
| 8 Oval shldr.button 8 Oval shldr.button | | 8. If solid rock i§ encountered. See the Manufacturer's installation manual for the proper
head %" x 1 4" HGR head %" x 14" HGR U X x 3" o rect mark installation guidance.
b=t . i == Lag screws ject 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)
) |fl\| & nuts | NO50 | | | & nuts L | c | B —_ should be used to prevent the cable from twisting when tightening the nuts.
| : i T UL /
: ST
$ rotation.
[ _/ R 11.
Finished

Grade

Anchor Box

Ground Strut

B ——

7" dia post hole with

Wood post %' x 18"

Toe nail hd. bolt & HGR nu

Wood block

1 %" 0.D. washer
under nut only

%" x 10" |B581004 8
NO50

hd. bolt & HGR nut
with 2 washers WOSO

Note.
See Alternative

3" Dia.
hole

Wood B/o(k

/—Deep beam guardrail

ELEVATION
Detail shown is Type I - SKT
74" dia post hole with
%" x 18" |B581802
7 1 hd. bolt & HGR nut|[NO50
Wood post 1 %" 0.D. washer |W050
under nut only
" Hex nu Pipe sleeve-EMO S0 x 10" Lg. HGR
. < .
& washerlV | Cable Ass'y[E770 ] bolt [B581002) with
each end HGR hex nut |NO50
Finished Ground Strut E780 &(1) washer [woso Finished
Grade ﬁ Finished Grade — under nut Grade _\
P2 775 75
%' x 8" x 8 \ %" x 10" long hex

Bearing R

8" Typ

1Y% Dia.
-I: I J#/l/_ho/e
Note:

Drive nails & bend over
to prevent plate rotation

BEARING PLATE

2~Nails

5" to top
of plate

PARTIAL VIEW AT POST #1

NG

hg. bold & HGR nut

with 2 washers

%" x 7 %5 [B580754 Jhex /

hd. bolt & HGR nut
Steel tube —/:/X//

SECTION _A-A

Standard
MBGF

L g

(at post 2)

A H

> 1
%" x 7 1"[B580754 hex/
hd. bolt & HGR nut[N050]

rd

steel tube[5735]—|

SECTION B-B

Typical Post & Tube System,
Posts 3 & 4 with (Type II)

& Posts 3 Thru 8

Approx.

5-10" \

b

__f

775 N
Wood CRT Post 4
P671 \
&N
~
Finished | ¢
Grade \ . /
7~/ 7= N 2~ 7 Dia. !
a £ Holes o
3 15 dia. o i £ Y N
breakaway = ~ = \ﬂ\ ~u
holes N | s 215 Dia. _\ NI V3/h
A Hole | O
N
& [ B
O Rlw
1 e -
- Nl
L | N (\\\‘ 3
with (Type III) ~ L1
SECTION C-C %' Dia. f\ o]
Typ. at Posts 3 Thru 8 with (Type I) Hole — | sy
N
| =
J ~
- AN L
|~
) Bottom NP
5-0" | 50" Approach Grading /\/ of post /

Approach grading may be decreased or
eliminated. As directed by the Engineer.

|

N

A

All measurements should be
taken from bottom of posts

UNIVERSAL WOOD POST

]

Note: Site Condition(s)

Edge of pavement —/

Length varies,

DIRECTION OF
TRAFFIC

ad just width accordingly when offset is used. (offset "option" shown)

Approach Grading
(1V : 10H or Flatter)

>0
Max. Rail

_]
Offset

=
T

Guardrail Installation. %

POST & TUBE OPTIONS

@ thru Q@

Type I  post

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

© thru @
@ thru

Type Il post
Type III post

post connection bolt to maintain the proper height of the rail above the gutter pan. The excess
post length above the rail will be removed if directed by the Engineer.

12. An object marker shall be installed on the front of the impact head as detailed on D&OM(VIA).

POST & TUBE OPTIONS BILL OF MATERIAL
T || e e DESCRIPTION
53000 1 1 1 Impact Head
S1305 1 1 # 1 Deep Beam Guardrail (12 Ga.)
G1205 1 1 #2 Deep Beam Guardrail (12 Ga.)
% 51303 1 1 1 GUARDRAIL (12 GA.) 12'-6" SKT
G1203A 1 1 1 GUARDRAIL (12 GA.) 12'-6"
S730 2 2 2 Steel Tube - 6" x 8" x 72" x 5" min. or 5"
5735 0 2 6 Steel Tube - 6" x 8" x 54" x X" min. or 7"
P650 2 4 8 | Wood Posts - 514" x 7 15" x 45"
P671 6 4 0 Wood CRT Posts - 6" x 8" x 72"
P675 6 6 6 Wood Block - 6" x 8" x 14"
E740 1 1 1 Pipe Sleeve - 2 Std. Pipe x 5 15"
E750 1 1 1 Bearing Plate - %" x 8" x 8"
5760 1 1 1 Cable Anchor Box
E770 1 1 1 Cable Assembly
E780 1 1 1 Ground Strut
HARDW ARE
B580754 | 2 4 8 | % x 7 1" Hex Hd. Bolt
B581004 2 4 8 %" x 10" Hex Hd. Bolt (Top of Tubes)
wo50 11 15 23 %" Washers
B581002 1 1 1 %" x 10" HGR Post Bolt (Post 2)
B580122 | 16 16 16 " x 11" HGR Splice Bolt
B581802 6 6 6 %" x 18" HGR Post Bolt (Posts@thru)
NO50 27 31 39 " HGR Nut (16-Spl, Varies Posts, 2-Strut)
E350 2 2 2 ;' x 3" Lag Screw
NI100 2 2 2 1" Hex Nut (Anchor Cable)
w100 2 2 2 1" Washer (Anchor Cable)
SB12A 8 8 8 Cable Anchor Box Shoulder Bolts
NOI2A 8 8 8 " Structural Nut
Wo12A 8 8 8 " Structural Washer
E3151 1 1 1 Object Marker - (18" x 18")
S\ ® .
S, | =t pesier,
z ) I Texas Department of Transportation Standard
S W)
oo | SINGLE GUARDRAIL TERMINAL
i z
W fears o o F (SKT 350)

A 4 Beth
08/28/23

(WOOD POST)
SGT(8)-14

74

FILE sgt814.dgn on: TXDOT | ck: AM \nw BD/VP ek VP
©rxpor July 2001 conT | sECT J08B HIGHWAY
REVISIONS 6449| 37 001 US 59, ETC.
DIST COUNTY SHEET NO.
HOU FORT BEND 53
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* % Alternative guardrail

i i

Begin MBGF length of need

installation.

v

#1 Deep beam guardrail [S1305

i 4

-

Guardrail
Cable Assembly|E770 exit slot Impact
Ground Strut away from Head
Traffic

Cable_Anchor
Box | 5760 | with
Shoulder Bolts,

Nuts & Washers

%’;u X 8”)( 8”
Bearing R

™

#) Deep beam guardrail —/

\ :

A

GENERAL NOTES
1. For additional information contact: Interstate Steel Inc. (432) 263-3725

2. All bolts, nuts cable assemblies, cable anchors, steel tubes & bearing plates shall be galvanized.

3. SGT's placed within the "minimum" 150 ft. radius, shall be installed straight. Standard rail

elements may be installed within the radius, without special fabrication.

4. A flare rate of 25:1 may be used over the first 50 ft. of the system to prevent the terminal head
from encroaching the shoulder. The flare may be decreased or eliminated for specific installations,

if directed by the Engineer.

5. The lower sections of the post shall not

Site grading may be necessary to meet this requirement.

rotrude more than 4 inches above finished ground.

% [G12034] 12 %" panel and |51303 |panel 2.3 /i Object ‘ ‘ ‘
* 8 Marker 6. The lower section of the steel posts should not be driven with the upper post attached. If the
50' Standard Installation F3757 ggg‘t/e/nst pslgtcte;gm/gma drilled hole, the backfill material must be satisfactorily compacted to
| 7. If solid rock is encountered. See manufacturer's installation manual for the proper installation
PLAN ;
End payment for SGT installation(EA) begin payment Note: TRAFFIC guidance.
for standard metal beam guard fence (MBGF) (LF) Do not attach rail to p"S[@' 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
X 6'-3" 6'-3" | 6'-3" X 6'-3" 6'-3" | 6'-3" | 6'-3" . 6'-3" , Steel Post the gutter pan. The excess post length above the rail will be removed if directed by the Engineer.
u u u u u + J
10. An object marker shall be installed on the front of the impact head as detailed on D&OM(VIA).
8 Oval shid.button 8 Oval shid.button | / P (via)
head 74" x 114" head %' x 11" !
. y Object Marker ITEM NO. |QTY BILL OF MATERIALS
| | |5pl/ce Bolts|B580122 Splice Bolts |B580122 B | .
& Nuts|NO50 | | i Nuts | NO50 | | 53000 1 | IMPACT HEAD
|
| |f [ S . 1 : B | Note. 51305 1 | W-BEAM GUARDRAIL END SECTION - 12 GA., 25'
i H H — H See Alternative
N X . 61205 1 | W-BEAM GUARDRAIL - 12 GA., 25'
? i ; Guardrail Installation. *% | or
2 3 _gn
I L - < S1303 1 | W-BEAM GUARDRAIL (12 GA.) 12'-6" SKT
: | : \ G1203A 1 | W-BEAM GUARDRAIL (12 GA.) 12-6"
S FIRST POST ASSEMBLY TOP, 2- 4 %'
L Finished Aﬂc(/';gf/eBOX HPIA ! ! K
HE Grade Qee’ Post HP1B 1 | FIRST POST ASSEMBLY BOTTOM, 6'- 0"
i = w
i i HP2A 1 | SECOND POST ASSEMBLY TOP, 2- 6 7"
i Ground Strut— HP2B 1 | SECOND POST ASSEMBLY BOTTOM, 6'- 0"
ELEVATION i 2765 o
-_— A—— HP3A 6 HINGED LINE POST TOP, 2'- 5 %"
T HP3B 6 | HINGED LINE POST BOTTOM, 3- 5 73"
[Fr2) B140404A,(2)
,vvw%lzﬂ (22) E750 1 BEARING PLATE
W-Beam Guardrail - 5760 1 | CABLE ANCHOR BOX
]
OR E770 1 | BCT CABLE ANCHOR ASSEMBLY
. * 5785 1 | GROUND STRUT (SPECIAL FOR HINGED POST)
/ 0 B1560304A(2) CBSP-14 6 | ROUTED BLOCK
z NO516, (2
L1 ~ 1f w516, (2) CT-100ST 1 | CABLE TIE - STEEL
\\ HARDW ARE
N s I Finished B580122 17 | %" Dia. x 1" SPLICE BOLT, POST #2
~ Grade Grade L1 | B580904A 1 x 9" HEX BOLT GR. 5
i & TRAFFIC B340854A 7 . x 8 15" HEX BOLT GR. 5
/ ~l 8 IMPACT HEAD CONNECTION DETAIL 2
- | - B581002 6 . x 10" H.G.R. BOLT (Posts 3 Thru 8)
_/ t w NO50 23 H.G.R. NUT (at Splice (16) & Posts 2 Thru 8)
Posts 3 thr
osts 3 thru & 055 1 HEX NUT (Post 1 only)
NO30 HPIA .
| —— [ w050 9 | HGR WASHER (At Post 1 (2), & Post 2 thru 8)
_//, N100 2 | 1" ANCHOR CABLE HEX NUT
,/_ RS w100 2 | 1" ANCHOR CABLE WASHER
8 \ Finished - - B140404A 2 | !" x 4" HEX BOLT GR. 5
5 - [Fr38] " orace =l el L z * No14 2 | I HEX nUT
S L -
| s z woi4 ;" WASHER
e= | -1 JDia. a \ ..... > R 8%6030“ : o AS:,
SECTION A-A s Hole _ i 2 X 4" HEX BOLT GR. 5
25 LUV A4 — 7R * NO516 2
at post@ ' w0516 2 | %g" WASHER
16
-N055 [wo50,2)]
— — \ SBI12A 8 | CABLE ANCHOR BOX SHOULDER BOLT
BEARING PLATE |
[7ie] ’
NO30 7 | % HEX NUT
SECTION B-B FRONT VIEW
at postQ@ thru@® SIDE VIEW NO12A 8 |1 STR WUT
wo3o 2 | WASHER
POST _#1 CONNECTION DETAILS Wo12a 8 |5 STR wASHER
E3151 1 | OBJECT MARKER (18" x 18")
SN ® .
\ 3
50" 4 50" Approach Grading /\/ _~iE _.OF 7{)(\4\11 = glevsl;g;-gn
) Appr ~ : .
Standard Approx Approach grading may be decreased or - S, I Texas Department of Transportation Standard
MBGF \ eliminated. As directed by the Engineer. /’t : * '/
o* *
] AL / SINGLE GUARDRAIL TERMINAL
. " 20 ; ROBERT S. BISSETT, JR.;
La 8 8 R & A 4 i3 o 19703 - 7 (SKT 350)
LI 1>+ -~
] _/ T o P15 end (HINGED STEEL POST)
Edge of pavement DIRECTION OF § T \\{S\IONLL C‘Y‘L‘-
TRAFFIC S L Approach Grading g™
Sk (1V : 10H or Flatter) /6&0%/5 , Oé/‘ SGT(8)H'14
- " /&9 N
Note: Site Condition(s) Length varies, adjust width accordingly when offset is used. (offset "option" shown) FILE sgt8h14.dgn on: TxDOT ck: AM ‘nw BD/VP ck: VP
Site conditions may exist where I I\/ @TxDOT February 2003 CONT | SECT 108 HIGHWAY
grading is required for the proper 08/28/23 REVISIONS 6449| 37 001 us 59, ETC.
DIST COUNTY SHEET NO.
’a’;sja;l%t’fr”eg[mznef:’ guard fence APPROACH GRADING AT GUARDRAIL END TREATMENTS
HOU FORT BEND 54
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*post and blockout not connected to GENERAL NOTES

w-beam panel at Post 3 and Post 5

Ensure guardrail bolt is bolted No blockouts at
through both guardrail panels,
post and blockout at post 7

Post 1 and 2 :
DETAIL A DETAIL B
(@\ @@\ \\ \ ©O A?

j? ﬁ L 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 pPOST 7 POST 6 POST 5 POST 4 POST 3 POST 2

For additional information contact: Lindsay Transportation Solutions -
Barrier Systems, 180 River Road, Rio Vista, CA 94571, (707) 374-6800

N

All dimensions are shown in inches except as otherwise indicated.

w

All cable assemblies, cable anchor, ground struts, slider pieces, impact heads, nuts,
bolts and all steel components shall be galvanized unless otherwise is noted.

5. A flare rate of 37.5:1 may be used over the first 50 ft. of the system to prevent the
terminal head from encroaching on the shoulder the flare may be decreased or
eliminated for specific installations, or as directed by the engineer.

PLAN VIEW

Use upstream hole to secure
blockout to Post 4 thru 9 \

DETAIL A

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.

The excess post length above the rail will be removed as directed by the engineer.

Use upstream hole to secure
/ blockout to Post 3

7. If rock excavation is encountered, the soil plate maybe modified if approved by the

@?\% | - ot
K e

When site conditions permit, post may be driven. If posts are placed in a drilled hole,
the backfill material must be satisfactorily compacted to prevent settlement.

\\

DETAIL C

Use downstream slot to 9. An object marker shall be installed on the impact head as detailed on D&OM(VIA)

DETAIL B secure rail to Post 2

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.

Use shear-bolt kit (item 10) at Posts 5 a 7.

Standard

50" Standard Installation Length

MBGF

End Payment for SGT

6-3" 6

Begin Length of Need«—{

6'-3"

6-3"

6'-3"

10 %" —=] B

Minimum length of MBGF shown. See current guard fence Standards for further
information.

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.

(. @@\L B B

b of[o of

G

The —

Finishedj F/’nishedj o ®/ . 1 . ITEM PART NO. DESCRIPTION QTY
Grade Grade o s : :
s s : o 1 BSI-1310027-00 | X-LITE, CRIMPED POST HOLES, GALV 1
s . : s BSI-1012086-00 -
@/:: C{}» Soil p/ate/:: B{P s A{}» 2 POST 11, X-LITE, GALV 1
‘ e o o o o 3 BSI-1012078-00 | LINE POST, X-LITE, GALV 6
x - x 4 BSI-1012103-00 | IMPACT HEAD, X-LITE, GALV 1
POST 9 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 5 BSI-1012093-00 | SLIDER PANEL, FRONT, X-LITE, GALV 1
21 I 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
P ption. 9 BSI-1012104-00 | CABLE ANCHOR ASSEMBLY, X-LITE 1
m—y 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
= 14 2000302 BOLT CH 5/8"-11X2 2
o = o * 15 2001635 BOLT CH 5/8'-11X10" GRADE 5 MGAL 7
o| 16 4001116 GUARDRAIL NUT RECESSED 5/8'-11 33
o |/ 17 2001580 WASHER 1 F436 FLAT RD STRUCT 1
1| T>Soil Plate Located 18 4000443 W-BEAM GUARDRAIL RWM02a 4
@ at Post 2 19 BSI-1106016-KT | X-LITE, SOIL PLATE KIT 1
20 BS1-1303005-00 | BRACKET, X-LITE CABLE RETENTION 1
21 BSI-1310024-00 | X-LITE, CRIMPED POST SLOTS, GALV 1
L LI L 22 MANXLT X-LITE TANGENT INSTALLATION MANUAL 1
SECTION C-C SECTION B-B SECTION A-A s
T OO0F T
~ 1T T M
N SN
o2 bR
5_or 50" Approach Grading r %% ) ge& Design
‘ g DDITRRRTR A Division
A 1 Approach grading may be decreased or /A ROBERT 5 BISSETT. JR.Y ITexas Department of Transportation Standard
pprox 5'-10 o ’ ; . SRS S/
Standard eliminated. As directed by the Engineer. /) M
MBGF ! 79703 /

SINGLE GUARDRAIL TERMINAL
(X-LITE)
STEEL POST

L i i i

l'%» 5 %/
. ¢ llopg {G[STEV&’ §V/
L \\\\\~
oo

—  08/28/23

Direction of Traffic

f Approach Grad/ng
2, 0" Max.Rail Offset (1v:10H or Flatter)

Edge of pavement /

SGT(95)28-14

Adjust width accordingly when less than a 2 ft. offset is used. (Offset "option" shown)

Fie: sgt9s2814.dgn ovTxDOT [ex RM [owvp ck: C6L
(Minimum MBGF Length of need shown) ©rxoor: JuLy 2014 CONT | SECT o8 HIGHWAY
REVISIONS 6449| 37 001 US 59, ETC.
APPROACH GRADING AT GUARDRAIL END TREATMENTS DpIsT counTy SHEET MO
HOU FORT BEND 55
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FOUNDATION OPTIONS

ANCHOR SYSTEM CHART

6" Reinforced Concrete

On Concrete:
10" Bolts used on base rails,

7 'Y>" Bolts used on base plates.

8" Unreinforced Concrete

8" Minimum Asphal+t

For asphalt overlays on concrete,

On Asphalt:
18" Bolts used on base rails
and base plates.

contact the manufacturer.

FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS
(SEE MANUFACTURER’S PRODUCT MANUAL)

DATE: $DATES
FILE: S$FILES

TRAFFIC
PLAN VIEW 1.
28’ - 3" Foundation Length
1"- 0" 26’ - 3" System Length 1"- 0" 2,
+3°- 0" 3.
Ou+side__\\\\\\\\
—] m
> .
. o o ® o Ho Ho o Ho —o H [ — z — E © B () ) —o o6 o6 JHME o o a
o o o0 o 1 1 1 1 - |o 1 ° Qs 4.
5N °EI 2|° —  — f —l IS
[ [ Y ol
— [-] o — e = —_—
a H H H H H-[ = S H - ° J 19
[ %% °Hz——= s 5 Ho 5 _Ho 5 1 ] = -] E o 5 S S 3o v THsl o o = >
™~ £
_ I
6.
NOTE: SYSTEM SHOWN IS HEART (TL-3)
BACKUP SUPPORT SHOWN IS THE STEEL POST WITH UNI-DIRECTIONAL TRAFFIC
OPTION. THE HEART SYSTEM MAY BE CONNECTED
WITH RECTANGULAR CROSS SECTIONS SUCH AS: PIERS, 7.
PARAPETS AND CONCRETE TRAFFIC BARRIERS.
ELEVATION VIEW
Diaphragm Diaphragm Diaphragm Diaphragm Diaphragm TRAFFIC
Diaphragms (:)+hru(:>
Backup Support A are Identical
Structure (See note \
and table below) 3
""E o """E""" """""""""" N
< \
1o o o= =f=\==F===f===fl-====f====-= | ®
i u —& |2
I - - < R
abkaga 1 1 1 1 1 1 1 A
T \ S 7S
\__ %" Dia. Anchors (Typ) Z_
(4) Side Tensioning.jx A Base Assembly (See Anchor System Chart) (2) Front Tensioning
Cables Cables
1- 10"
(4) Side Tensionin N
Cobles ° Dicpnrom| [ /4" HDPE Ponel HEART (NARROW) SYSTEM BACKUP SUPPORT OPTIONS
K TEST SYSTEM PAD Steel Post Backup (Shown)
;, p! LEVEL LENGTH LENGTH Rectangular Concrete Backup (18" Width Max.)
it L p TL-2 13- 95" (157 - 9 Ifp» Concrete Borrier (CTB) Bockup
© P ] Single Slope Concrete Barrier (SSCB)
R TL-3 26 - 3" 28’ - 3"
N Base
Assemb |y
- o | 28- 9 | 300 o TRANSITION OPTIONS
. Cae Y ] THE HEART SYSTEM IS APPROVED FOR USE AT
. . e’ O 4 BI-DIRECTIONAL SITES, ADDITIONAL HARDWARE IS
CONCRETE PAD LENGTH ON THE HEART SYSTEM REQUIRED. (SEE MANUFACTURER’S PRODUCT MANUAL)
DEPENDS ON BACKUP TYPE. (MINIMUM LENGTH SHOWN)
SECTION A-A BACKUP AND TRANSITION TYPES ARE SHOWN ELSEWHERE

ON THE PLANS. ([.E. ATTENUATOR LOCATION DETAILS
OR IN THE GENERAL NOTES)

GENERAL NOTES

For specific information regarding installation and technical
guidance of the system, contact: Trinity Highway at
1(888)323-6374. 2525 N. Stemmons Freeway, Dallas, TX 75207

For bi-directional traffic, appropriate transition panels will

be required.

Details of components for the HEART and backups and reinforcing
details will be shown on the manufacturer’'s shop drowings
furnished to the Engineer.

Concrete shall be class "S" with o minimum compressive strength
of 4,000 p.s.i

If the cross-slope varies more than 2% over the length of the
system, the concrete pad will require levelling. Maximum
permissible cross-slope is 8%.

The installation area should be free from curbs, elevated objects,

or depressions.

The HEART system should be approximotely parallel with the barrier
or ¢ of merging barriers.

,’ *

/

;ROBERT s, BISSETT, WR.

',' L. 79703

!

0x P86 15 1ere &F
\\fgy A \.
AT ONAL

/ﬁéﬂwjﬂ22254w4é96{

08/28/23

Design
Division
Standard

=t

I Texas Department of Transportation

TRINITY HIGHWAY

HEART HYBRID
ENERGY ABSORBING
TERMINAL

HEART-16

FILE: heartl6. dgn on TxDOT [exs kM Jows vP ox: VP

©7TxDOT: March 2010 CONT | SECT JoB HIGHWAY

REVISIONS

6449 37 001 us 59, ETC.

REVISED 06,2013 (VP)

REVISED 03,2016 (VP) SHEET NO.

DIST COUNTY

LOW MAINTENANCE 56

HOU FORT BEND
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NOTE: GENERAL NOTES
A TRANSITION MAY BE REQUIRED TO INSTALL THE M
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
@DIAPHRAGMSW (7) FENDER PANELSW TOHIT INDICATOR NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
1 OF 8

) :

\ 3 4 5 6
|
\
L (
VL
SYSTEM 24" ME3 ME3 ME3 ME3 ME2 ME2
L 7
h I\, 2N 2N
5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN

C:h4) ME3 CYLINDER ASSEMBLIES (REAR) <>(3) MEZ2 CYLINDER ASSEMBLIES <:hl) ME1 CYLINDER ASSEMBLY (FRONT) // ON THE QUADGUARD ELITE M10 PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI] (P.C.) OR 8" MIN.

PLAN VIEW
(5)NOSE ASSEMBLY NON-RE INFORCED 28MPa [4,000 PSI]1 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.

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 MI1O PRODUCT DESCRIPTION & ASSEMBLY
MANUAL FOR FURTHER DETAILS.

=
m
=<

KEY 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
PA REQUIR . MAX PER ROSS-SLOP %
DIAPHRAGMS @QEN CYLINDER INSTALLED D WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8

FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY() 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.

(9) SHOWN WITH
TENSION STRUT
BACKUP ASSEMBLY

ME3 CYLINDER ASSEMBLIES

ME2 CYLINDER ASSEMBLIES
ME1 CYLINDER ASSEMBLY
QEN CYLINDER

NOSE BELT ASSEMBLY

NOTE:
MONORAILS HLT INDICATOR WILL 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
TYPE OF BACKUP RAISE UPON IMPACT. BARRIER.

HIT INDICATOR Gomit INDICATOR% 10. FOR THE TENSION STRUT BACKUP THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE

NOTE:
PROVISION SHALL BE MADE FOR REAR FENDER SIDE
PANELS TO SLIDE REARWARD UPON IMPACT, 25" MIN.

f@//“\ s\ o s\ A\ /e \ /e N\ /v Nz

@OBEE
@@

BARRIER WALL SHOULD NOT EXCEED 7" IN ANY CASE.

11. TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD ELITE M10 SYSTEM. THE QUADGUARD

SLIDE ELITE MIO PRODUCT DESCRIPTION AND ASSEMBLY MANUAL INCLUDES SYSTEM WIDTH OF 24",
VIN ONLY THE 24" SYSTEM IS ALLOWED TO BE INSTALLED ON TEXAS ROADWAYS.
25" SIIBAY 80 [[o]IBAY 70 [[o1IBAY 60 [[o1IBAY 50 [[o[IBAY 40 [[o11BAY 30 [[o1IBAY 2[ [[o[IBAY T[] Soe FOUNDATION & ANCHORING REQUIREMENTS
. o < S N S HEIGHT FOUNDATION TYPES: A, B, C, & D
SIDE TR T =" T \/ 1 N T FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
———— LJ L]
PANELS MONORAIL m'le Pt MONORAIL @9 MONORAIL =7 wie FOUNDATION: 6" MINIMUM DEPTH (P.C.C.)
ol me—e— ;’% o rm el e s — m el m el e —— o ANCHORAGE : 7" STUDS EMBEDDED 5 '>" - APPROVED ADHESIVE
REINFORCED CONCRETE FOUNDATION PAD | 6" \ FOUNDATION TYPE:B ASPHALT OVER P.C.C.
ELEVATION VIEW T FINISHED GRADE FOUNDATION: 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 FOUNDATION: 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 TYPE:D ASPHALT ONLY
1 48" 1 SAFETY BARRIER FOUNDATION: 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 MI10 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 1S ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO
5 | QUAD-BEAM TO W-BEAM RAIL ZSESEKTENElIJ%TJgEBEERécS)SmIﬁEEf\ND 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, éﬁﬁgglﬂlFI!gNEt’??EMhBAII_(I)EioFEI?ﬁRIEEBEAM or (A.C.) FOR TEMPORARY USE ONLY.
F THE PA TA AGAINST A A RETE BACKUP. -
I E PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKU e FENCE REQUIRES I TBEAM PoSTSs ) l = p—
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED I ] g;;',-‘;"g;d
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). ALL POSTS W6X8.5/9 [-BEAMS (78" LONG). Texas Department of Transportation
NOTE TRINITY HIGHWAY
THE QUADGUARD ELITE M10 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 8 TYPE-ME3 | TYPE-ME2 | TYPE-ME1 | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
D1 APHRAGHS § AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE
8 4 3 1 1 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT -
] [ 2 REAR FRONT NOSE (9) CONCRETE BACKUP DIRECTIONS OF TRAFFIC FLOW. QGELITE (M10) (N)-20
t;:j FILE: qgelitem10n20.dgn DN:TxDOT ‘CK:KM ‘Dw:VP ‘CK:AG
oL NOTE: (©7TxDOT: NOVEMBER 2020 CONT |SECT JoB HIGHWAY
- THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 644937 001 Us 59, ETC.
i QUADGUARD ELITE M10 SYSTEM AND IS NOT INTENDED orer g STe—
== TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. | LOW MAINTENANCE HoU FORT BEND 57
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SHOWN WITH N
(©), SHOWN WITH QUADGUARD ELITE M10 69" WIDE (8 BAY) SYSTEM FENDER PaNEL(D GENERAL NOTES
BACKUP ASSEMBLY DIAPHRAGMS@
1 OF 8 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE SYSTEM
- EQUADGUARD‘HDPE’CY'—INDER kit norcator @ CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374. ’
T SEE THE RECENT QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
7 g i i PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE WIDE
/ 69" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
& i % E M é A FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE M10 WIDE
— L = L d L = L 69" 1S RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
SYSTEM ., MIO WIDE 69", THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
wipte 22 D ME3 D D ME3 D D ME3 D D ME3 D ME?2 ME?2 ME2 THE BARRIER THAN THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO BOTH
B B B B B B B QUADGUARD ELITE M10 AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
i | d ER il § E ) d I SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
PROPER I[MPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE DIRECTION
. 3 i OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE M10 SYSTEM
T3 B IS SHIELDING. SEE THE QUADGUARD ELITE M10 WIDE [69"1 PRODUCT DESCRIPTION & ASSEMBLY
| - ® MANUAL FOR FURTHER DETAILS.
1 : @ (1) ME1 CYLINDER
(3) ME2 CYLINDER ASSEMBLIES ASSEMBLY (FRONT) 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN ON
‘ 4y ME3 CYLINDER ASSEMBLIES (REAR) (FRONT) THE QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
4 267 -2" EFFECTIVE LENGTH ‘ 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN.
i 27°-1" SYSTEM LENGTH NON-RE INFORCED 28MPa [4,000 PSI1 CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE BY
e 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.
UNIDIRECTIONAL SYSTEM TRAFFIC
NOTE: PLAN VIEW (G)NOSE ASSEMBLY 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
A TRANSITION MAY BE REQUIRED TO INSTALL THE TLAN VIEW PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE 1S 8%.
QUADGUARD ELITE M10 TO THE OBJECT BEING SHIELDED. g 'Eg 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
ME3 CYLINDER ASSEMBLIES DIAPHRAGMS @
QEN CYLINDER INSTALLED
9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
(® | ME2 CYLINDER ASSEMBLIES |(7) | FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY(S) BARRIER.
1CY R AS Y MONORAILS NOTE: J
NOTE: @ | M1 cYLINDE SEMBL HIT INDICATOR WILL 10. FOR THE TENSION STRUT BACKUP, THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE BARRIER
PROVISION SHALL BE MADE FOR REAR FENDER SIDE (@ | GEN CYLINDER (@ | TYPE OF BACKUP RAISE UPON IMPACT. WALL SHOULD NOT EXCEED 7" IN ANY CASE.
PANELS TO SLIDE REARWARD UPON IMPACT, 30" MIN. () | NoSE BELT ASSEMBLY HIT INDICATOR @9 H1T INDICATOR

11. THE WIDE QUADGUARD ELITE M10 SYSTEM IS ONLY AVAILABLE IN A 69" WIDTH.

1
/w0 s S0 s mm ME2 TME
SLIDE 7 v 7 v v v v y B—
MIN Z Z Z Z ~ // e Z ® FOUNDATION & ANCHORING REQUIREMENTS
}«30"»0 [To1BAY 8 ( [To]1BAY 7 [[o1TBAY 6 ( [To]1BAY 5 [To[TBAY 4 ( [[e]1BAY 3Q [[e[IBAY 2 Q [[o]1 BAY 1T (| e 3o FOUNDATION TYPES: A, B, C, & D
ANy ANy ANy ANy ANy ANy ANy ANy
—— - - - ~ < e||] | HEIGHT FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
T FOUNDAT ION: 6" MINIMUM DEPTH (P.C.C.)
SIDE
PANELS MONORAIL MONORAILQ@@ MONORAIL v i ANCHORAGE : 7" STUDS EMBEDDED 5 /2" - APPROVED ADHESIVE
I=-=I I=-=I =] == ==l L]
RE INFORCED CONCRETE FOUNDATION PAD |6.. FOUNDATION TYPE:B ASPHALT OVER P.C.C.
FINISHED FOUNDATION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
ELEVATION VIEW T GRADE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 Y2" - APPROVED ADHESIVE
36" LEFT SIDE
FOUNDATION TYPE:C ASPHALT OVER SUBBASE
/NCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
ANCHORAGE 3 18" THREADED ROD EMBEDDED 16 !," - APPROVED ADHESIVE
SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDATION TYPE:D ~ ASPHALT ONLY
| 48" | L L L FOUNDAT ION: 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 1 | QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE ~ (A.C.)
COMPACTED SUBBASE (C.S.)

A MANUFACTURER’S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE QUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONCRETE (P.C.C.)

QUADGUARD ELITE WIDE M10 FIELD INSTALATION AND INFORMATION
REGARDING THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE
TRANSITION WILL BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER
AND INSTALLER.

QUAD-BEAM TO SINGLE SLOPE OFFSET
QUAD-BEAM TO CONCRETE END SHOE

NOTE: SEE TRINITY’S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.

IF THE UNIT [S ANCHORED TO ASPHALTIC CONCRETE, [T SHOULD BE RELOCATED TO FRESH,

o |U | N WN

QUAD-BEAM TO THRIE-BEAM RAIL UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH [MPACT TO ENSURE ADEQUATE FUTURE
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN . . PERF ORMANCE.
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER’S DRAWING PACKAGE. QUAD-BEAM TO W-BEAM RAIL
TENSION STRUT BACKUP MAY BE USED [N CONSTRUCTION ZONES ON ASPHALT CONCRETE (A.C.)
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, > NOTE: FOR TEMPORARY USE ONLY.
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. TRANSITION ASSEMBLIES FOR THE g‘“ Design
QUADGUARD ELITE MIO TO THRIE-BEAM OR Division
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED (@ TENSION STRUT BACKUP W-BEAM FENCE REQUIRES I-BEAM POSTS: ITexas Department of Transportation Standard
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD).
ALL POSTS W6X8.5/9 I1-BEAMS (78" LONG). TRINITY HIGHWAY
NOTE:
THE QUADGUARD ELITE M10 WIDE 8-BAY SYSTEM TESTED TO MASH ENERGY ABSORPTION
TEST LEVEL 3.
NOTES: QUADGUARD ELITE M10 WIDE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
TL-3 MODEL *|QM10069E CYLINDER TYPES IN BAYS THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL-3)
BAYS 8 TYPE-ME3 | TYPE-ME2 | TYPE-ME1 | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE
PR, 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: ggelitemlOw20.dgn DN: TxDOT ‘CK:KM ‘DW:SS ‘CK:AG
8'@»‘7 NOTE: (©7TxDOT: NOVEMBER 2020 CONT |SECT| JOB HIGHWAY
oo THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6449 37| o001 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 58
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RA T
23'-0" PAD LENGTH GENERAL NOTES
. . 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
22'-2 ¥4" 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.
<BIDIRECT1°NAL TRAFF1C> 2. THE NOSE OF THE REACT M SHALL BE CLAD WITH A PLASTIC WRAP WITH
DIAPHRAGM CYLINDER SIDE REFLECTOR STANDARD DELINEATION ADHERED TO THE WRAP AND SHALL HAVE A SERIES OF
(TYP) (TYP) N - (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.
;25 3_;‘;;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
1 IS 8%.
ANCHOR LOCATIONS 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR
(TYP) w < 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) A —— 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.
2] i [} H 2] g H 2] i @ H H H @ 3°-0" DIA
BACKUP— CYLINDER 6 || CYLINDER 5 || CYLINDER 4 [| CYLINDER 3 [| CYLINDER 2 [| CYLINDER 1 ' CYL INDER 9. THIS DRAWING REPRESENTS THE REACT M TL-3 SYSTEM, RE-DIRECTIVE, NON-GATING
\ a a (TYP) CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
d°° = ! o) ! i © ! ! 2
—d | ] © E] To ) 5 &) G (o) ‘C@ N 4'-4 ¥ 1 1" DIA. HOLE
—q ‘ CJd ! — FOR OVERPULL ING DESIGN DATA TABLE FOR REACT M
. CoJ) Co) (CYLINDER 1 ONLY)
34 en To ) & TEST | TEST | OVERALL |TRANSITION| SYSTEM
= e || = @ || ® @ ] i i — CABLE STRAPS NUMBER | LEVEL | LENGTH LENGTH WIDTH
; ; ; ;ﬁ ; * — BASE OR ANCHOR PLATE 3:30 1 s 5, 305 Yy
o1 - - 4 - - 4
2l el e — — — =t S — : I—%" X 7" ANCHOR STUD 3-36
CONCRETE PAD b 2 > | 8" " CONCRETE PAD - ; T = "
oty ec - ; > REINFORCED CONCRETE PAD , _CONCRETE PAD | - ToP OF CONCRETE 33A | L3 |22 2% 9-10% |35 %
' T A / 5 1" EMBED 3-38 TL-3 |22°-2 ¥, - 3°-5 "
36" | ANCHOR ANCHOR i I
' BLOCK ELEVATION VIEW ' BLOCK  © S e o T ANCHOR SYSTEM TYPE
> LEFT SIDE ’ L, S K .
. . b VARIES
N L , . ; APPROVED ADHESIVE, 7" STUDS, 5.5" EMBEDMENT
REACT M SYSTEM WITH NO TRANSITIONS A___ S .
. (SEE THE MANUFACTURER'S SHOP DRAWINGS FOR VIEW A-A FOUNDATION TYPES
48 TRANSITIONS AND OFFSET INSTALLATION DETAILS.) ANCHORING DETAIL MINIMOM 8 REINFORCED PORTLAND CEMENT CONCRETE
SEE FOUNDATION TYPES TABLE
BACKUP — BASE TRACK ) PAD (REQUIRED REINFORCING STEEL FOR CONCRETE
\ PAD SHALL BE SHOWN ON THE MANUFACTURER’S SHOP
\ BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS DRAWINGS.
N R i@
A° p® P ® p® P ® Pe ® o MINIMUM 8" NON-REINFORCED PORTLAND CEMENT
® o
[ [ b o o CONCRETE ROADWAY MEASURING AT LEAST 12° WIDE
® ! BY 50’ LONG)
T e e T S o oo MINIMUM 7" CONCRETE DECK STRUCTURE, OR
® R SAFETY SHAPE BARRIER MINIMUM 6" REINFORCED CONCRETE ROADWAY
| Y SH
\ o o o o o o o o o o o ° TRANSITION (ADAPTER) NOTE:
e o eole / o TRANSITION PLATE (S) (OPTIONAL) THIS STANDARD IS A BASIC REPRESENTATION OF THE
p REQUIRED W/BI-DIRECTIONAL REACT M SYSTEM AND IS NOT INTENDED TO REPLACE
P TRAFFIC FLOWS ONLY. THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.
/
ANCHOR LOCATIONS — PLAN VIEW
° o (TYP)
BACKUP —= ® Design
§ Divicion
I Texas Department of Transportation Standard
~BASE TRACK
0 o ! TRINITY HIGHWAY
/ VERTICAL WALL BARRIER VERTICAL WALL BARRIER
H ’ o TRANSITION (ADAPTER) TRANSITION (ADAPTER) ENERGY ABSORPTION
=L - ‘ - TRANSITION PLATE (S) (OPTIONAL) TRANSITION PLATE(S) (OPTIONAL) CRASH CUSHION
‘ . CONCRETE PAD . . > > v . " REINFORCED CONCRETE PAD "~ REQUIRED W/UNIDIRECTIONAL REQUIRED W/BI-DIRECTIONAL
2 b — - - - TRAFFIC FLOWS ONLY. TRAFFIC FLOWS ONLY. REACT M (NARROW)
ANCHOR ELEVATION VIEW NOTES: (MASH TL-3)
@ CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
BLOCK > R ( ) - ]
oo THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE
s PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS: Fiies reactmel.dan o TXDOT_ [eraKM__[ow 55 o CL
S BACKUP AND BASE TRACK ASSEMBLY AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE ©T00Te JULY 2021 o Teecr o oy
@@ SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT FEVISTons 6449 37| 001 US 58, ETC
o (SEE THE MANUFACTURER’S SHOP DRAWINGS FOR TRANSITIONS, OFFSETS, DIRECTIONS OF TRAFFIC FLOW. L .
RECTIONAL AND UNIDIRECTIONAL [NSTALLATION DETAILS.) oisT counTy SHEET NO.
EE BIDIRECTIONAL ND Low MAINTENANCE HOU FORT BEND 59
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GENERAL NOTES
System Length (See Table) 1. For specific information regarding installaotion 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
R with standard del ineation adhered to the wrap ond shall have a
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 traoffic, oppropriate ftransition details will
be as shown on the manufocturer’s shop drawings.
Varies == I = Varies with 4. Details of components for the REACT (W) and backups and reinforcing
System Type] == = 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 leveling. Maximum
permissible cross-slope is 8%.
T 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 tebros.
TRAFFIC
Si Marker . <
tde Marke Plastic Wrap
WIDE REACT SYSTEMS
. 1 1 1 u 1 1 1 1 1 SYSTEM | BACKUP TEST SYSTEM EFFECTIVE PAD
0 T 0 0 0 . . TYPE WIDTH | LEVEL LENGTH LENGTH LENGTH
" N " 46" TL-2 18°-10" 16'-3" 19" -6"
42 o 38 Weo 60" e . o
° ™M) TL-3 30°-10 29'-3 32° -6
D ey, | S — an — — s p— — ¢ . TL-2 18°-10" | 17 -6" 19°-7"
W96 96 ’ " ’ " . "
| 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
drawings 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 Lﬂ— _FHp9 B9 |9 [ 9 [ Fo=9 9 [ T = | be shown on the manufacturer’s shop drawings.
System Type
Y P sl S — s &= e &= = = &= Minimum 8" Non-reinforced concrete roadway
= j M (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 Bockup
(Option) PLAN VIEW
Note: Monorail & Backup
= f must be straight §® Design
Concrete Backup within one half inch. TRAFFIC Division
(Option) —_| I Texas Department of Transportation Standard
bl
Permitted Construction
|~ TRINITY HIGHWAY
——— / , a- — ENERGY ABSORPTION
- = I I LI I I I I I I I I I CRASH CUSHION
Concrete / 12 ELEVATION VIEW (REACT 350 WIDE)
=1 Anchor — —{._ %
28 REACT (W) -16
= FILE: reactwl6. dgn on: TXDOT ‘CK:KM ‘DW: VP ‘CK:VP
<{ —
8'@»‘7 MONORAIL ASSEMBLY DETAIL ©TxDOT: October 2001 CONT | SECT JoB HIGHWAY
. 18" (See the manufacturer’s shop drawings REVISIONS 6449 37 001 us 59, ETC.
i for monorail hardware installation.) FEVISED 03,2016 (/P oIsT CounTY SHEET .
== LOW MAINTENANCE HOU FORT BEND 60




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

GENERAL NOTES

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

TRAFFIC

FOUNDATION LENGTH (SEE TABLE)

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

-————— 3. ADDITIONAL DETAILS FOR THE TRANSITION OPTION AND FOUNDATION
3 — 477@%@ OPTION WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS
x5 _ _ e — - — - N — FURNISHED TO THE ENGINEER.
ola I TR = 5 o T N hen
= s d 4. CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE STRENGTH
.- i = ¢ EAE
a0 T | | J) — =1nil | E%J & 24 Y | 2 OF 4,000 PSI.
zZ| % ﬁ o o — o | ol 1 ol ol ld b ou%go o@Fy ®. 5. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
A v A v A 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
OBJECTS, OR DEPRESSIONS.
7. THE SCI100GM & SCITOGM SYSTEMS SHOULD BE APPROXIMATELY PARALLEL
PLAN VIEW WITH THE BARRIER OR CENTERLINE OF MERGING BARRIERS.
TRAFFIC
MINIMUM CLEARANCE
,,,,,,,,,,,,,,,,,,, . TRAFFIC FOR PANELS TO SLIDE
6"
T T T T T |
| I ] Il I ]
10 i 10 10] I 10
Il [ Il [ 11 |1 W NOTE:
2 -9 %" O - > X > > H FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
L Ll L ' Ll L ; RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
¢ - - - - ‘ ' gﬂ (SEE MANUFACTURER’S PRODUCT MANUAL)
H 8 5 =
1o il 1l =
"7 al 8 al 2 al —

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.

/
/
/
/
/
/
> [
/
/
/
/
/

UNIT LENGTH (SEE TABLE)

ELEVATION VIEW 6" REINFORCED PAD SHOWN—
(SEE FOUNDATION OPTIONS)
TEST UNIT UNIT FOUNDATION | OBSTACLE FOUNDATION OPTIONS
MODEL LENGTH | WIDTH LENGTH WIDTH
LEVEL (approx. ) 6" REINFORCED CONCRETE (5 !/;" ANCHOR EMBEDMENT)
SCITOGM TL-2 137 -g" 2°-10 %.. 15°- 6 V4" 24"+o0 36" 8" UNREINFORCED CONCRETE (5 !/," ANCHOR EMBEDMENT)
" " 1/ n
SC1100GM TL-3 217 -6" 3. ,/2,, 237 - Q" 24"t0 36" 3" MIN. ASPHALT OVER 3" MIN. CONCRETE (16 2" ANCHOR EMBED.)
6" ASPHALT OVER 6" COMPACT SUBBASE (16 '»" ANCHOR EMBED.)
ACKUP TYPE.
SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKU E 8" MINIMUM ASPHALT (16 /2" ANCHOR EMBEDMENT)

FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER’S

PRODUCT MANUAL. §® Design

Division

I Texas Department of Transportation Standard
TRANSITION OPTIONS
CONCRETE VERTICAL WALL WORK AREA PROTECT ION
CONCRETE TRAFFIC BARRIERS CORP
GUARDRAIL (W-BEAM) (SMART _NARROW)
GUARDRAIL (THRIE-BEAM)

SMTC (N) -16

'@% TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E. . . - - -
== ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). FILE: smtonl6.dgn ows TXDOT _[exsKi__[ows VP oravP
8'@»‘7 ©TxDOT: February 2006 CONT | SECT JoB HIGHWAY

. FOR BI-DIRECTIONAL TRANSITION PANEL AND END vt on, EVISTONS 6449 37| 001 us 59, ETC.
EL_IIJ SHOE DETAILS, SEE MANUFACTURER'S PRODUCT MANUAL- REVISED 03: 2016 (VP) DIST COUNTY SHEET NO.
<= LOW MAINTENANCE HOU FORT BEND 61




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

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
B — — — OPTIONS WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS
® © © © © &) © © © ® ] © ;@: FURNISHED TO THE ENGINEER.
e @
FRONT | UNIT WIDTH c ZAGTAN ° 4. CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE
4'- 0| (SEE TABLE) \ TS STRENGTH OF 4,000 PSI.
e @
° 7l ol ol e e ® ol | ® ol LI [ L MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
=i — — THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
‘E% OBJECTS, OR DEPRESSIONS.
7. THE SCI100GM & SCI7OGM SYSTEMS SHOULD BE APPROXIMATELY
PARALLEL WITH THE BARRIER OR ¢ OF MERGING BARRIERS.
PLAN VIEW
TRAFFIC Wi?IHSPV?;éES
TRAFFIC (SEE MANUFACTURER’S
CONFIGURATION CHART)
s o o 2 = o— e o 2 — NOTE: FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS
l ] - RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
, " I (SEE MANUFACTURER’S PRODUCT MANUAL)
2'-9 % 0 o B 2/-9 %"
& ‘ )] ] [e— © 53 o g =
¢ ~0 =l n . = NOTE: SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
o Sl = [e] el ©] I>=—rcle BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT
7Yy S [p
o a s a & & o a o & S——c i~ P et al la sl la sl la al la MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE
NCN¢ F AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.
t LI T H H H H | H H H | H I U0 e 0
AN AN AN AN AN AN AN
o FRONT SECTION LENGTH REAR SECTION LENGTH VARIES
(SEE TABLE FOR TL-2 & TL-3) (SEE MANUFACTURER’S CONFIGURATION CHART)
ELEVATION VIEW
6" REINFORCED PAD SHOWN
(SEE FOUNDATION OPTIONS)
WIDE TRANSITION LENGTHS
TL-2 TL-3 FOUNDATION OPTIONS FRONT
vffDRTEH OVERALL SYSTEM | OVERALL SYSTEM MODEL TEST | SecTIoN | UNIT | FOUNDATION |  GORE
LENGTH LENGTH 6" Reinforced Concrete (5 ;" Anchor Embedment) (WIDE) LEVEL | LENGTH | WIDTH LENGTH WIDTH
" Y oaw - 8" Unreinforced Concrete (5 '»" Anchor Embedment)
4 2071 281 SCI170GM TL-2 13-6" | 2°-10 %" | “'hrus itCew | 41" TO 133"
a8 5 o 3" Min. Asphalt over 3" Min. Concrete (16 Y4" Anchor Embed.) OVERALL LENGTH
" 217 -10" 29'-10" TL-3 1" -6" RNV LENG 41" TO 133"
6" Asphalt over 6" Compact Subbase (16 /2" Anchor Embed.) SC1100GM 21’ -6 3 /2 PLUS 1°-6
55" 23’ -5" 31 -5"
8" Minimum Asphalt (16 2" Anchor Embedment) SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKUP TYPE.
60" 24" -7" 32°-7"
68" 26" -6" 34 -6" FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER'S
PRODUCT MANUAL.
R s _gnw s _gw = ® Design
69 26’ -8 34’ -8 3 . g‘l:visiond
81" 29/ 7" 370 -7" I Texas Department of Transportation andar
TRANSITION OPTIONS
88" 31720 39/ -2" WORK AREA PROTECTION
Concrete Vertical Wall
94" 32°-7" 40 -7" CORP
Concrete Traffic Barriers
100" 34" -1" 42 -1
Guardrail (W-Beam) (SMART —WI DE )
107" 35°-8" 43 -g"
Guardrail (Thrie-Beam)
12" 36°-11" 44 -11" 1
a2 120" 38 -10" 46'-10" TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E. SMTC (W) 6
2= ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). FiLe: smfowl6. dgn o TXDOT _Jorkd JowBO/VP Jer:vP
2% 126" 40 -2" 48 -2" (©TxDOT: FEBRUARY 2006 CoNT | sEcT JoB HIGHWAY
. FOR BI-DIRECTIONAL TRANSITION PANEL AND END REVISIONS 6449 37| 001 |US 59, ETC.
i 133" 4 - 49" -11" SHOE DETAILS, SEE MANUFACTURER‘S PRODUCT MANUAL. REVISED 85, 2012 V& oist counTy SHEET O,
é: LOW MAINTENANCE REVISED 04, 2018 VP HOU FORT BEND 62




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

System Length (varies) GENERAL NOTES

1. For specific information regarding installotion ond technical guidance of the
system, contoct: Lindsoy Traonsportation Solutions - Barrier Systems, Inc. at
—=—A (707) 374-6800. 180 River Road, Rio Vista, CA 94571

2. For bi-directional troffic, appropriate tronsition panels will be required.

[ 3. Additional details for the backup support option, transition options and

T 1 L 1 T & > 5 foundation option will be shown on the manufacturer’s shop drawings
A furnished to the Engineer.
L o ]
- - b b 4. Concrete shall be c¢lass "S" with a minimum compressive strength of 4,000 psi.
4'- o" . : : (30" OR 36")
P i B i f 5. Maximum permissible cross-slope is 8%.
| o ]
D Y o 6. The installation area should be free from curbs, elevated objects, or
T 1T T il il 1L ‘ depressions.
7. The TAU-II-R system should be approximately parallel with the barrier 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.
Attachments and transitions to various
barrier shapes, barrier railings and
bi-directional traffic flows are available.

9. 30-inch (30") model shown, also avalable in 36-inch (36") configuration.

TRAFFIC
(SEE MANUFACTURER’S PRODUCT MANUAL)
BILL OF MATERIAL
PRODUCT CODE QTyY DESCRIPTION
() (O () w1 © ) 0
B030704 1 Front Support
2. gn —= —® )= T (O (@ ) r—or—rm——r—_©® ) o B030703 TBD Mid Support
TBD 1 Backstop Assembly (See Table)
:0,{ TBD 1 Front Cable Anchor
ﬁ d [\ TBD 1 Nose Assembly
2o B010202 TBD Sl1iding Panel
| | BO10659 2 End Panel
Pad Lenath (Varies) K0O01003 1 Slider Assembly Kit
(Pad length on TAU-II-R Systems dgpend on design speed and backup type) Idemﬂi'?i?pecq. BSI-1202006-KT_|TBD TAU-TI-R Slider Ki-_r -
BSI-1107131-KT |TBD TAU-I1-R EAE Mounting Hw Kit
/ BSI-1012069-00 TBD Energy Absorbing Element, Type 1
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 | Enmergy Absorbing Element, Type 3N
TBD BD Cable Assembly
K001004 TBD Cable Guide Kit
KO01005 2 Front Support Leg Kit
(2°-10" OR 3" -4")
| | TRANSITION OPTIONS BO10651 4 Pipe Panel Mount
) TBD 1 Anchor ing Packaoge

Vertical Wall

Concrete Traffic Barriers ENERGY ABSORBING ELEMENTS (EAE) (TBD) = To Be Determined, depending on Backup Type

Nose Piece
(Del ineation) - and System Length.
W-Beam Guardrai | .
(See manufacturer’s product monual for detaqils)
Thrie Beam Guardrail
8

. BACKUP SUPPORT OPTIONS
Reinforced Concrete 2'- 8" . ; .
Pad For bi-directional transition panel Compact (Stand Alone)
and end shoe details.
(See Foundation \ (See manufacturer’s product manual.) Flush Mount
Option Table) | o L | PCB (Concrete Barrier) ; : Bﬁ/slfgn
6" ; Standard
% FOUNDATION OPTIONS I Texas Department of Transportation andar
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 CRAS
H CUSHION
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 Compac+t 15" -3" 29’ -6" 32" -3" - - _
28 — L s e TAU-II-R(N)-16
=l 8" Minimum Asphalt (?c upAﬁ:d rﬁnsullonT.ypeZ ir?lz own.e iiw ere onI eTps?ns, T Py T ST I [ow CoL
i.e. enuator location detai or in e general notes).

X For steel placement in concrete foundations. 9 ©71xp0T: JEEVUS;ZNSZM GC::;SE: (;OOBI - :QGHWAYETC
W (See manufacturer’s product manual) Note: System lengths are * 2" ety oroore DIsT oty SHEET O
== LOW MAINTENANCE HOU FORT BEND 63




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

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
- (707) 374-6800. 180 River Road, Rio Vista, CA 94571
c
; A o) oy S 2. For bi-directional troffic, approprigte transition panels will be required.
o
2 g 0o o 3. Additional details for the backup support option, transition option and
5 O o g° 2 o foundation option will be shown on the manufacturer’s shop drawings furnished
£ o) o . ° ofe= 2 to the Engineer.
] g ; ; . N . System (Backup)
9 / | - o o o q widths varies 4, Concrete shall be class "S" with a minimum compressive strength of 4,000 psi
. o o o " "
; Varies [ o o] |:| 42" to 102 5. Maximum permissible cross-slope is 8%.
: : 2 . — (6" increments)
2 | = ° ° ° 6. The installation area should be free from curbs, elevated objects, or groud
© (o) o o N (See Manufocturer’s depressfons_
° 9) ° ° ° ¥’ ° Configuration Chart)
§ o % 2 2 ) ) 7. The TAU-I1-R system should be installed approximately parallel with
pe ‘ ° Sosp ° the barrier or center of merging barriers.
o [ XX
g 1] Ojlo o ° 8. Refer to Universal TAU-1I-R configuration chart for system configuration
5 A numbers and location of each type of energy absorbing element.
[0
[=
B TRAFF IC PLAN VIEW
w
g Attachments and transitions to various barrier shapes, barrier
° railings and bi-directional traffic flows are available.
o (See manufacturer’s product manual) BILL OF MATERIAL
<
2 <'_‘ = = = = PRODUCT CODE aty DESCRIPTION
§ [o] [o [o [o] [o (o] (-] B030704 1 Front Support
E <::@ =T = I o I = B030703 TBD Mid Support
" o o o [} [
8 2'-8 < TBD TBD | XL Bulkhead
2 . = ] S . TBD TBD | XXL Bulkhead
° 4 ¥ M N ¥ W ° TBD TBD XXXL Bulkhead
o
o A @)™ L, 5 e 5 o TBD 1 Backstop Assembly (See Table)
[~
£ | TBD 2 Front Cable Anchor
-;_’ Pad Length (Varies) TBD 1 Nose Assembly
r (Pad length on TAU-II-R Systems depend on design speed) B010202 TBD | Sliding Panel
o B0O10659 2 End Panel
5§ K001003 1 Slider Assembly Kit
N ELEVATION VIEW BSI-1202006-KT | TBD | TAU-II-R Siider Kit
§" TRAFFIC BSI-1107131-KT | TBD | TAU-II-R EAE Mounting Hw Kit
a TAU-II-R (WIDE) SYSTEM LENGTHS Elen:]en'!' BSI-1012069-00 TBD Energy Absorbing Element, Type 1
Ideg;':z'”g BSI-1012070-00 | 78D | Eneroy Absorbing Element, Type 2
SYSTEM WIDTH TL-2 TL-3 |70 mph BSI-1012071-00 | TBD | Energy Absorbing Element, Type 3
mom e 22" 157 -4" 297 -5~ 327 -3" BSI-1109042-00 TBD Energy Absorbing Element, Type 15
. ) ) BSI-1107116-00 TBD Energy Absorbing Element, Type 2S
(DNO|S'e P'f_ce F 48 15" -4 29'-5" | 32'-3 BSI-1110009-00 | TBD | Energy Absorbing Element, Type 3N
el ineation 54" 15 -4" 29 -5 32/ -3n TBD TBD | Cable Assembly
2'- 8" "y 127 -5 29 -5 307 3 KO01031 TBD | Laoteral Support Kit
K001004 TBD Cable Guide Kit
66" 12°-5" 26’ -7 29’ -5" K001005 2 Front Support Leg Kit
s IS | 72" 12'-5" 26' -7" 26’ -7" TBD 1 Anchoring Package
| | T B 6" 78" 12 -5" 26’ -7" 26 -7" ENERGY ABSORBING ELEMENTS (EAE) (TBD) = To Be Determined, depending on Backup Type
f B B B B B B N and System Length.
‘ Varies 84 12°-5 26" -1 26’ -1 (See manufacturer’s product manual for detaqils)
| \ Reinforced 90" 12 -5" 26" -7" 26 -7"
H Concrete Pad = ® '
Varfes o e T [ 2e 7 ot pesier,
(See Foundation - - - I Texas Department of Transportation Standard
SECTION A-A Option Table) 102 26" -7
Nose Piece delineation orientation, Note: System Lengths are +/-2" LTS'BARR I ER SYSTEMS
is shown elsewhere on the plans.
FOUNDATION OPT[ONS TRANSITION OPTIONS CRASH CUSHION
6" Reinforced Concrete Vertical Wall (R_w I DE)
BACKUP SUPPORT OPTIONS X . .
8" Unreinforced Concrete Concrete Traffic Barriers TAU I I R (W) 1 6
Wide Flange (Sfand alone) Asphalt over Concrete with Minimum W-Beam Guardrai |
T+ " . FILE:  tauiirwl6.dgn on: TXDOT | ck: KM ow: VP ck: COL
Backup and Transition types are shown 6" Embedment in Concrete Thrie Beam Guardrail ©TxD0T: January 2013 CONT [SECT ‘ JoB ‘ HIG‘HWAY

elsewhere on the plans, (i.e. Attenuator

location details or in the general notes). For steel placement in concrete foundations. For bi-directional transition panel and end shoe details. REvISED 06,2015 ey 644937 001 | US 59, ETC.

DIST COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES

HOU FORT BEND
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NOTE:
A TRANSITION MAY BE REQUIRED TO INSTALL THE QUADGUARD M10 24" WIDE 6-BAY SYSTEM GENERAL NOTES

UADGUAR 10 TO TH T SH .
QUADG D M1O TO THE OBJECT BEING IELDED (22" -0") SYSTEM LENGTH 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
-0 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 [MPACT
PERFORMANCE CHARACTERISTICS AND DESIGN LIMITIONS AND THE DRAWING PACKAGE FOR THE
@DIIA%*FRAGGM (3)FENDER PANELS - OUTLINE OF P.C. CONCRETE PAD NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD M10 SYSTEM AT ANY GIVEN LOCATION.

N
w
N

\\ 3. FOR BI-DIRECTIONAL TRAFFIC: THE PLACEMENT OF THE QUADGUARD M10 IS RESTRICTED.

5 6 AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD M10 THE CRASH
] S M
= pay 3 =) BAY 2 |

T \ / T
BAY 4 |
TYPE M-11

REAR
1 [

SHIELDED.

48"
CONCRETE PAD 4. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED

WIDTH FOR PROPER IMPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE
DIRECTION OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD
M10 SYSTEM IS SHIELDING. SEE THE QUADGUARD M10 PRODUCT DESCRIPTION & ASSEMBLY
MANUAL FOR FURTHER DETAILS.

CUSHION MUST BE PLACED SUCH THAT THE TRAFFIC SIDE OF CRASH CUSHION IS AT LEAST
AS FAR FROM ADJACENT TRAVEL LANE LINE AS THE TRAFFIC SIDE OF BARRIER/OBJECT BEING

TYPE M-1 TYPE M-1 [
FRONT FRONT
I 1 1 1

SYSTEM
WIDTH

s

%%% REAR Eif
1

1

[ ’

1
\
) T
BAY 5
T TYPE M-IT 1y

- x -
|

e e e e e |
=T

5. COMPONENTS FOR THE QUADGUARD M10 BACKUP AND REINFORCING DETAILS ARE SHOWN ON THE
QUADGUARD M10 PRODUCT DESCRIPTION & ASSEMBLY MANUAL.

k C)(3 CARTRIDGES - TYPE M-I1 REAR) C)(4 CARTRIDGES - TYPE M-I FRONT)

L NOSE ASSEMBLY
BACKUP ASSEMBLY (6) 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 PS11 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 INSTALLED
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%.

QUADGUARD CARTRIDGE (4) | MONORAILS 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
DIAPHRAGM (5) | NOSE ASSEMBLY

NOTE: (:)
PROVISION SHALL BE MADE FOR REAR FENDER SIDE <:>

PANELS TO SLIDE REARWARD UPON [MPACT, 30" MIN. 9. THE QUADGUARD M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE

BARRIER.

FENDER PANEL BACKUP ASSEMBLY

rE cky SSEMBL <> 10. FOR THE TENSION STRUT BACKUP THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE

SLIDE b T BARRIER WALL SHOULD NOT EXCEED 7" IN ANY CASE.

MIN

30" —=| (o]l BAY & [[e]] BAY 5 [[e]] BAY 4 [To]] BAY 3 ( [To]1 BAY 2 ( AY 1 @
}« — . — d Lo] d LoDl e — [ e 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 = T 1T [T 1 T ] T — e
" PANELS ol MONORAIL@WF:L*? "Hel_ MONORAIL @@g ;“ moNorATL () @ty FOUNDATION & ANCHORING REQUIREMENTS
| j = p ASSEMBLY QQ\ *

11. TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD M10 SYSTEM. THE QUADGUARD M10

. . ASSEMBLY = — ASSEMBLY e FOUNDATION TYPES: A, B, C, & D
CONCRETE PAD / REINFORCED CONCRETE FOUNDATION PAD 6" \ FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
_______ FINISHED GRADE FOUNDAT [ON: 6" MINIMUM DEPTH (P.C.C.)
. " Ifow
(2)DIAPHRAGM ELEVATION VIEW T ANCHORAGE: 7" STUDS EMBEDDED 5 Y APPROVED ADHESIVE
LEFT SIDE FOUNDATION TYPE:B ASPHALT OVER P.C.C.
36" FOUNDAT [ON: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
ANCHOR ANCHORAGE: 18" THREADED ROD EMBEDDED 16 /2" - APPROVED ADHESIVE
BLOCK
FOUNDATION TYPE:C ASPHALT OVER SUBBASE
FOUNDAT [ON: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
[T S—— BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS ANCHORAGE: 18" THREADED ROD EMBEDDED 16 2" - APPROVED ADHESIVE
ggrﬁi:m 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. SAFEN R LER / FOUNDAT [ON: 8" MIN. (A.C.)
ANCHORAGE: 18" THREADED ROD EMBEDDED 16 ' - 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. .
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 REQUIRES THE INSTALLATION OF AN 3 |QUAD-BEAM TO CONCRETE END SHOE
Al R AS S T ANUFACTURER’S DRAWING PACKAGE [F THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE, IT SHOULD BE RELOCATED TO
NCHOR BLOCK HOWN ON THE MAN v . 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, 5 | QUAD-BEAM TO W-BEAM RAIL ADEQUATE FUTURE PERFORMANCE.
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. NS TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED (6) TENSION STRUT BACKU NOTE: (A.C.) FOR TEMPORARY USE ONLY.
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). TRANSITION ASSEMBLIES FOR THE
QUADGUARD M10 TO THRIE-BEAM OR ,3@ Design
NOTE: W-BEAM FENCE REQUIRES I-BEAM POSTS: Divigion
THE QUADGUARD M10 24" WIDE 6-BAY - NARROW SYSTEM I Texas Department of Transportation Standard
HAS BEEN TESTED TO MASH TEST LEVEL 3.
ALL POSTS W6X8.5/9 I-BEAMS (78" LONG).
TL-3 MODEL # | QM10024 CARTRIDGE TYPES IN BAYS TRINITY HIGHWAY
BAYS 6 TYPE-MII | 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
PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
TL-2 MODEL # | QM7024 CARTRIDGE TYPES IN BAYS AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE QGUARD (M10) (N) -20
88 BAYS 3 TYPE-MLT | TYPE-MI TYPE-MI SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT
= DIRECTIONS OF TRAFFIC FLOW. FILE: qguardmiOnz0.dgn DNt TXDOT ‘CK:KM ‘Dw:\/P ‘CK:AG
8'@»‘7 DIAPHRAGMS 3 ! 2 ! NOTE: (©7TxDOT: NOVEMBER 2020 CONT |SECT| JOB HIGHWAY
. WIDTH 24" REAR FRONT NOSE THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6449 37 oo1 us 59, ETC.
Feter] QUADGUARD M10 SYSTEM AND IS NOT INTENDED TO DIsT COUNTY SHEET NO.
=3 REPLACE THE PRODUCT DESCRIPTION AssemBLY manuaL. | REUSABLE HOU FORT BEND 65




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

H TH "
TEnron 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) ~@® piAPHRAGNS NOSE ASSEMBLY CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374 OR WEBSITE
D E— , (TYP) www. trinityhighway.com.
2. SEE THE RECENT QUADGUARD M WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT PERFORMANCE
- CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE SIX (6) BAY WIDE
[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
- a QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
L N g (Cuard® i L Q 4, THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
co" = QuadGuard %} IF= QuadGuard é = QuadGuard = 48" ' !
SYSTEM FRONT —= | FRONT —> i bl |l FRONT=>___|= o CONCRETE 5, FOR PERMANENT APPLICATIONS, QUADGUARD M WIDE SHOULD BE ASSEMBLED ON AN EXISTING OR
WIDE e —— B - | ———— PAD FRESHLY PLACED AND CURED CONCRETE BASE 28MPa [4,000 PSI1 MINIMUM. QUADGUARD M WIDE SYSTEM
e Vg o g i el [Nk = ‘ m-mﬁ WIDTH MAY ALSO BE ASSEMBLED ON REINFORCED OR NON-REINFORCED CONCRETE ROADWAY (MINIMUM 8" THICK).
L 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN. NON-
REINFORCED 28MPa [4,000 PSI1 CONCRETE ROADWAY MEASURING AT LEAST 12'-0" WIDE BY 50'-0"
LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED AGAINST AN
IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
N \®FENDER PANEL 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE PAD
R R . MAX PERI ROSS-SLOP %
} - (1) QUADGUARD CARTRIDGE TYP) WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8
(TYP) <BIDIRECTIONAL TRAFF[C> 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
. Lo | 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
— == 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: () | quADGUARD 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 [MPACT, 30" MIN. @ | b1APHRAGM (&) | 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 1rep) 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
s THAT HAS BEEN TESTED TO MASH TEST LEVEL 3.
SLIDE |} — ] 13. IF THE OUTSIDE WIDTH OF OBSTACLE (S) BEING SHIELDED IS 53" OR GREATER, THE OUTSIDE OF
MIN = Q:I[D[U OBSTACLE (S) MUST BE CHAMFERED. SEE THE QUADGUARD M WIDE PRODUCT DESCRIPTION & ASSEMBLY
}«30--+|(\ [To Il BAY 6 x( [To Tl BAY 5 = [To [hx BAY 4= [To Thex BAY 3 =] [To Jhex BAY 2 x(] [[o [fx BAY 1::@:@ = MANUAL FOR FURTHER DETAILS.
I
' 32 Yg" 14. SEE THE "QUADGUARD M WIDE SYSTEM PRODUCT MANUAL" FOR A DESCRIPTION OF ITS IMPACT
sipe | — — e — — e PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS BEFORE PLACING A SYSTEM AT A GIVEN
= il SITE. INFORMATION AND COPIES OF ABOVE MANUAL ARE AVAILABLE BY CALLING CUSTOMER SERVICE
PANELS ®wonorarL (®DwoNorALL ®wonoraiL @wonoralL pifie DEPARTMENT AT (888) 323-6374.
Q REINFORCED CONCRETE FOUNDATION PAD| 6" FOUNDATION & ANCHORING REQUIREMENTS
+ FOUNDATION TYPES: A & B
ELEVATION VIEW \@ FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
36" ABNL%H&R LEFT SIDE FOUNDATION: 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 I ON: 8" MINIMUM DEPTH (P.C.C.)
ANCHORAGE : 7" STUDS EMBEDDED 5 '»" - APPROVED ADHESIVE
‘ | SEE GENERAL NOTE 11 FOR CLEARANCE LIMITATIONS KEY:
‘ 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 | | 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 5” gg;ggn
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER’S DRAWING PACKAGE. 6 | QUAD-BEAM TO CONCRETE BRIDGE RAIL I.,.exas Department of Transportation Siamaard
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR
BLOCK, IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE NOTE: TRINITY HIGHWAY
BACKUP. TRANSITION ASSEMBLIES FOR THE ENERGY ABSORPTION
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF IRMED (©OTENSION STRUT BACKUP ey i o - 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
@ - #
& TL-3 MODEL*| (g57515) 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 [NSTALLATIONS: THIS STANDARD IS A BASIC REPRESENTATION Fre qgmzl. dgn o TXDOT [oxe KM [ow 55 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 : oot Tsecr o8 v
g% ©TxDOTz  JULY 2021
DIAPHRAGMS 6 4 3 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT NOT INTENDED TO REPLACE THE PRODUCT TS
oo DIRECTIONS OF TRAFFIC FLOW. DESCRIPTION ASSEMBLY MANUAL. 6449 37 001 us 59, ETC.
|_: WIDTH 69" REAR FRONT DIST COUNTY SHEET NO.
=in REUSABLE HOU|  FORT BEND 66
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TAU M) (N) TL-3 SYSTEM LENGTH VARIES WITH TRANSITION TYPE GENERAL NOTES

TRAFFIC FLOW

23" -11" 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
‘ — \\\\\Lk”f \\\\\LE L L MESSAGES, COMPLETE SYSTEM ASSEMBLY, AND ANCHOR INSTALLATION REQUIREMENTS FOR THE
° o o w w o w w e NINE (9) DIFFERENT SITE TRANSITIONS.
o (&) [&] [&) [&] (&} [&) Q
o v slo ° EU EU E(_) EU EU EU EU Qe . "
27|V, KQOO O @< 6 | 5 &= xs o x3 Z< D 4°-0 3. INSTALLATION DETAILS FOR THE COMPACT BACKSTOP, FRONT CABLE ANCHOR AND FOUNDATION
oMY T T x T E‘” = z ss | PAD WIDTH OPTIONS ARE SHOWN ON THE INSTALLATION INSTRUCTION MANUAL FURNISHED TO THE ENGINEER.
° (&) (&) [&] (&) (&) [S) (&S] @ ©
‘ ° ‘ALJ\‘\\\//’/TﬁAﬁ //”/TF i e 4., CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE STRENGTH OF 4,000 P.S.I.
Q
| 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 1S 8%
PLAN VIEW TOWFDOKS;/
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 TAU(MM) (N) SYSTEM SHOULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR CENTER
LINE OF MERGING BARRIERS.
FRONT SUPPORT 34 V"
ASSEMBLY

8. THIS DRAWING REPRESENTS THE UNIVERSAL TAU(M) (N) TL-3 SYSTEM, A RE-DIRECTIVE
NON-GATING CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
ALSO AVAILABLE IN TL-2 CONFIGURATION.

[0 — — — el [ o]l [ EDI [ [lo|I [ (E [ [e]] [
[ — — = TNel [ (e [ [[e]] [ [le]l [ [[o]] [ [[e]]
I
| 23 10" || e vore:
TAUM) (N) TL-3 CONCRETE PAD LENGTH END VIEW PAD THICKNESS VARIES - SEE FOUNDATION OPTIONS
ELEVATION VIEW -
NOTES: NOTE:

TRANSITIONS AND ATTACHMENTS TO VARIOUS BARRIER SHAPES, CONCRETE FOUNDATION PAD LENGTH VARIES WITH TL-3 AND
RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE. TL-2 SYSTEMS, SEE SYSTEM & FOUNDATION LENGTH TABLE.

32%"

BILL OF MATERIALS FOR TAU(M) (N) TL-3 & TL-2 SYSTEMS QUANTITIES
TL-3 TL-2
SYSTEM | SYSTEM

PART NUMBER PART DESCRIPTION

SEE MANUFACTURER’S INSTALLATION INSTRUCTIONS MANUAL FOR BS[-1708019-00 | SLIDING PANEL GALVARLZED TAUQM) tN) Y :
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) -
FOUNDATION OPTIONS SYSTEM & FOUNDATION LENGTH TABLE BSI-1708018-00| FRONT CABLE ANCHOR
6" REINFORCED CONCRETE SYSTEM LENGTH FOUNDATION LENGTH BSI-1707034-00| COMPACT BACKSTOP
B0O30703 MIDDLE SUPPORT ASSEMBLY
8" UNREINFORCED CONCRETE 2 = 15/-g" 2 = 15/ -4"
TL-2 = 15°-5 TL-2 = 15°-4 B030704 FRONT SUPPORT
ASPHALT OVER CONCRETE WITH MINIMUM TL-3 = 23’-11" TL-3 = 23‘-10" RGY A R ARTR TYP
" EMBEDMENT IN CONCRETE B010722 ENERGY ABSORBING C IDGE, EB
K001005 TAU-II FRONT SUPPORT LEG KIT

6" ASPHALT OVER 6" COMPACT SUBBASE

BSI-1709083-KT TETHER KIT (INCLUDES ALL HARDWARE)

% (8" MINIMOM ASPHALT BSI-1809041-KT | SLIDER KIT (INCLUDES ALL HARDWARE)
BSI-1808033-KT | CABLE GUIDE KIT (INCLUDES ALL HARDWARE)
X NOTE: BSI-1809040-KT | TOW HOOK KIT (INCLUDES ALL HARDWARE)

REQUIRES AN ASPHALT ANCHORAGE PACKAGE: INCLUDES ADDITIONAL BRACES
FOR THE FRONT CABLE ANCHOR AND THE COMPACT BACKSTOP, AND ASPHALT

HARDWARE KIT. THE TL-3 ASPHALT CONFIGURATION ALSO REQUIRES NESTED
SLIDER PANELS AND SHIMS AT THE LAST TWO BAYS. SEE MANUFACTURER’S

INSTALLATION INSTRUCTION MANUAL FOR DETAILS.

BSI-1808034-KT
BSI-1808035-KT

% % NOTE: BSI-1808036-KT
ENGINEER OR CONTRACTOR SHALL COORDINATE WITH x % | SEE NOTE
THE MANUFACTURER FOR THE CORRECT DECAL PER

DELINEATION BRACKET KIT(INCLUDES ALL HARDWARE)
END PANEL MOUNT KIT (INCLUDES ALL HARDWARE)
CONCRETE ANCHORING KIT

HIGH REFLECTIVE DECAL

2
1
1
3
1
4
1
1
4
3
1
1
1
1
1
1

—|a|a|=m==lo~N| ==~ |n|—]| —

NOTE: TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES. ECN 3883 INSTALLATION AND INSTRUCTIONS MANUAL
SEE MANUFACTURER'S INSTALLATION INSTRUCTION MANUAL FOR FOUNDATION NOTES:
SPECIFICATIONS THAT INCLUDE, STONE AGGREGATE MIX, COMPRESSION NOTE: UPGRADE KITS ARE AVAILABLE TO RETROFIT EXISTING g Design

Division
Standard

NCHRP 350 TAU-II SYSTEMS TO MASH COMPLIANT SYSTEMS.
SEE MANUFACTURER’S PRODUCT INFORMATION.

STRENGTH, STEEL SIZE, ANCHOR SIZE, AND EMBEDMENT DEPTH. DELINEATION BRACKET ATTACHES

I Texas Department of Transportation
TO FRONT SUPPORT ASSEMBLY. — _

LINDSAY TRANSPORTATION SOLUTIONS
UNIVERSAL
CRASH CUSHION
(MASH TL-3 & TL-2)

TAU (M) (N)-19

TRANSITION OPTIONS

VERTICAL WALL

CONCRETE TRAFFIC BARRIERS
W-BEAM GUARDRAIL

THRIE BEAM GUARDRAIL

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

USE THE APPLY DECAL

COMPACT BACKSTOP

TRANSITIONS TO GUARD FENCE, BRIDGE RAILS AND ROADSIDE

BARRIERS SHALL BE IN ACCORDANCE WITH TxDOT'S POLICY.
NOTE DELINEATION BRACKET

APPLY A HIGH REFLECTIVE DECAL TO THE DELINEATION BRACKET.
DELINEATION DECAL ORIENTATION IS SHOWN ON THE CONSTRUCTION

PLAN SET AND SHALL BE IN ACCORDANCE WITH THE TEXAS MUTCD NOTE: FiLe: taumnl 9. dgn on TxDOT [exs kM Jows vP [ee:

NOTE: FOR (TRAFFIC CONTROL DEVICES). DECALs ARE AVAILABLE FOR THIS STANDARD IS A BASIC REPRESENTATION OF THE ©T><DOTE APRIL 2019 CONT | SECT JoB HIGHWAY

FOR BI-DIRECTIONAL TRANSITION PANELS AND BRIDGE RAIL END SHOE TRAFFIC FLOW ON THE LEFT-SIDE, BOTH -SIDES AND RIGHT-SIDE. yNIVERSAL TAU(M) (N)SYSTEM, IT IS NOT INTENDED TO REVISTONS 6449 37 001 us 59, ETC.

DATE: $DATES
FILE: S$FILES

DETAILS. SEE MANUFACTURER'S INSTALLATION INSTRUCTIONS MANUAL. REPLACE THE INSTALLATION INSTRUCTION MANUAL. pisT cony SHEET 10
REUSABLE HOU FORT BEND 67
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GENERAL NOTES

1. For specific information regording installotion ond technical guidance of
2 the system, contact: Lindsay Transportation Solutions - Barrier Systems, Inc.
at (707) 374-6800. 180 River Road, Rio Vista, CA 94571

SYSTEM LENGTH (VARIES) (SEE TABLE)

A 2. Refer to installation manual and configuration chart for specific
system assembly ond element orientation.
y A Iﬁ 3. For unusual locations see the manufacturer’s configuration chart.
. ! o If the configuration chart does not offer a system suitable for the
(] SYSTEM (BACKUP) location a special design, or design details made be required, contact
—— w w — O | w w w WIDTHS FROM the manufacturer for further information.
O | [ [T O o (5 [G)
2 2 2 2 =h 42" T0 102"
VARIES H T w H T w N—O0— £w = T uw 4. For bi-directional traffic, appropriate tronsition panels will be
=& [ =T = = (6" INCREMENTS) required.
> q
o | T~ z - T - = =
o © © o © © © (SEE MANUFACTURER'S 5. Additional details for the bockup support options, transition
) CONFIGURATION CHART) options and foundation options will be shown on the manufacturer’s
S—1 Q shop drawings furnished to the Engineer.
6. Concrete shall be class "S" with o 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 [ e [ r=n
I 9. The TAU-II system should be opproximately porallel with the
5 aeD ; 16 oD barrier or ¢ of merging barriers.
I f
o0 _gn o qeD 1 () o o el
— — i
' ] '| — '
— 1 — 1
—— : I BILL OF MATERIAL
B PRODICT | oY DESCRIPTION
B0O30704 1 FRONT SUPPORT
B030703 BD MIDDLE SUPPORT
PAD LENGTH (VARIES) TBD TBD | XL BULKHEAD
(PAD LENGTH ON TAU-II (WIDE) SYSTEMS DEPEND ON DESIGN SPEED) 18D TBD | XXL BULKHEAD
‘ TBD TBD XXXL BULKHEAD
FOR ATTACHMENT AND TRANSITIONS TO BARRIERS RAILINGS TBD TBD XXXXL BULKHEAD
AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
TRAFFIC FLOW ELEVATION VIEW (SEE MANUFACTURER’S PRODUCT MANUAL) 78D 1 | BACKUP SUPPORT
BD 1 FRONT CABLE ANCHOR
TBD 1 NOSE
B010202 TBD SLIDING PANEL
FOUNDATION OPTIONS BO10659 1 END PANEL
6" REINFORCED CONCRETE KO01003 TBD SLIDER ASSEMBLY KIT
t e 8" UNREINFORCED CONCRETE BO10802 | TBD | ENERGY ABSORBING CARTRIDGE, TYPE A
Nose Piece NS S S S SN B010722 TBD ENERGY ABSORBING CARTRIDGE, TYPE B
(Del ineatiom| L ASPHALT OVER CONCRETE WITH MINIMUM 8D 2 | CABLE
L 6" EMBEDMENT IN CONCRETE
KO01031 TBD LATERAL SUPPORT KIT
KO01004 TBD CABLE GUIDE KIT
FOR STEEL PLACEMENT [N CONCRETE FOUNDATIONS.
SEE MANUFACTURER’S PRODUCT MANUAL. K001005 2 FRONT SUPPORT LEG KIT
TBD 1 ANCHORING PACKAGE
BACKUP SUPPORT K001013 1 NOSE ATTACHING HARDWARE
TAU-I[ (WIDE) SYSTEM LENGTHS . . .
WIDE FLANGE BACKUP (STAND ALONE) (TBD) = To Be Determined, depending on Backup Width, Backup
T + th, fact ‘
‘ VARIES ‘ SYSTEM WIDTH TL-2 TL-3 70 MPH ype and System Leng See maonufacturer’s product manual)
\ \
REINFORCED CONCRETE PAD 42 147 -4 28'-5" | 31"-3 TRANSITION OPTIONS
(SEE FOUNDATION OPTION TABLE) 48" 147 -4" 28’ -5" 317 -3"
VERTICAL WALL — Design
54" 14" -4" 28’ -5" 31 -3" . Division
VARIES CONCRETE TRAFFIC BARRIER I Texas Department of Transportation Standard
60" 117 -5" 28’ -5" 31 -3"
W-BEAM GUARDRAIL -
SECTION A-A c6" 75 | 257 | 28" 5 LTS-BARRIER SYSTEMS
—_— THRIE BEAM GUARDRAIL
o 72" 117-5" | 25°-7" | 257 -7" CRASH CUSHION
= NOTE: NOSE PIECE DELINEATION ORIENTATION, " L o ;o P TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE
% IS SHOWN ELSEWHERE ON THE PLANS. 8 175 251 257 PENEaAL Norrgy | [ENUATOR LOCATION DETAILS OR IN THE (WIDE UNIT)
84" 117 -5" 25" -7" 25" -7" )
" , " , " , " FOR BI-DIRECTIONAL TRANSITION PANEL AND END - -
a9 90 11°-5 25" -1 25" -1 SHOE DETAILS, SEE MANUFACTURER'S PRODUCT MANUAL. TAU IT(W)-10
o 96" 117 -5 257 -7 257 7" Friie: tauiiwle. dgn on TxDOT [exs kM Jows vP [excoL
%% ©TxDOT: September 2005 CONT |SECT 408 HIGHNAY
. 102 25" -71" REVISIONS 644937] 001 |US 59, ETC.
EL_IIJ " gétizég gg'iglz :zz: DIST COUNTY SHEET NO.
é: NOTE: SYSTEM LENGTHS ARE +/-2 | REUSABLE HOU FORT BEND 68
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TRAFFIC  — GENERAL NOTES
| Effective Length ] 1. For specific information regarding installation and technical
%" Dia. x 6" Wedge Anchor, guidance of the system, contact: Trinity Highway at 1(888)323-6374.
with %" lockwasher, flat- 2525 N. Stemmons Freeway - Dallas, TX 75207
washer, and hex nut.
2. For bi-directional traffic, appropriate transition panels will
be required.
| | 1 | 1 | / /
I |T el o] el o] ol [e] l?|| o] [o] ’ 3. Details of components for the TRACC and backups and reinforcing
211 & s b o o o o+ ofi[ce oo o000 of bo o ° o 9 0 o oflo o 2 90 900 o olflovesooeo]oe o v details will be shown on the manufacturer's shop drawings
O | OO [ B O 5| ) o o ° o oo 1 o o 0 0 00|00 o =) furnished to the Engineer.
° o o o o o o o o o« ofifo © 0 0 0 o o o © o][o I ° o o o o o ¢ N ven L .
° el e e et oos Pose T OO T 1L ] o6 o o) o en| o 4. Concrete shall be class "S" with a minimum compressive strength
I 1 ] of 4,000 p.s.i.
|:|—, pall o] e L) ke e e ea) o7 o .
¥ I T T T T — 7 5. If the cross-slope varies more than 2% over the length of the
[ 1 system, the concrete pad will require leveling. Maximum
o7 permissible cross-slope is 8%.
=
6. The installation area should be free from curbs, elevated
Pad Length (Various) (Pad length on TRACC Systems depends on backup type) objects, or depressions.
7. The TRACC system should be approximately parallel with the
System Length 26' (FASTRACC), 21'-3" (TRACC), 14'-3" (SHORTRACC) Attachment shown is to shapes barrier or ¢ of merging barriers.
with rectangular cross sections
TRACC (3 Stage System) Shown such as: Piers, Parapets and
TRAFFIC — Modified Concrete Traffic Barriers,
w traffic flow is uni-directional. FAST SHORT
FAST IrpaccHORTL BILL OF MATERIAL
Plastic PART
Nosepiece System Length 26' (FASTRACC) # QTY | QTY | QTY DESCRIPTION
System Length 21'-3" (TRACC) 25936A 1 FASTRACC Unit Assembly
System Length 14'-3" (SHORTRACC) 550804 1 TRACC Unit Assembly
TRACC (3 Stage System) Shown 25997 A 1 SHORTRACC Unit Assembly
Ar— ——I |—-— 6" 33106 4 4 4 | %" Lockwasher
/ 4451G 4 4 4 %" Dia x 6" Wedge Exp.Anchor
0 ( [-1; 5)
= = = 65318 1 1 1 |Piastic Nosepiece
I % 6668B 4 4 4 Reflective Sheeting
1
o = 3 o] o] © o
¥ ANCHOR HARDWARE (CONCRETE BASE)
|-|- 52046 32 26 18 | %" Dia x 7 15" All Thd. Rod
/ 33106 32 26 18 | %" Lockwasher
1 1 1 1 1 1 1 S o
Attachment and transitions 33616 32 26 18 %' Hex Nut
1'-6" | 1'-6" | 1'-6" 1'-6" | 1'-6" | 1'-6" | 1'-6" | 1'-6" 1'-6" | 1'-6" | 1'-6" 2'-5 1" to other shapes, barriers 33006 32 26 18 %" Flat Washer
' ! ' ' ' ' ' ' ' ' ' ' railings and bi-directional 52068 | 3 3 | 2 |TRACC Adhesive HIT HY150 Kit
traffic flows are available.
ELEVATION VIEW (See manufacturer's
product manual) s ANCHOR HARDWARE (ASPHALT BASE)
6380G 32 26 18 %" Dia x 18" All Thd. Rod
33106 32 26 18 | %" Lockwasher
TYPE TEST | SYSTEM | EFFECTIVE PAD 33616 | 32 | 26 | 18 | %' Hex Nut
(NARROW) | LEVEL | LENGTH LENGTH LENGTHS 33006 | 32 | 26 | 18 | %' Flat Washer
52068 7 5 4 TRACC Adhesive HIT HY150 Kit
FASTRACC
BACKUP SUPPORT OPTIONS (4 Stage 70 26 27-9 26'- 8" % See manufacturer's product manual
System)
Square Concrete Backup TRACC s o e o 22~ 0"
Concrete Barrier (CTB) Backup (3 Stage 23-0"
f d System) 241 0"
Reinforce  on . )
Concrete Pad 2'-8 Single Slope Concrete Barrier (S5CB) SHORTRACC 15 o
Guardrail Backup (Base-Plated Post) (2 Stage TL-2 14- 3 16'- 0" 16'- 0"
System) 17'- 0"
Guardrail Backup (Driven Post) The © < ; 5 . ; N
tage System refers to number of replaceable ® .
Epoxy Anchored 6" e - 3 Design
. sled sections that could be replaced independently. ~ Division
( %' Dia Hardware) TRANSITION OPTIONS S .
R R Concrete pad length on TRACC & SHORTRACC e of ‘75\*‘\\ ITexas Department of Transportation Standard
939 3 ‘ depends on backup type. AN o4
Vertical Wall - 4
— _ A TRINITY HIGHWAY
> o Modified (CTB) to Vertical Wall FOUNDATION OPTIONS A /)
- ’ROBERT S. BISSETT, JR,’
Concrete Barrier (CTB) 6" Reinf Jdc ¢ ho S
| o einforced Concrete . 19705 CRASH CUSHION
Guardrail (W-Beam g infor LN NS
u il ( ) 8" Unreinforced Concrete (o E6orsTERS \@: NARROW
SECTION A-A T S honi, 0%
- Guardrail (Thrie-Beam) 3" Min. Asphalt over 3" Min. Concrete ‘\\\{)ﬁﬁ£\;-
For bi-directional transition panel details 6" Asphalt over 6" Compact Subbase /@M / § ’ ()é/ ) TRACC(N)-]6
) . (AL
(See manufacturer's product manual) 8" Minimum Asphalt < FILE fragc/ale,dgn on: TXDOT | ck: KM ‘Dw 7 ck: VP
Backup and Transition types are shown elsewhere on 08/28/23 ©rxoor: F:rbvf’l;clly;2006 CONT | sECT 108 HIGHWAY
the plans, (i.e. Attenuator location details or in For steel placement in concrete foundations REVISED 06, 2013 (vF) 6449| 37 001 us 59, ETC.
the general notes). (See manufacturer's product manual) REVISED 03, 2016 (vP) o7 counry SHEET 1o
| REUSABLE HOU FORT BEND 69
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Effective Length (Varies) GENERAL NOTES
SYSTEM LENGTH: The number of (Stages / "Sled Sections") Varies with System Type and Backup Width 1. For specific information regarding installation and technical
PAD LENGTH: Varies with System Type and Backup Width (See Wing Extension Tables) - guidance of the system, contact: Trinity Highway at 1(888)323-6374.
2525 N. Stemmons Freeway - Dallas, TX 75207
TRAFFIC FLOW c
. — % 2. Contact the company for: Custom widths from 31" up to 57" wide, aond
Cable not shown on this P transition panels for bi-directional traffic applications.
side for clarity pur‘poses—\ - =0
T o 5] §5| @ 518 3. Details of components for the WideTRACC, Bockups ond re-inforcing
\ Cl]o 5V IS %5 5 L details will be shown on the monufacturer’'s shop drawings furnished
| T J oY IO i B 2o % 7S to the Engineer.
El—_— Lo] | ol ol o] | [ol ol ol ] [ol [ o1 ] [ol i 5 < olm
1 5 | ] 25 5¥¢|c 4. Concrete shall be class "S" with o min. compressive strength
° IR ) SR SIS 1 | OO Y| CNCHECNCHC Y CNCHE [ CNCNECCNCNCCCRCY ) | CNCHC NS ) SRy oy g ol 2o 2 4,000 p.s.i.
/o ° o R xo o o o[ [0 o o o o o o o ° o o © o ofle [} o ° o ° o o w0 E qC, g u)j
o # DR | SCETCNCICNRINON ¢ [ CNCNCNCNECNC NN () SCNCY | NN ) RN NN/ CSCHC [ SN | /N (Y R O+ £ 9|, 5. If the cross-slope varies more than 2% over the length of the system,
1 G Iy GO ‘; GG K [ COC ) 29 po 2= o o olle T I °o o0 olloooolesel g . =5 2k ¢ the concrete pad will require leveling. Maximum permissible
|_I : il = = 7] | = o o | e i3 ] o L o :§ = cross-slope 8%.
L e e e = i 0 = = c
| - - ':=’ =2 5] i) _ Q= Y N 6. The installotion area should be free from curbs, elevated objects,
- - = =i (O o|c or depressions.
- b &3
- PLAN VIEW = §/& 7. The WideTRACC system should be approximately parallel with the
B R barrier or ¢ of merging barriers.
X ko)
O [:=
Plastic &N = 8. The Unit shown is flared on both sides, but can be flared on o single
N ! TRAFFIC FLOW 2 side ether left or right. The flares will effect the length and width
oseplece\ A of the system. (See Wing Extension Tables)
< oo oo o|o oo D o
0 K — tde- -
<— = '3 = = [} = = [} . Wide-TRACC BILL OF MATERIAL
FAST | TRACC |SHORT
< DJ >3 3 ol olls ol|s olle o TRACC TRACC DESCRIPTION
o PART # | QTY QTyY QTy
< oo oo o|o oo o
25937A 1 WIDEFASTRACC UNIT ASSEMBLY
o o o o |
] o B e e diare o o = , 25939A 1 WIDETRACC UNIT ASSEMBLY
| A L / 25997A 1 WIDESHORTRACC UNIT ASSEMBLY
1 4 4 %" KWASHER
T o 6" Y 6" 6" Y 6" T T o e Y . 33106 | 4 78" LOCKWASHE
Attachment and transitions to other shapes, 43726 4 4 4 5" FLATWASHER
barriers railings and bi-directional traffic 24516 2 2 2 5% DIA X 6" EXP. WEDGE ANCHOR
2°-71" % ELEVATION VIEW tégzsmgngg::’?&g?'lz. product manual) 65318 1 1 1 PT_ASTIC NOSEPIEC.E
Nide-FASTRACC WING EXTENSIONS . 66285 4 4 4 REFLECTIVE SHEETING
Wide-FASTRACC EXTENSION
NUMBER OF WIDTH SYSTEM | EFFECTIVE PART NUMBER ANCHOR HARDWARE (CONCRETE BASE)
WING EXTENSIONS LENGTH | LENGTH (LEFT# / RIGHT#) 52048 | 72 | 50 | 18 |%" DIA X 7-Yig" THD ANCHOR STUD
O (BASE UNIT) 7" 25 -11" 27'-11" 5/ u
1 78" 28" -3" 307 -3" 33940 4372G 72 50 18 %" FLATWASHER
2 85" 30" -7" 32'-7" 33941 / 33942 3310G | 72 50 18 %" LOCKWASHER
2'-8" 3 92" 32'-11" 34°-11" 33943 / 33944 =
Reinforced 4 99" 35 -2" 37 -2" 33945 / 33946 BACKUP SUPPORT OPTIONS 3361G | 72 | 50 | 18 | %" HEX NUT
Concrete Pad 5 106" 37°-6" 39°-6" 33947 / 33948 SQUARE CONCRETE BACKUP 52068 6 4 2 Adhesive, Hilti Hit HY-150
6 113" 39'-10" ‘-10" 33949 / 33950
7 120" 42" -2" 314'_129 33951 / 33952 CONCRETE BARRIER (CTB) BACKUP ANCHOR HARDWARE (ASPHALT BASE)
,_I_‘ | | e 8 127" | 44" -5 46’ -5" 33953 / 33954 SINGLE SLOPE CONCRETE BARRIER (SSCB) 6380G | 72 | 50 | 18 |%"Dia x 18" Thd Anchor Stud
: - 9 134" 46' -9 48° -9 33955 / 33956 N 43726 | 712 50 18 |%" Flatwasher
10 141 49 -1" 51 -1" 33957 / 33958 GUARDRAIL BACKUP (BASE-PLATED POST) 8
9% "19%," 10+ W T9e-TRACC WING EXTENS]O':gNSULT TRINITY SALES PERSON GUARDRAIL BACKUP (DRIVEN POST) 33106 | 72 | 50 | 18 |%" Lockwasher
Il 1 e— "
‘ e RECT EXTENSTON TRANSITION OPTIONS 33616 | 72 | 50 | 18 |%" HEX NUT
| Y Epoxy Anchored NUMBER OF SYSTEM | EFFECTIVE 'de 5206B | 15 11 4 | ADHESIVE, HILTI HIT HY-150
2'-0 et WING ExTENsIONS | WIPTH | [ENGTH | LENGTH PART NUMBER VERTICAL WALL
(/B Dia. Hardware) S ErSE UNTT cg- . - (LEFT®# / RIGHT=) MODIFIED (CTB) TO VERTICAL WALL ANCHOR HARDWARE (OPT IONAL [TEMS. AS NEEDED)
4'-0 1 LI LR — 3540 CONCRETE BARRIER (CTB) 52078 | A/R | A/R | A/R [ NOZZLE,MIXER, HILTI HIT HY-150
| | 2 72" | 257-8" | 27'-8" 33941 / 33942 GUARDRAIL (W-BEAM) 52088 | A/R | A/R | A/R | EXT. TUBE,MIXER, HILTI HIT HY-150
3 79" 28’ 30’ 33943 / 33944
PAD FLARE WIDTH VARIES WITH SYSTEM LENGTH 3 2 O T GUARDRAIL (THRIE-BEAM) 5205B | A/R | A/R | A/R | DISPENSER GUN,HILTI HIT HY-150
. o —4 A/R | A/R We "
SECTION A-A 2 3z 32.-8 39.-8 33318 FOR BI-DIRECTIONAL TRANSITION PANEL DETAILS 52098 | A/R DRILL BIT, Y ', HILTI SDS
== ;v - - 6 99 35 37 33949 / 33950 "
7 706" 7 397 4" 33951 7 33952 (SEE MANUFACTORER’S PRODUCT MANUAL).
8 113" 39’ -8" 41°-8" 33953 7/ 33954 BACKUP AND TRANSITION TYPES ARE SHOWN ELSEWHERE ON ;ﬂ Design
9 120" | 42" 44 33955 / 33956 THE PLANS, (I.E. ATTENUATOR LOCATION DETAILS OR IN . Division
TYPE TEST 10 127 447 -4 46 -4" 33957 / 33958 THE GENERAL NOTES). ITexas Department of Transportation Standard
(WIDE) LEVEL 10+ CONSULT TRINITY SALES PERSON
Wide-SHORTRACC WING EXTENSIONS
FASTRACC Wide-SHORTRACC EXTENSION FOUNDATION OPTIONS TR I N I TY H I GHWAY
4 70 NUMBER OF SYSTEM | EFFECTIVE
(4 Stage WIDTH | PelcTh LENGTH PART NUMBER 6" REINFORCED CONCRETE
System) WING EXTENSIONS (LEFT# / RIGHT#) CRASH CUSH ION
TRACC 0 (BASE UNIT) 39" 15' 17 8" UNREINFORCED CONCRETE
1 46" 17°-4" 19° -4" 33940
(3 Stage TL-3 3 53" 18" -9~ 20" 9" 33941 7 33942 3" MIN. ASPHALT OVER 3" MIN. CONCRETE (WIDE UNIT)
System) 3 60" | 217 -1" 237 -1" 33943 / 33944 " "
2 66" 2375~ 257 _5" 33945 / 33946 6" ASPHALT OVER 6" COMPACT SUBBASE
oo SHORTRACC | . _, 5 73" | 25" -8" 27°-8" 33947 / 33948 8" MINIMUM ASPHALT TRACC (W) -16
g (2 Stage 6 80" | 28 -1" | 30" -1" 33949 / 33950 S Pt T T e
<= System) 7 87" 0’ -4" ‘-4" 33951 / 33952 ! : ' ! : !
35 : ; YL A ¥ S 33953 7 33954 FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, @001 Februry 3% | oo [s] s
. NOTE: The Stage System refers to number of replaceable 9 101" 34'-11"]  36°-11" 33955 / 33956 ) REVISTONS 6449 37| ool us 59, ETC.
el “sled sections” that could be replaced independently. :8+ 108 37°-3 39°-3 CONSUE'I'39T?!ZNI/'I'Y3S3A9LE§ SERSON RevieED 03, 2016 ) pist CONTY SHEET 0.
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o g 24"
" " . . " " . . Profile Grade Line GENERAL NOTES
2 6 Profile Grade Line 2", 6 Profile Grade Line (See Note 10)

1. All materials and construction shall be in occordance
with Item 529, "Concrete Curb, Gutter, aond Combined

‘ (See Note 10) (See Note 10)

21" " B Curb and Gutter."
71:\ 2" 1o 4" & 2" 4o 4" V2 2" to 4 u
© © 2. Concrete shall be Class A.
3
] Bar C
—_—————— = T [ 'F T T e 3. When reinforcing bars are used, they shall be No.4 unless
/_ ) ) 3 otherwise shown. The use of fiber reinforced concrete in
U | P + V2T V2T s Note 13 — lieu of reinforcing steel is acceptable. Use fibers meeting
sua S+eoe\/|emen ee Note the requirements of DMS 4550, "Fibers for Concrete, " and
dose fibers in accordance with Material Producers List (MPL)
TYPE I CURB TYPE I CURB AND GUTTER "Fibers for Class A and B Concrete Applications.”
n n
TYPE I CURB (MONOLITHIC) 2" - 4" HEIGHT 2 4 HEIGHT 4. Round exposed sharp edges with a rounding tool, to a
2" - 4" HEIGHT minimum radius of '4 inch.
5. All existing curbs and driveways to be removed shall be
8" 8" 24" saowed 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) pavement, Bar B may be drilled and grouted in place,

‘ (See Note 10) ‘ (See Note 10)

See Note 6 and 13 or may be inserted into fresh concrete.
—

See Note 13 —| See Note 13 —

2" 2'/;"1 \ & zyz-I 7. Expansion and contraction joints shall be constructed
" " cq", gn 5 3" . . to match pavement joints in all curbs ond curb and

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

7 placement of curb or curb ond gutter is not aodjacent

to concrete pavement, expansion joints shall be

Usual Pavement —|

Steel / /Bor C provided at structures, curb returns at streets, and
e T PermissibleJ/‘/’ T T at locations directed by The Engineer.
(YA h "
| 32,] IVZT Consfruction TI/ZT 3 8. Vertical and horizontal dowel bors and transverse
(See Note 12) reinforcing bars shall be placed at four feet C~C.
9. Dimension ‘T’ shown is the thickness of concrete
TYPE I1 CURB TYPE I1 CURB AND GUTTER pavement. When curb is installed adjacent to flexible
TYPE EI CURB "(MONOLITHIC) 5-- - 5 ;/4 n HEIGHT 5" - 5 ;/4 n HEIGHT pavement dimension ‘T’ is 8" maximum.
5 -5 ;/4 HEIGHT 10. Usual profile grade line. Refer to typical sections
and plan-profile sheets for exact locations.
24"
11. One-half inch expansion joint material shall be provided
8" 8" Profile Grade Line where curb or curb and gutter is odjacent to sidewaolk
8" Profile Grade Line (See Note 10) or riprap.
" " X . (See Note 10) 1" 7" For Curb Height= 5 %"
Z 6 Pro(fslelee ,\?orfedel (I)_)me 2" 6" For Curb Height= 5" 27 6" For Curb Height= 5" 12. When horizontal permissible construction joints are used,
| 1™ I For Curb Height= 5 ¥" the longitudinal pavement steel shall be placed in
accordance with pavement details shown elsewhere in the
6"R-] 2" 4o 4" 3" s plons. Reinforcing steel for curb section shall then
i ° 3" 5" or 5 ¥" conform to that required for concrete curb.
7 I 5" or 5 ¥" o 4
{ " 13. Baor B plaocement as needed (typically at four ft+. C-C) to
Permissible J 5" 1 Asphal t support curb reinforcing steel during concrete placement.
Construction Bar C See Note 13
vernt See Note 13 — | 4 I T BN T .
s T'/ZT T'/zT 3
Permissible
Construction
TYPE I1I CURB (KEYED) Joint ‘ 12" ‘
2" - 4" HEIGHT TYPE Ila CURB TYPE I1a CURB AND GUTTER Varies
5" - 5 ¥" HEIGHT 5" - 5 3" HEIGHT
8" BAR C
. . . . CURB TRANSITION NOTE: BAR B
6 2 Pro(fsu le '\?r_rodeul)_)lne Field conditions may require a
‘ ee Note longer or shorter traonsition, and
shal |l be shown elsewhere in the
\/ou . plans,or as directed by the Engineer.
2Y> & /2" Wide Expansion ! §® Design
3 v 5" or 5 ¥" Joint Material Top of Curb 10°-0" Curb Transition (0" to 2"), Division
3" | 1o X X (See Curb Transition Note) I Texas Department of Transportation Standard
7
Top of Pavement Use 2 layers of roofing felt Top of Curb . CONCRETE CURB
Permissible / 5" Asphalt 7w N Change in
Construct ion 2 ea ~ g"x 24 to wrap bars and plug end A AND
oot Smooth Dowels Height

:Top of Pavement CURB AND GUTTER

] T
TYPE IV CURB (KEYED) ./ZTT
00 5" - 5 ¥ " HEIGHT T CCCG-22
== " " " FILE: cceg2l. dgn oN: TXDOT ck: AN ow: CS ck: KM
ég 10 ' = 2 ©TxD0T: gJUNEgzozz CONT |SECT ‘ 408 HIGHWAY
o CURB TRANSITION REVISTONS 6449/ 37| 001 |us 59, ETC.
EE EXPANSION JOINT DETAIL Note: To be paid for as Highest Curb :II&TJ FORC;UN;END SHE_E,TINO'
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Toenail with one 18" min
16d Galv. nail to 6 *—’I 12" (Typ) 1" %1 Yy 125"
6"x 8"x 14" Treated Do not use prevent block rotation - V" 4Vp" Slotted Hol B B w om
Wood Block Wosher 4 . . ke L otrea Holes 2,4 l/“ a%a" 2
8" ze‘rgeendBo It - 2. ~ Guard [&
. ead an t S Lociions Rai |l
B Paten o it Elonene ) " o | s ' Lo Burten s
Nut & 1 ¥"0.D. < - s = , ! Post Bolt with Nut ond
- } 1 ¥"0.D. Washer.
\gg:ge;)(Se; f;e[l;l_egal ~ + - R \— P (] | II&) | (See General Note 3)
- /8 1Q. = == "
hole in post & block. & 9" (Min.) & ~J Wood Block VY2 9" L) é)” |
p 3 Fill Depth N * (Typ) (Typ) 1 1
. o o Steel Post S S . .
Front slope F T t;) % 1] 1] | Direction of
break N E) o /3?9— Steel post connection to culvert o] 1d | - .
Vories g < slab (use when there is less than cIjI | I Adjacent Troffic
|—T— - 3 L AAD 43" cover over culvert slab) T T
- yp 3 = [ 5%"x 10"x 6"
I I e ‘tg { 1 \ls /" (ASTM A36)PIate
| cutvert ¢ JdpaAL 8 -_%" Button Head
I é a N_ W6 X 9.0 or Slab § l‘/"dia holes . i Splice Bolts and Nuts
| | \6 W6 x 8.5 -/ b % Post (s) maoy require field (See General Note 3)
= - ifications to ensure
| | o :" AL ¥4" dia. (ASTM A307) Bolts w/Washers Z / mod i 1
| K S Y%A Boit length « siab+ 27 Field Ya"x ©"x 8" (ASTM A36) proper guordrail height.
. ' I- 1‘ -d h .
Edge of shoulder —— | @ . WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO mecessary 1o leor weld. re haraaom Plate RAIL SPLICE DETAIL
or widened crown. b4 STEEL POST Direction of bolt
ro N WOQD POST STEEL POST placement is upward. % LOW FILL CULVERT POST
| |
Permissible square punching FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY
| | guide hole, %" max. (Typ.) GENERAL NOTES
| | M; 13- 6 2"
n . . . . 2 1. The type of post (round wood post, rectangular wood post, or steel post)
- - Dig Note: ig‘j ':g;'rzzb;‘r‘:dnf‘:ﬁé‘:mre ™ v > o 3,,‘/\ oVa will be shown elsewhere in the plans. The exact position of MBGF shall be
WOOD BLOCK TO ) /1 ! A | shown elsewhere in the plans or as directed by the Enguneer. Steel posts
-_— |/ 11 | i | to be galvanized in accordonce with Item 445, “Galvanizing."
TYPICAL POST ROUND WOOD POST ¢ 7P | o I o]
- m . c], ? c], 3l 2. Rail element shall meet the requirements of Item 540, "Metal Beam Guard
€ 2%," x 1)"Slotted — - _E'g_ - = - -1 I Fence" except as modified on the plans. The Contractor may furnish rail
Holes (Typical) o fl f b | bW v elements of 12 Y, or 25 foot nominal lengths.
[ ' [ TD
b b — 1t = 3. Button head "post" bolts (ASTM A307) shall be of sufficient length to extend
M Pk |2 through the full thickness of the nut (ASTM A563) and Type A (1 %" O.D.)washer
Ya"x 2 V2" Slotted 5c}nd not I}nore -rh%n 1" beyond it. Button head "splice" bg/l ts (ASTM A307) are
Holes (Typical) " x 1 " (or 2" long at triple rail splices) with a double recessed
oles (Typica ELEVATION 12 ;" (NOM.) W-BEAM SECTION 8t ASTM ASE3) . 9 P P e
25 foot sections may also be supplied (See General Note 2) . . . . R
4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.
MBGF length of need (L) /\/
| * ¥ Terminal Anchor Section (TAS) 6 -3 | 6 -3 | 6 3" | 6 -3" | 5. Crown shall be widened to accommodate the Metal Beam Guard Fence.
25 | | | | 6. The lateral approach to the guard fence, shall have a slope rate of not more
|
Ll Ll 1 Ll Ll | than 1V:10H.
|| || || || || $ 7. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
= <77 { shall be positioned so that the face of curb is locaoted directly below or behind
E\ N_ Ground Line Post Bolt Length the face of the block. Rail placed over curbs shall be installed so that the post
Tgrmigol Anchgr Direction of VorTos 9 bolt is locoted opproximately 21 inches aobove the gutter pan or roadway surface.
(See Options Below) * ¥ Ad] t Traffi I
TERMINAL ANCHOR SECTION (TAS) @iocent Traffic Splice Bolt Length 8. If solid rock is encountered within O to 18" of the finished grade, drill g 22"
Terminal onchor sections are only for downstreom use, when V4" or 2° gitlz. hoéif- g4; in:r:o ‘rhekrociﬂ;, OT-SH | Ik'r\yo 12" d“i' fgog-rl'ro ?g?kdoy?qlop?équ_
1 ¥ s} the hor {zontal clear r f tha troff} oles .into the rock. solid rock is encountered below 18 rill a ia.
ocated outside e horizontal clearance area ot opposing oftic. hole,' 12" into the rock or to the standord embedment depth, whlcﬁever is less.
Oval Shoulder :]]]Il]]]] ]% Any excess post length, after meeting these depths, may be field cut to ensure
Button Head proper guardrail mounting height. Backfill with a cohesionless material.
Provide 4 odditional %" holes in )
end of terminal roil section W-Beom with 9. Posts shall not be set in concrete, of any depth.
S Saoptice BUTTON HEAD BOLT
8 ~ %"x 2" hex bolts with nut connection —_———— 10. Special fabrication will be required at installations having a curvature of
ond 1 ¥%"x 3"x ¥ " plate washer. Post ond Splice Bolts less than 150 f+. radius.
R 10" x Y4" x 15 V5" (See General Note 3)
Y. Holes 11. The terminal anchor section (TAS) post shall be set in Class A concrete
16 (unless otherwise shown in the plans) in accordance with [tem 421, "Hydraulic
Cement Concrete." Concrete shall be subsidiary to the bid item requiring
Top of 4 construction of the terminal anchor section (TAS). Terminal anchor post to
Finished Mox.T = be golvanized in accordance with I[tem 445, "Golvanizing."
Grode a - Connector
\ M“"'T Top of o o ‘3€€ detail) 12. Unless otherwise shown in the plans, a composite material post and/or
" T F-,ﬁished oe block that meets the requirements of DMS-7210, "Composite Material Posts
13'4 28 Grade B and Blocks for Metal Beam Guard Fence" may be substituted for posts
L 6"x % "x 6" min. : Sw 0 _/_J\_- N and/or blocks of similar dimensions. The Construction Division, TxDOT
x 16 %" bent to 70° " T5% W8 X 18 - 4 ~1" Dia. M NEES maintains a Material Producer List (MPL) for producers of materials
or 2R s 6"x 3 "x16 ¥" W8 X 18 N ERS (2 -4" min) Holes for %" x 2 Ny T Note: Terminal Connector to be conforming to DMS-7210. Only producers on the MPL can furnish composite
welded to 70° or 12" —DC]' (2°-4" min) ﬂ N Hex Bolts with Nut and used with terminal anchor material posts and/or blocks.
x e "x 16 2’4 plate - 1 %" 0.D. Washer. 10 Go. post options 2.
bent to 70 oPTION (1) 1N (2 I ONLY FOR USE IN MAINTENANCE REPAIRS OR
Note: This anchor post requires four additional %" holes . —_— T - co—  o—| tw HIGHLY CONSTRAINED SITE CONDITIONS.
. . . . . 5/ n Note: This onchor post requires the use of the 10 goa. 3 :
(shop or field) in the rail member with eight 3%" hex + . | + T+h £ % h bol+ Tth
bolts with nut ond plate washer. n::mc';g wz::Zic or wi our % ex bolts wi 26" ® Desi
. % esign
" Division
1
TERMINAL_ANCHOR POST OPTIONS ection oF 4 ~ 1" Dia. 1% l Texas Department of Transportation Standard
(See General Note 11} ?é:m‘ al rO‘ Holes 8 _29/3 fx 1 Vet
Terminal / Terminal Vo'l 4y
/_ Anchor Post Notes: _"_/\ T +~ Anchor Post #"4—/44 %'ls::ﬁgf:o;es.
Either concrete anchor may be used L L XIEE] T ] for hardware)
. . . Yo z —_— | ——
with eitner post opiion above. I < : : METAL BEAM GUARD FENCE
18" dia. round No construction joint is ol lowed 1l n | —30" squore x " —o—|—o—
by 5'- 0" deep in the concrete anchor. 5 n n / 2'- 4" deep : r— —= 1
: or 16" square Terminal rail may be bolted to I I or 36 dEo. N 1 L
? by 5'- 0" post and in twist position prior N " " round (min.) ~ C? c?_ MBGF - l 9
. Deep Anchor to placing concrete anchor. ~ " | by 2°- 4" - —>— o—
n w . Deep Anchor " 0
@ o 1f concrete onchor is precaost, B S
W the area should be compacted T B \_ Vow "
= as dirclecfeg by IRe E_r.\qigeer. © ey él/z'H-x d%H | Fre: mbgfl9. dgn on TxDOT [exs kM [ow: BD ck: VP
oL when placed in the field. — otte ole ©7TxDOT NOVEMBER 2019 CONT | SECT JoB HIGHWAY
@ B
o e Place face of post l TERMINAL CONNECTOR REVISIONS 6449 37 001 us 59, ETC.
W TERMINAL CONCRETE ANCHOR OPTIONS approx. on § of anchor For connection hardware to concrete rails, pywes P p—
g: (See General Note 11) see the MBGF transition standards. HOU FORT BEND 72
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Toenail with one 6"
16d Galv. nail to A‘\*f ~

prevent block rotation s 12" GENERAL NOTES
2% aVan AV 2v
T -+ 1 1 1
2 | 1. The type of (CRT) post (round wood post, or rectangular wood post) will
O P o | 1 ~ %" Button Head be shown elsewhere in the plans. The exact position of MBGF shall be
;I ¢ L P = ﬁ'_‘\ Post Bolt with Nut and shown elsewhere in the plans or as directed by the Engineer.
W e ’ } } 1 "0.D. Washer.
.;-I'p‘.y*? S ; | g (SZ4e General Note 3) 2. Steel posts are not permitted ot CRT post positions.
o 1
A g \ 6” : 3. Rail element shall meet the requirements of Item 540, "Metal Beaom Guard
7" Dia x 6'- 3"Lg. CRT irection of Fence" except as modified on the plans. The Contractor may furnish rail
\ 2 Post w/2 /2" Dia. he d;: b : by Direction o elements of 12 ', or 25 foot nominal lengths.
3 . N
" " . el Holes. Adjacent Traffic
Ponttur s T | TRy . P! | "D | 4. Button head "post” bolts (ASTM A307) shall be of sufficient length to extend
Holes 2 : - | WF'n'Shed 4 through the full thickness of the nut (ASTM A563) and Type A (1 ¥" 0.D.)washer
) ™ | | Grade & and not more than 1" beyond i+. Button head "splice" bolts (ASTM A307) are
! 1 } 8 ~ 3" Button Head %" x 1 V4" (or 2" long ot triple rail splices) with a 3" double recessed
Finished © I Pos+ Splice Bolts and Nuts nut (ASTM A563).
W— Grade I $00D BLOCK TO s (See General Note 3)
R | ROUND WOOD (CRT) POST L 5. Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
%k hol . Showing the required Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.
regkowgy holes in 21, Dia. holes.
e;]ﬂ??rb(CRT)_ pgs; 1'ype,” | & T RAIL SPLICE DETAIL 6. Crown shall be widened to accommodate the Metal Beam Guard Fence.
: sha e oriented paralle
\‘/‘\\/‘\L to tangent of curve (See e 7. The laoteral approaoch to the guard fence, shall have a slope rate of not more
CRT Post Detail) MBGF 9r.MBGF \ +han 1V: 10H.
WOOD BLOCK TO RECTANGULAR Tronsition . . . -
8. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
WOOD (CRT) POST o) shall be positioned so that the face of curb is located directly below or behind
Showing the required the face of the block. Rail placed over curbs shall be installed so that the post
31," Dia. holes. bolt is located approximately 21 inches above the gutter pan or roadway surface.
End MBGF or Ho 9. If solid rock is encountered within 0 to 18" of the finished grade, drill a 22"
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 Heo\('jl and Splice Detail Any excess post length, after meeting these depths, may be field cut to ensure
5" Button Head Rail Element ,7 F=~ proper guardrail mounting height. Backfill with a cohesionless material.
Post Bolt with 7\ " _ _
Nut & 1 ¥"0.D. N H | (See General Note 10) 10. Guardrail posts shall not be set in concrete, of any depth.
Washer (See General ™~ T - ] . . .
Note 3). %" Dia. F=F = § 11. Special rail fabrication will be required at installations having a curvature of
hole in post & block. - f:’ less than 150 ft. radius. The required radius shall be shown on the plans.
| @ n
v o + RT P ) " 12. The terminal anchor section (TAS) post shall be set in Class A concrete
Varies 5 CRT Posts spaced af 6'- 3 (unless otherwise shown in the plans) in accordance with Item 421, "Hydraul ic
I‘—’ o x (See CRT Post Detail) Cement Concrete." Concrete shall be subsidiary to the bid item requiring
2°-0" Typ A = 2 construction of the terminal anchor section (TAS). Terminal anchor post to
' 5 S Standard MBGF Posts be galvanized in accordance with Item 445, "Galvanizing."
(- 0 _ -
| [ 8 o , N See Rail 13. Unless otherwise shown in the plans, o composite material post and/or
(VAT ¥ | | Q Spli Detail block thot meets the requirements of DMS-7210, "Composite Material Posts
2 2" Dia. holes = N \ plice Detai O
(required w/7" Dia. 11 o ] and Blocks for Metal Beom Guord Fence" may be substituted for posts
round post) are to be L . c S T 7 : and/or blocks of similar dimensions. The Construction Division, TxDOT
oriented parallel | | [a) 3 N s maintains g Material Producer List (MPL) for producers of materials
N x ~=-7 conforming to DMS-7210. Only producers on the MPL can furnish composite
to tangent of curve 1 1 = A
| | B . material posts and/or blocks.
| | " Begin Payment
| | . for MBGF
I I © End MBGF (SR)
1 1

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

installation located at 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 stondard
Driveway (TAS) (EA.) Standard MBGF (FT.) (TAS) Terminal Anchor Section can not be installed.

| 6'- 0"t

ONLY FOR USE IN MAINTENANCE REPAIRS OR

o g HIGHLY CONSTRAINED SITE CONDITIONS.

6 - 3"
/\/'“ Finished

=t Design
Division
I Texas Department of Transportation Standard

| |
I I
/ Graa v 2 Yaty e
ar 5 v r“—\ Vor 2471
I / 6 %"

6 'a"

TR %

ST —
Il o e _/ I| N
1 Finished I :

5 | D= Y
! A, Grade ' Gz RS
- (3°- 0") (W8 x 18) Anchor Post, \/ -“‘%\5 © ME TAL BEAM GUARD FENCE
i L set 18" into concrete footing. Stots Ufg'x 1" - (SHORT RADIUS)
18 dia. ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM Plate Washer

min. GENERAL NOTES (Galvanized after fabrication) 2" x 6 " x Y

MBGF (SR) -19

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

LX)
i within driveway locations, where the ROW is |imited and W8 x 18 %" x 2" Anchor Bolts - - - - -
<= a standard 25 ft. (TAS)Terminal Anchor Section, is too long. (3'- 0" with 1 ¥" 0.D.washer Z)LE. mbgfsr19. dgn on: TXDOT ‘CK.KM ‘DW. BD ck: VP
% : . and hex nut RAIL ADAPTER TxDOT NOVEMBER 2019 CONT |SECT 408 HIGHNAY
kA . Term I anchor 1t shall + in CI A concrete. nAaLl AvAriEm
e 2. Terminol anchor post sno . be set in € G?s .co . ANCHOR POST Rail - 10 gauge REVISIONS 6449 37 001 Us 59, ETC.
i 3. All steel shg-lﬂ!] t[>$ goll‘zgmfgdlcff?r_fobc|co+|on in (Calvanized after faobrication) e P e
== accordance wi em , alvanizing. HOU FORT BEND 73




(5) %" dia. heavy hex head bolts

4 ~

1" Dia. Holes
with 4 ~ #5 Gr.60 Galv.
Rebar Stakes 18"

DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

Type IT
Curb

Long

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

(Nested)
Thr ie-Beam

Thri

3"

l

Q
|

e-Beam

Transition

H

Al

! ——_

H

\_ T
AN |

.9:

(ASTM A325 or A449)

=

4'- 5"

1I-IIOII

4'- 2"

Precast Curb
Hole Locations

Ill_L

—_—
Direction of

Traffic

(4-1" Dia.Holes) TYPICAL PLAN VIEW

(10) 1 %" 0.D. washer under each
End payment for Metal Beom Guard
h;ex DO-H' heod ond nut. 18- 9" Metal Beom Guard Fence Transition (EA) <= Fence Transi+ion. Begin payment
(5) %" dia. heavy hex nuts for Metal Beam Guard Fence.

6'-3" Thrie-Beam
| Tronsition to W-Beam

3 Spaces 3'-1/5"

(ASTM A194 or A563)

Thr ie-Beam Connector
to Concrete Rail

(See MBGF Standard Sheet)

5 Spaces ot 18 ¥"

74" om /2] 7'-0" Long Post (All Types) 6'-0" Long Post (All Types) 6 -3" | \\'\& A =
12"| (See General Note 3) B c [ WOOD BLOCK TO RECTANGULAR WOOD POST WOOD BLOCK TO
| ‘ I I STEEL POST
. — A | N GENERAL NOTES
o © - L] L]
M%_G_ _ — PR A E— S S S — |>_ 7 1. Concrete curb may be cast-in-place or precast as shown on this sheet.
= == = Min > When used in conjunction with thrie-beam guard fence transitions, curb
o P P e >R SRR v, 1" -10" Oiq shall be Type I1 (Typically 5 ¥" height above surface; See CCCG
- ] ] ] ] [ 1°-9 /2" standard sheet) unless otherwise shown in the plans. If other curb
- N o R NN ) B o Kr WOooD BLOCK TO heights are shown in the plans in conjunction with the transition, the
I —— — g — P 1 — V7R ROUND WOOD POST curb height may be from 4" to 8" with a relatively vertical face.
Chamfer required on L [ [ L [ / [ o o - Concrete curb shall be continuous to the seventh post.
concrete rails that extend S e L : D b Lo - R ) . o
beyond the face of the curb bl bl Il bl i hei h1!/ ’ : : rol Lo P Contact the Design Division for drainage cut options needed within the
and/or guardrail transition : : : : : : : :'rzper $é°4" mox. . : : Lo - curb section of the transition.
4-#5 Gr.60 Galv. L |1 9t terminal point Il P I | Raise guardrail r The type of post (round wood, rectangular wood or steel) will be shown
Rebar 18" Long 1 , | ,if necessary. 1o - : : ;Er’ ’r:‘:ifr [')0;10 : : elsewhere in the plans.
LJ *
Type Il Curb ! | : : : : : : : : : : L LJ LJ 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
(See precast curb note) L L L L L LTAI of the post, at least %" in height, and visible after installation.
y AN Wooden posts shall be marked with a brand, ond steel posts with a
Concrete curb Type Il subsidiory to "Metal Beam Guordfence Traonsitions". If no If shown elsewhere in the plans, additional curb stenci |pbefore galvonizing. ’ P
additional curb is indicated beyond the transition, then any curb height greater underneath guardrail will be paid for by the I|inear foot.
than 4" will be topered down beginning at the last 7 ft post to o maximum height 4. Rail element shall meet the requirements of Item 540, "Metal Beam

of 4" at the first 6 ft post. The thrie-beam terminal

be of the

Guard Fence" except as modified on the plans.
connector and the thrie-beam transition to w-beam shal |
same material, but shall not be less than 10 gauge.

TYPICAL ELEVATION VIEW

6’ -3"

:[i 3%

10
L)
: Gauge |‘_

I
2 ~12'-6" Long 1~ %" Top button head ! Contractor shall verify that the locations of bolt holes match those
29" % 1 Vp" mgéiég?om (12 Gauge) post bolt with washer and | in the thrie-beam terminal connector prior to ordering materials.
Slotted Holes nut. (See Section C-C) I 5. Unless otherwise shown in the plaons, transitions shall be placed
_Z;I 47414 '/4'1 | with the block face in front of or directly above the curb face.
"f’_' R _+ N 6. Install terminal connector with (12) rectangular guardrail plate washers:
e _@_l - (FWR03) and (12) 3" X 2" button head splice bolts with recessed nuts.
of ™
N é{) =2 -i— 7. Button head "post bolts & nuts" shall meet the requirements of (ASTM A307),
o » < < © and shall be of sufficient length to extend through the full thickness of
u ) P
N = ~ P T the nut ond 3" washer (FWC16a) and not more than 1" beyond it. Trim
=™ 1 1 remaining bolt length to meet required length.
of 3 i ¢ ¢
- == = —
", ii i ) ) 8. Fittings (bolts, nuts, aond washers) shall be galvanized in accordance
\ _j C 5 i 8~ %" x 1 Vi with Item 445, "Galvanizing”. Fittings shall be subsidiary to the bid item.
~ 78 X 4
Ya"x 2 Yo" Yamx 22" Button head splice bolts i Pt
Term?nol_/ Slotted Holes Slotted Holes 12 ~ %" Dio. x 2" u (Soee ﬁ;m__ spm':;aré’) 9. Crown shall be widened to accommodate transitions.
c°””g°*°" ?;’;oge::gglsﬁé,'rgeﬁolm THRIE-BEAM TRANSITION 10. If solid rock is encountered. See the MBGF standard sheet for the proper
(10 Gauge) THRIE-BEAM TERMINAL CONNECTION TO W-BEAM (10 Gauge) instal lation guidance.
(See General No+es_6 & 7 for required hardware) Only top post bolt required 11. Posts shall not be set in concrete.
m at this post location. Bottom A . A
bolt requires field drilling 12. Unless otherwise sh(_)wn in the plans, a cgmposn'l'g mc+er|c|! post and/or block
o 54 "Button head post 2 ) and is optional. o 1 Yy that meets the requirements of DMS-7210, "Composite Material Posts and Blocks
bolts with 1 ¥" 0.D. 4 < 2'-6 I 2 for Metal Beam Guard Fence" may be substituted for posts and/or blocks of
washer ond nut. %" Dia. | | = " T | similar dimensions. The Construction Division, TxDOT, maintains a Material
hole in post and block. qeegi g . _'9“ (Terminal c°""e°*°r’| *2 Producer List (MPL) for producers of materials conforming to DMS-7210.
—i“ | I - /_,_\ Only producers on the MPL can furnish composite material posts and/or blocks,
= 2~#3 Rebor (with 1 Y5 end v N " FEPRR PP o 5 (o< @ FR
0 cover) Required with R ™ % 5 =
- Ty; precast curb. Type 11 o~ G PO ONLY FOR USE [N MAINTENANCE REPAIRS,
————— Curb Qlm . .47_ .
\\.F \ Fal I . °<° — Direction of Traoffic - -
£ : |5 IR | - 7R A P \C é Design
= | g" T | K ° [ 5 ] Division
: -~ Add when gutter is I bt b ' o ' pl g I Texas Department of Transportation Standard
© | used in approaching I | o | | © | | ©
| pavement section. | g I
L il | ) | 1 1
| ! ]| o = METAL BEAM GUARD FENCE
' = | I ¥ N CONNECTION TO CONCRETE BRIDGE
i - ’\/——I | S | g
2 L SIS L NOTES: RAIL AND TRAFFIC BARRIERS TRANSITION
| ~|< ' . . .
COSJ:!:’_EIOL(IE oEUPRrEcos-r | ' b o (5) %" dia. heavy hex bolts, length will vary depending on width of concrete rail, (THRIE-BEAM TRANSITION)
RECAST CURBIT T o o | | I | I I leave 1" of bolt length past the %" hex nut. Trim as required.
i Type recast Curb secured wi —_ . e . .
ool | 4-%5 Gr.60 Galv. Revar stakes 18" tong. The 12°- 2" | : _ See General Notes: 6 & 7 for additional connection details. MBGF (TR) -19
. . +ions. - -
EL_I'J ::gi:g: % c;"’t-) rSnSng: cost in twe seetions I | SECTION B B SECTION c c FILe:  mbgftri9. dgn oN: TXDOT ‘CK:KM ‘DW: BD ‘CK:VP
=in . 8 . " Qo . N | BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. O 72007 NOVEWBER 2079 oo Teeer — pe—
@ || Section Gf' 6 b'?r"° W';“++“e "1?5:1 3 ;j - PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. x S . -
53| the doint comection io fwo 8- tong 1- 9ie femote | SECTION A-A TRANSITION SECTIONS INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. 6449 57] 001 Jus 39, ETC.
= =] |_ends connected with 145 Gr.60 Galv. Rebar 18" Iong. PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR. T 74
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20 " GENERAL NOTES

:T;szed; W-Beam v‘féggﬂ'ﬁ’ This section of MBGF
a. -
1- 0" i:ol Idnjofc:-r'i':engal;ghemg: 1. The type of post (round wood post, rectangulor wood post, or steel
— € adjace un 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

1 | 9 9 9 9 the Engineer.

G |

—_—T v { 2. Rail element shall meet the requirements of I[tem 540, "Metal Beam

Guard Fence" except as modified on the plans.

3. Button head "post"” bolts (ASTM A307) shall be of sufficient length to

Termina! Ce’;*‘;"lf'”e TYPICAL PLAN VIEW extend through the full thickness of the nut and Type A 1 ¥" 0.D. washer
erming ] plice and not more than 1" beyond it. Button head "splice" bolts (ASTM A307)
Connector —_ are 3" x 2"(at triple rail splices) with %" double recessed nuts (ASTM A563).

Direction of Traffic L
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 Splice f‘/ Fence Transition. Begin payment requiring construction of the traonsition.
for Metal Beam Guard Fence. . . .
¢ (See MBGF Standard Sheet) 5. Crown will be widened to accommodate transitions.

Concrete Bridge Rail

I 12'- 6" (MBGF) (12 Ga.) (Nested) (EA.)
or Concrete Traffic i

6. If solid rock is encountered. See the MBGF standard sheet for the proper

Barrier instal lation guidance.

|
|
|
|
i
|
A Qa Qa Qa 4

X 3 Spaces 3’ -1 Y," ‘e ‘_3gm
27 - g" ! P /2 6 -3 | 6 -3 | 7. Posts shall not be set in concrete.
— | 1= 0" ‘ A——o 8. Unless otherwise shown in the plans, a composite material post and/or
| block that meets the requirements of DMS-7210, "Composite Material Posts
1 £ A and Blocks for Metal Beam Guard Fence" may be substituted for posts
‘g ° | o o - o | - ) and/or blocks of similar dimensions. The Construction Division, TxDOT,
S T = ( maintains a Material Producer List (MPL) for producers of materials
: © conforming to DMS-7210. Only producers on the MPL can furnish composite
('/’ \ \ g moterial posts and/or blocks.
I A 7T77 \ - YSIU 9. Refer to MBGF standard sheet for additional details.
4 ~ U%" Dig. (ASTM A325)—/ - - - A . ) b o
hex bolts, nuts and - Do Do Do 8 ~ %" Dia. x 2" Button head splice D
washers (ASTM F436). Lo - Lo - bolts with double recessed nuts -
hex bolts shall be of sufficient - Lo Lo - (See General Note 3). Lo
length to extend through the i Lo Lo Do . -
full thickness of the rail, 1 o o o o o 1
washers, and nuts. L LJ LJ LJ LJ Lo _T 3" _@—@_|I"‘i
Chamfer required on concrete rails A ~—1 10 Ga. 2 -g"
that extend beyond the face of the
guardrail tronsition. 4 ~ 1" Dia. 7 V"
TYPICAL ELEVATION VIEW Holes B ~ 1 Varx2%,"
414 ay Slotted Holes
&5 — _c%_
%" Button head post i "
bolt with nut & washer . — N —e !
(See General Note 3). - R R —o— ®
Toenail with one | |
16d Galv. nail to — —
prevent block rotation \—
. Y4"x 2 'Y/"Long
;cgl Slotted Holes
> TERMINAL CONNECTOR
c
¢} . ] FOR USE WITH MBGF CONNECTIONS TO CONCRETE
e R 4',-) Ll P ot BRIDGE RAILS AND TRAFFIC BARRIERS
o 8 .gf_.‘(m
1
N 4
[(e) '8 -
WS
M
R ) \_6.. X 8"
Lal . C
T © 8
- |
o
o [ [ N ONLY FOR USE IN MAINTENANCE REPAIRS,
E L
| |
o
| | ® .
...B_ | | WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO ;’ Bﬁﬁﬁgn
SECTION A-A S WOOD POST STEEL POST A 7exas Department of Transportation |  Standard
N

- METAL BEAM GUARD FENCE

"’7 D7
‘o TRANSITION (TL2)

WOooD BLOCK TO (Low Speed Tronsition)

ROUND WOOD POST
X MBGF(TLZ)-]Q
E;'.J Fite:  mbgft1219. dan on TxDOT [exs kM [ow: BD e ve
%% (©TxDOT  NOVEMBER 2019 CONT |SECT 408 HIGHNAY
o REVISIONS 6449 37 001 us 59, ETC.
é: HOU FORT BEND 7L
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(Single) W-Beam shall match RA oT
(Nested) W-Beam the gauge of the adjacent run M
Connects to (12 Ga.) of MBGF. 1. The type of post (round wood post, rectangular wood post, or steel
T101 Bridge Rail. post) will be shown elsewhere in the plans. The exact position of
(See bridge rail transitions shall be shown elsewhere in the plans or as directed by
e 9 9 9 9 9 9 9 9 9 o Engineer.
0 | 0
¢ !;:E.IB | | _ ( 2. Rail element shall meet the requirements of Item 540, "Metal Beam

Guard Fence" except aos modified on the plans.

3. 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
— TYPICAL PLAN VIEW 1 ¥" 0.D. washer and not more than 1" beyond i+. Button head “"splice"
. . f Traffi bolts (ASTM A307) are %" x 2" (at triple rail splices) with a %" double
Direction o raffic recessed nuts (ASTM A563).
| End payment for Metal Beam 4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
.y . . ST¢ Item 445, "Galvanizing. " Fittings shall be subsidiary to the bid item
! 25'- 0" Metal Beam Guard Fence Transition (MBGF(T101)), to T101 Bridge Rail. ;‘/Guar_'d Fence Transition. requirinz; cong-,.n",c;.;gn 0f|+hé ?mnsmon_ upstdtory e
l This section of MBGF shall | Begin payment for Metal Beom
. Guard Fence. (See MBGF 5. Crown will be widened to accommodate transitions.
| 12'- 6" Metal Beam Guard Fence (12 Ga.) (Nested) | match the gauge of the adjacent | Standard Sheet) ' ' !
[ | run of MBGF. 6. If solid rock is encountered. See the MBGF standard sheet for proper
. . | instal lation guidance.
T101 Bridge Rail (See .4 spaces at 1'-6 ¥" 4 Spaces 3 -1 Yo" 6’ -3"
bridge rail sheets for s . % 7. Posts shall not be set in concrete.
connection details and . 15%" to ¢ of Splice
details for this post). 'i A —— 8. Unless otherwise shown in the plans, a composite material post and/or
block that meets the requirements of DMS-7210, "Composite Material Posts
Rai | \tl‘]‘lo. Q Q Q ﬁ: a sﬁ:: Q 1 s ) and Blocks for Metal Beam Guard Fence" may be substituted for posts
G— e S — T ———— — and/or blocks of similar dimensions. The Construction Division, TxDOT,
! RS : ° : ( maintains a Material Producer List (MPL) for producers of moterials
- conforming to DMS-7210. Only producers on the MPL can furnish composite
R material posts and/or blocks.
. | [ 1 S 8. Refer to MBGF Standard Sheet for additional details.
% Post connection may [ [ [ [ [ [ o | (]
be on either side of : [ [ [ [ [ [ 8 ~ %"Dia. x 2" button head splice [
(T101) post web. ¢ 1o 1o 1o o o 1o 8 T 1o
P Bridge Rail, | | | | | | | - . bolts with %" double recessed nuts L
Post (See General Note 3).
[ [ [ [ [ [ o L (]
[ [ [ [ [ [ [ [ (]
[ [ [ [ [ [ [ [ (]
LJ LJ LJ LJ LJ LJ LJ LJ LJ
A -
TYPICAL ELEVATION VIEW
5" Button head post Toenail with one
bolt with nut & washer R 16d Galv. nail to
(See General Note 3) - prevent block rotation ,\s:/
> g
S 5 ] : <> .
+ ol P . -
. 3-. .,,‘(“
g > N “
T S o ,»g‘
| | A Q
o -
Lo g Wl N
I I © . '8 - \_6" x 8"
o o3l [y
| | z - | |
M
Lo v 3 |
Lo - AL ONLY FOR USE IN MAINTENANCE REPAIRS.
Al
Lo sl WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO J— Desien
ivision
- J ~! | WOOD POST STEEL POST I Texas Department of Transportation Standard
~N
-

SECTION A-A ,07;_ METAL BEAM GUARD FENCE
TRANSITION (T101)

WOOD BLOCK TO

ROUND WOOD POST (T101 BRIDGE RAIL)
X MBGF(T101)-19
[FIgT]
o Fie:  mbgft10119, dgn on TxDOT [exs kM [ow: BD [exvp
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DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

Note: See SGT standard sheets for

18" 18" min. or proper installation and length Minimum 1°-10" beyond
. X nin. o of need requirements. guard fence Approx. 5'-0" 50 Approach Taper of Grading or Mow Strip
1|8 ducl:r min. posts 5°-10" I |
eaveou 3'-6" Typical r’ —_—-l | |
l T ® T © 1 =S ? e
o] Fe) j e Wj
I / U f
= S+
Edge of ~_ DIRECTION OF o2|3 Gradi g
P + — T P rading or approve
2 avemen TRAFFIC ~3ls Mow Strip (1V : 10H or Flgtter)
=
/\/ 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) /\/
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
Reinforced Concrete Site conditions may exist where grading is required
. [ — for the proper installotion of metal guard fence and
ﬁ;wAgﬁp?é+'° Povement A Approved Post end treatments.

| . .
(See General Note 4) Approach grading or mow strip may be decreased

or eliminated. As directed by the Engineer.

min usual

- RA T
eg < " e GENERAL NOTES
~ 0
m|3 — — - — — 1. This mow strip design is for use with metal beom guard fence,
r— r— guard fence transitions, and guard fence end treatments
(See SGT standards for proper SGT installation).
. . 2. Mow strips shall be asphaltic pavement or reinforced concrete
18" x_18 min. or A W-Beam (wire mesh or synthetic fiber), as shown on the plans and will be
18" dia. min. Edge of paid for under the pertinent bid item of work. Asphaltic pavement
leaveout PLAN Pavement shal | meet the requirements of the item, ond be placed in accordance
— . . with the pertinent bid item as shown on the plans. Reinforced concrete
/N Regular MBGF shown with Mow Strip shal | be placed in accordance with [+em 432, "Riprap." The use of the
I . synthetic fiber in lieu of steel reinforcing is acceptable, provided
| egggoéggeig?mme 1) Reinforced Concrete the fiber producer is on the Department Material Producer List (MPL),
| ﬁ" Agﬁhglhc Pavement maintained by TxDOT, Construction Division.
. ow Strip
Edge of o 2-Sack grout . - "
Posemenf - by (see General Note 8) 3. The leaveout behind the post shall be a minimum of 7".
\ - = Reinforced Concrete 4. The type of approved post will be shown elsewhere in the plans.
9 or Asphaltic Pavement i See the applicable standard sheets for additional details ond
N\ vsua! * Mow Strip . = = informat ion.
L ; — < ~I < M
] i . w9 5. Other curb placement options may be used. Curbs are not considered
R 1 ’ . - part of the mow strip and will be paid for under other pertinent
< | 7 15 bid item.
| Imin usual
| | = 6. Depth of mow strip will be 4".
~ [ _/ \_ . . .
K | | * Siope to drain W-Beam Edge of 7. The limits of payment for asphaltic pavement or reinforced concrete
) Pavement will include leaveouts for posts.
| | 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 port cement, 5 parts water, and 14 parts sand by volume) with o 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,
a L1 MOW STRIP DETAIL larger leave-out dimensions are acceptable from both an impact performance and
. . maintenance repair standpoint (Suggested maximum |eave-out of 20"). Payment for
Reinforced Concrete or Asphaltic P . s T < s
SECTION A-A Povement Mow Strip with 18" x 18" fL_ershmg on:: ?Iocung the grout mixture will be subsidiary to the pay Item of
. 18" diga. minimum l|eaveout rip rap mow strip.
Typical or . .
2-Sack grout
N . o ONLY FOR USE IN MAINTENANCE REPAIRS.
I ) - Reinforced Concrete
| I gie gccg ; - or Asphaltic Pavement gta gesign
2-Sack grout _ | andard for __ T Mow Stri ivision
- ! ° i Curb Types P I Texas Department of Transportation Standard
° Reinforced Concrete B 2-Sack grout ——
see CCCG g * ﬁg Agglljgllaﬂc Pavement c.l_) e
Standard for __ — — w [ . | """"""""
Curb Types . See CCCG— ~ Reinforced Concrete ! I__.I__5.| METAL BEAM GUARD FENCE
or Asphaltic Pavement = ]
Standard for * Mow Strip | jmin - usua
L i | Curb Types : — L (MOW STRIP)
I 1 4"

| *Slope to drain

| | . .
| *siope to arain LRl CURB OPTION (3) MBGF (MS) -19

CURB OPT ION ( ] ) I * Slope to drain FILE: mbgfms19. dgn on: TXDOT ‘CK:KM ‘DW: TXDOT ck: CL

(©7TxDOT NOVEMBER 2019 CONT | sECT 408 HIGHWAY

This option will increagse the post CuRB OPTION (2) SEVISTONS 6449 37 001 UsS 59, ETC
embedment through out the system. ! .

Curb shown on top of mow strip DIsT COUNTY SHEET NO.

DATE: $DATES
FILE: SFILES
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DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977

‘9
-
M Check for horizontal End of GENERAL NOTES
S|w Front Slope cleorance protection Bridge Rail
25 Break (See General Notes 4,5 & 6) // 1. For more detail: See MBGF, SGT, and MBGF Transition standard sheets.
N
[ ] a ~ 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
N | i A B3 B B RARAA HF—( are shown elsewhere in plans.
[} P . . .
° T 50" Is(;T (25:1 Straight Taper) | MBGF Transition 3. Use average daily traffic (ADT) for the current yeor to determine MBGF
2 S ot 1) length of need in accordance with the Roadway Design Manual unless otherwise
2 ee (See note 9) specified. Where significant traffic volume growth is anticipated on low
n volume (0-750 ADT) highways, use length determinations for the higher volume
- ,\ MBGF length of need (L) category.
Pa)
Q . 4. MBGF may not be required to shield departure end of bridge unless other
] Begin or end obstacles within the horizontal cleaorance |imits or opposing traffic indicate
e - 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 area of opposing traffic.
|-
(] . T+ 6. Direct connection of MBGF (ot 6’'-3" post spocing without traonsition) to
. . . e o3m MBGF Transition p p 9
g 50° SCT (25:1 Straight Taper) ! MBGF (6" - 3" Spacing) N— concrete rail are only for downstream rail connections outside the horizontal
2 | (See note 1) | | (See note 9) clearance area of opposing traffic. (See Detail A)
’ __Wl T ] (] B B u L g g g g g g g g g g g g g B 0 0 HHEEHE Hr——‘ 7. The crown shall be widened to accommodate MBGF. Typically the "front slope"”
—_ o \} break should be 2’'- 0" from the back of the MBGF post. This applies to new
= \ Front Slope \ construction on new alignment or where existing roadway cross section is
o+ Break to be widened to increase roadway width. This does not apply to rehab-
9 End of ilitation work where existing roadway crown width is to be retained
3 <& Note: . TWO LANE (RURAL) HIGHWAYS Bridge Rail (See Typical Cross Section at MBGF).
= 5 SG'!' I:GI| taper may be decreased or
. eliminated. (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 ot these bridge location(s) shall be
Eng of . o flared at the rate of 25:1 or flatter, and be of the length necessary to
Bridge Rail 5|« locate the terminal end at the 2 ft."maximum" offset from the shoulder edge.
Front Slope = 8
Break \ . 9. Transition length and post spacing will vary depending on the transition type.
\\\ - o Transition type will be shown elsewhere in the plans.
| 4]
l——JH AAAAA A A A A A [ A A A A A A A A A | i ! i |
.
" | 5
MBGF Transition ,\‘ MBGF (6’'- 3" Spacing) | 50’ SGT (25:1 Straight Taper) g
(See note 9) I I (See note 1) §
MBGF length of need (L) - . DIRECTION OF
NG Begin MBGF ADJACENT TRAFFIC
- z for Poymenm —=
(Two or more lanes = . "
Begin or end in each direction) s 27 - 0" T p*= == T 1°-0" Typ.
structure - kel yP. _—I *
- (See note 7)
I T.A.S. Option & 25' MBGF flare gt 25:1 Eront slope See MBGF standard
3 Soget . 5 break N for post types. CONCRETE
| 6’ -3" Spacing N | 25°Terminal Anchor °© RAIL
-~ MBGF length of need (L) | Section (T.A.S.) 2 o
N | e Lo
— TH i i B - I i — | | Edge of shoulder l Z
//\|\ = T 7\ or widened crown. Terminal Connector
Check for horizontal . \ 2'-0" Buried
. T
clearonce protection Eg‘é’”fsg:‘JgeEg;?gi) Front Slope Anchor Offset TYPICAL CROSS SECTION
(See General Notes 4,5 & 6) a AT MBGF DETAIL A
= MULTILANE UNDIVIDED (RURAL) HIGHWAYS All rail elements shall
2 - be |apped in the girecﬂon
x|& of adjacent traffic.
25 Front Slope End of
& Break Bridge Rail //
1l pesSs=a _ f f —
oL i 8 f | — i A A i i i i i i i i i i i i AR A AAARR H\H‘r—\
-0 T ']
g° 50° SGT (25:1 Straight Taper) | MBGF (6’- 3" Spacing) :/’ | MBGF Transition
T‘é (See note 1) I I (See note 9)
] ONLY FOR USE IN MAINTENANCE REPAIRS.,
MBGF length of need (L) ‘/,
= © Design
§' - g Division
S ONE WAY TRAFFIC Begin or end I Texas Department of Transportation Standard
) (Any number of lanes) structure
-3 - MBGF length of need (L) /, BRIDGE END DETAILS
[P [1]
- 0 ')
% 80 50° SGT (25:1 Straight Taper) | MBGF (6’ - 3" Spacing) A MBGF Tronsition (28" METAL BEAM GUARD FENCE
= =2 (S te 1)
= 53 l | ee note | (see note 9 APPLICATIONS TO RIGID RAILS)
o é T i g T 0 ] g ] ] [ ] ] ] ] ] ] B B HEHHHE Hﬁ—'
NS
- / N BED(28)-19
22 3%
£ s 3 Front Slope End of Bridge Rail FiLer bed2819. don o TXDOT_ [ox KW Jow BD cr VP
ou 9|5 ONE WAY TRAFFIC Break ©TxDOT  NOVEMBER 2019 conT |secT s08 HIGHWAY
[ . REVISIONS 6449 37 001 us 59, ETC.
i ~N
[S— DIST COUNTY SHEET NO.
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¢ Thrie-Beam

Parapet Panel Length (10" Min ~ 33" Max)

Parapet Panel Length (10" Min ~ 33" Max)

embankment unless shown
otherwise on the plans.
plan sheet for details and
length for payment.

2-6"

See | .
AT _ABUTMENT BENTS

7 U

AT SLAB EXP JOINTS

on

ROADWAY ELEVATION OF RAIL

¢ 5~ 1" Dia holes and 2 %" Dia x

2" deep recesses. Holes and recesses
must be formed or cored. Percussion
drilling is not permitted. Adjust
placement of reinforcing steel as
necessary to avoid bolt holes and
recesses.

¢ 5~ 7" Dia A325 Hex Head Bolts
with two 1 7" 0.D. washers.
washer under each head and nut.

Place

required when pedestrian
sidewalks are adjacent
to back of rail.

Terminal
Connector
(10 Gage) @ 1 3
1 g s
fffffff - N
i 5 -
g Splice Bolts ~ 4
%" Dia A307 : -
Button Head Bolt | ‘ | J \ o
with washer - ~| 9 N (Top of Abut Wingwall
Note: Bolt recesses are only ELEVATION

ot
Wingwall Length ‘ ‘
(Variable) 8-4" Usual & Max Post Spa i
5'-0" Min ‘ ‘ ‘
1'-0" 10" Min ‘ Rail Member 10" Min
7T Face of T ‘ ) :
» Abut Bkw/ = ‘ 1'-6" Max ‘ : ‘ Section ‘ ! (Typ) ‘ ‘ )
7Y 9" Max 9" Max 9" Max
End of Bridge Rail : ‘ I o | | | |
for payment % m $T7 ‘ | @—— ‘ —_@ @—— ‘
} | | | | | \ L
s Ll_J_LL I T j ] 100 I 7]
T T T T T T[> 1l 1 BN Ll
1 ‘ = Same as Slab A Same as Slab A 7" Min
| 2 Jt Opening Jt Opening — =l 3" Max
i N | ——
L \ @Thrre Beam Terminal Connector shall @‘E Exp Jt or ~intermediate Wall
@ Metal Beam Guard Fence P Joint (See Detail)
; <l im/ receive the same protective coating Splice Jt
Transitions must be Limits h r | i
attached to the bridge | of Abut as the attached Metal Beam Guard Fence. as required
rail and extended along the | Wingwall — — =

AT INTERMEDIATE WALL JOINTS

©)
27" Q

R,
/lﬂ

& Us

BARS Rb(#35)

U, U,

U,

6" u, & U,

5" U,

10"

4

3-10 %"

Us

1210 %" @

BARS U(#5)

Length shown for 6 %" Min bar

embedment with no overlay.
Ad just as required.

@ngwa/l Length minus 1'-1 15"

BARS V(#5)

Increase 2" for structures with overlay.

@Bo/rs shall be sufficient length

to extend %" to 3" beyond nut.

l=——  Sym about ¢Joint ——=f
$‘ Opening Opening ‘¢

R(#5 ‘ 2 R(#5 2 ‘ R(#5
#5) | | Ty (#3) (Tyo) ][] ( (#2)

| i |

V(#5) ‘ - V(#5) ‘ -

at 10 b 1 at 10 g ——=p—= |
el L “X X B R R R R X
| | | \

2 Eq Spa
Us (#5) U, (#5) R(#35)
S —
5 —— |
® ~—=— U (#5)
| B .
A 1'-0" Rb(#5)
TOP VIEW
Face of Rail
2" o
U, (#5) —= Bars Uy Spa at 9" Max
U, (#5)
Ur (#5) S R(#5) &J
=~ Rb(#5)
A

SECTION

TERMINAL CONNECTION DETAILS

s @

AT _ABUT WINGWALL

AT SLAB EXPANSION JOINT

<

Opening

6"

INTERMEDIATE

t— If forming

material is
not left in
place, plug
bottom 6"
with Conc

or slab

Joint sealing
compound.

WALL JOINT DETAIL

over all slab construction joints,
interior supports on continuous u
and at equal intervals in between

As necessary for
CG (Pan Form)

Note: Provide intermediate wall joints

over
nits,
as

necessary to maintain a 33" maximum

length of unbroken wall. Materia

| used

in forming joint may be left in place if
it is compressible and light in color

such as the following materials:

polystyrene, molded cork granules,

sponge rubber sheet, etc.

AT INTERMEDIATE WALL JOINT

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

1'-0"

OR CIP RETAINING WALLS

ABUT WINGWALLS

RETAINING WALLS

SECTIONS THRU RAIL

1-0" ) 1-0" ) 1-0" ) )
Nominal Nominal Nominal Nominal
Face of Rail Face of Rail ) Face of Rail Face of Rail
1| 10 |k 1| 10 |k 15 10" % 1l 10" 3
] . ]
- —
’ \ ’ \ S S
T T I~ I~
i i D & 1" A
. 1 o " , = ™ = e
R(#5) —H II =~ U, (#5) at 9" Max R(#5) II U, (#5) at 9" Max ‘ (Typ) c% i (Typ) (g N'
Rbo(#5) —H | U, (#5) Rb(#5) < U, (#5) 1 N ! N -
| | e _» - 3
R(#5) 77} l-fl [— Us (#5) R(#5) 77} I — Us (#5) Anchor Bolts &| Anchor Bolts &
&N R(#5)
a9 9 Bolt Anchor \{_f R(#5) T
PLs (Typ) = Bolt Anchor o
IRA I . 2 Y I A\ © PLs (Typ) ;
o5 F I S 05 F I 14 = s (CYy#2) at -
.S. Face n) .S. Face -l " 10 14" Max
1 0.5. Face Us (#35) 9" Max (Typ) ’ |
/ 1] ( | T| T e [ T e T T i\N =
. S 9 P 10 ] { ©.=
i 1o | | - |
=~ 1
‘ I ‘ | |
! 1 ! | | Top longitudinal slab bar
lo ol q P may be adjusted laterally
3" + to tie reinforcing.
ON CANTILEVER ABUT WINGWALLS ON FOUNDED ON CIP

ON BRIDGE SLAB

‘ by
cROBERT S. BISSETT JF\’.,;
y 79703/
"W o &L
"0 20 s TR S

A S[ONAL AL

ASSUAREE 0

Al B b

08/28/23

V(#5)
at 10 %"

SHEET 1 OF 2

I%’ Texas Department of Transportation

Bridge Division

TRAFFIC RAIL

(ALUMINUM)

TYPE T4(A)

FILE ristdeld.dgn__ on: JJP ‘m RLR  |ow:JTR ck: DWM
©rxoor April 2002 conT | secT 08 HIGHWAY
REVISIONS 6449| 37 001 USs 59, ETC.
DIST COUNTY SHEET NO.
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qB 6 1 Nut, Hardened washer
r 23 , 1Y at Splice or Exp Jts F )2]1 7 W and 2" 0.D. washer
6 7 2 6 7% Fing Jt Opening at Fing Jts Minor Axis —e 5 U % .
y Y < 7 9 P s Py g 5 1y 1
w . % R & Drive Fit Semi-Ellipse | ro- 1 r-on | | e 1% N 4 - -
7" % —" X Ly % = F—r‘* ¢ D" Dia Hole
= —— Sleeve Member 1 — = 3
< | ) ‘ | . 4 _ Q
:\r\; i N — 3 i .
< o </ — I — — — . - - 2 - —~
; R B : 2 % g
| ~ omi BOLT ANCHORAGE PLATE
B — ¢ Rail Expansion I Dia v emi 3 Dia
. . . . = A Ellipse
Semi Ellipse [ Semi Ellipse Joint or Splice Stainless Steel | R
‘ ’ ’ | Pin (Drive Fif o R ANCHOR BOLT OPTIONS
=~ Minor Axis KMmor AXis he" L e (Typ)
B I I,

GENERAL NOTES:

SEC THRU RAIL EXTRUSION END PLUG DETAILS AT SPLICE OR EXP JTS SEC THRU SLEEVE MEMBER This rail has been successfully evaluated by full-scale crash
tests to meet NCHRP Report 350 TL-3 criteria and can be used for
TUBE FABRICATION DETAILS 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
1 %" Min Rad 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.
L é} é} Rail member sections shall be attached to a minimum of three
. posts.
' I Cast or Machine All steel components except reinforcing shall be galvanized
o ‘@ this surface flat unless otherwise shown in plans.
PARTIAL PLAN OF UNDERSIDE Anchor bolts shall be 3" Dia ASTM A325 bolts (or A321 threaded
rods with one tack welded hex nut each) with one hex nut and one
s 2" 0.D. washer plus one hardened steel washer at each bolt. Nuts
H o : ) shall conform to A563 requirements. The untapped blanks shall be
P Tension Flange galvanized prior to cutting the threads. Threads for bolts and
nuts shall have Class 2A and 2B fit tolerances in accordance with
ANSI BI1.1.
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
Ll . Min Min 7 bent during installation.
B ‘*A' L T T Casting shall have a maximum draft of 3° and a minimum radius
R BT N ‘ L fillet of 4" unless otherwise shown.
‘ —'; ‘ IR E 5 1 Y 10 =— ¢ Anchor Bolts -= 1% SECTION Field tack weld !4'x 1" galvanized "Vandalism Strap" to two
6 7% A — 2 - 5% ; ; anchor bolt nuts (from nut to nut) on one side of each post and
' N B ' . oot " 1k ‘ 9 ‘ 17" paint with zinc-rich paint.
F 47% + 4 7% 1) |A, - - 8 — A, | I T | PERMISS RECESS IN POST BASE All concrete shall be Class "C". Chamfer all exposed corners.
100 > ,L PLob Lo 12" 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
2L 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
*’*‘7 submitted as 11" x 17" prints provided they are clearly legible.
Average weight of railing with no overlay: 188 plf (Conc)
8 plf (Alum).

15" ~ 13 NC Cap screws x 11"

15" thick washers, (4) Required 1 ‘ on 6 %' 6 3

31 3
A~ ! Yt6" % 5 by
T
\

1%6“

u

3" Rad (Typ)

Holes (4) Places

%6"x 35" Slotted
+5° Draft

74" Max

I"R on
Boss (Typ)

{

j\ I } )
- | ‘ \ | 1" Dia cored 8%
‘ 3% | 3% ‘ ” Holes +3° Draft -/,

o
X
2

—
3

1

REAR ELEVATION OF POST SECTION THRU RAIL ROADWAY VIEW/SECTION OF POST
RAIL POST & ANCHORAGE DETAILS

8'-0" Min, 8'-4" Max

3ES=1-0"
( 3 Eq Spa W
¢ Rail Jt |

Opening —e ‘
‘ ‘ 2 Bars R(#5) —— S(#5)

.

@

] 21/3211

| | . SHEET 2 OF 2

¢ Threaded

1 T T I ?/2’”~]3NCTapthru(2))

T ‘ ‘ (Typ) .
| ‘ | ‘ | \ | | | | SECTION ELEVATION :RE\ o7 \T\g\\\ I%’ Texas Department of Transportation
- ~<» : \ Bridge Division

i ‘ P2 o
| A — CLAMP BAR DETAIL Z % K
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parapet between rail post. SECTION THRU @Side Slot Drains must be centered between rail post within the / J TYPE T4(A)
ELEVATION SIDE SLOT DRAIN limits shown. Side Slot Drains may be used where shown elsewhere x/td FILE ristdeld.dgn__ on: JJP \:Kv RLR  |ow:JTR ck: DWM

placed over railroad tracks, lower roadways, or sidewalks. When ©rxoor April 2002 CONT_| T 08 HierwaY
OPTIONAL SIDE SLOT DRAIN DETAILS @ this rail is used as a separator between a roadway surface and a 08/28/23 REvISIONS 6449| 37 001 US 59, ETC.
sidewalk surface, side drain slots will not be permitted. pIsT county SHEET NoO.

HOU FORT BEND 80




DocuSign Envelope ID: 161E40E1-82D8-4828-BE3A-462BDE06B977 -
: wingwal | tength (voricbie) e Pong) Langth (3,000 Min ~ 10,000 uang?_" Pona| Length (3,000 Min ~ m.ooo__gw@ @10.0!5 Max for CG [(Pon Form! Spons Opening
0 Mi L Roil Memtar Section Rall r —""'H“
250 Min ~ 450 Mox - 1_— — et L LS L S T — - R !
1,200 Min % . 3,000 Mox _I_____g_,_ooo usual b Section {: ;g:m:'.‘g?“‘?;’;:g;'.
End of Bridge Roi! I ) S ‘Max Post qu““ ] i € Solice Jt ——I plug bottom 150 mm
tor poyment ——__ 225 Max “_® I 225 Mox | . o1 223 Mox o250 Min with Conc or alob |
Metal Beom = @ @-— I Jt sealIng compound. 1
Guard Fence | : . T o — —— — ey e Gl
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! - \\ Jt Opening \\ \\ _—J '~ 20 wMox \
0 — TS B s H P | BRG] o S R O TR INTERMEDIATE
End of Abut __! ]‘\. See MBGF \ .
wingwal l—F 1  Anchoroge Detaiis Intermediote Well Joint WALL JOINT DETAIL
! ()& Exp Jt or Splice J¢ os required (See Detaill
i Note: Provide intermegiots woll *oln‘ls over all siab
: T conatruction inlms, over interior supports on
i = - ) continuous units, ond ot equol intervaols in
L i : between as necessory to maintain o 10,000 mm
AT ABUTMENT BENTS . AT SLAB EXP JOINTS AT INTERMEDIATE WALL JOINTS l'm:}muﬂi langih gf unoroRen val 1. [Moteir}uil wad
NOTE: Matcl Beom Cuord Fence must be ottached R A "AY cms?gleou:d lﬁ%m Inecu-lfd*rﬁ' guggeau fh: #
to the Abutment Wing ond extended glong —O—J—MO—FM foliowing materialst polystyrens, moided cork

the erbonkment uniess shown otherwise on pongs rubbe
the plons, See Plan Sheet for details prpe (e 8 r r Shest, ot

ond length for poyment, Ong shop splice per ponel is permitted with minimum 85

percent penatrgtion. The weld moy be sguaore groove, or
single ves groove. Grino smootn, 50 Eq Spa at 225 Mox ,, 50
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Tclpa of Agut = - — B e e
———1 3 Ning or Ret G- 300, Min 300, uin 5
SECTION A-A ELEVATION s | 254 | 8 s | 264 | s Ta T ne
» a -
@g - ?o I:H1o Hex l;eod Bolts with @ Ié ‘1’5:“ % 152'3 T.Slbenf +0710’.or . Nominal R 5|5 bg
x x 100 mm PL Woshers L's B x i52 walded to 70°. ._I»‘oca of Rall _Fma of Rolt i o Eu
METAL BEAM GUARD FENCE ANCHORAGE DETAILS 5 o|R|iz ourwing &| |ise) 20 4 B
s [ ®| = ot
NOTE: Provide 4 additional shop or field noles in wn | I < QO ® e
guord fence for this comnectlion, (Use B bolts) wle ol -N
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154 13, 200 Adwy 2|~ % 78RS U tas) BARS V (#5)
m 88 88, — 88 ¥
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- f == 0 ‘/_ \ L i o - 50 mm Min I & : '!!'-.._‘_ll (=53 Tyo ~ ‘gg‘ RSN Adjust os required.
e, o ) =l - o - = - 1 —~=xt OF \
T _| = ] = oo 0.5, Foes [T 3] o 225 Mox \5255:“0;_ ® | :_%&@; 75*7:«“1
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@ proce cagitional 1ongltuaingl par q E structures with NS s o &L
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sidewalk, (Des apeed 64 Wm/n or lass). When used - e Ad )
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- 5 RAIL DATA FOR- HORIZONTAL CURVES
RADIUS 7O |max cHorp CONSTRUCT
76 , 76 , 117 10 30 mm ot Splice or Exp Jts FACE OF RAIL LENGTH OR FABRICATE
o NL [ ot Fi t
" 25 Ekng 1. Opening el | I o | Over 840 m 9.00 m |[Straignt rail sections
300 | 300 —6|Over 420mthruBd0 m | 4.00m @)To required rodius
; | B Bt B ST Sleave uember - | | Es Over 210 m thru 420 m | 2.25 m or to chords shown
al & ;ﬂ ' Thru 210 m Zera |(0) To required rodius
[ ]
A 25 mn Base PL ASTM-A36) G i 2 iD) Shop drowings reauired imay be submitted os 280 mm x
e = 432 mm prints provided they ore clecrly iegiblel.
~
W = & Rall Exponsion 4 For ralling not requiring shop drowings, erection drowings
2| sym obt & —= 1 Ys" w1 ¥ Siots Joint or Splice 400":‘“5%‘3“:;} ;ﬁ:‘e‘;‘;“ showing roii member section |engths,—paBt spacing, ond onchor
I 0 bia braln Hole bolt seHln? snat ! be sybmitted to the Arso Engineer for
SECTION THRU POST ""IT' Q ora opproval. |If roll member requires shop ond erection drowings,
i \ n bottom B these dl"clvlnos shoi| be submitted to the Bridoe Enginesr for
al | Matber shoped to k epprovel,
¢ 204 x 124 E}lipse from > 204 AT RAIL ENDS AT SPLICE OR EXP JTS SECTION B-B
Sym obt € —= Round Pipe ~ See Toble SEEl ML Rk
e = r TUBE FABRICATION DETAILS
e H‘I
o i
f‘ /..-25 mm Post PL {ASTM-A36} = ‘TPEE & SLEEV_E MEMBERS
§ E11ipse Sieave Member
-'-'N-n 25 25 Moterial Material Thicknass
’ & o B slsog)‘lo ASTM-A53 Gr 8 9.0
25 wm Bose PL (ASTM-AJG) td Pipe .
— l;./' ASTM-A53 ASTM=A%E or. A500 Cr B B. 6
= tE or 5 Gr B) AP[-5LX52 5.7 GENERAL NOTES!
e 38 1208 38 168 0.0. ASTM-A53 Cr B 8.6 1‘Tnls*;cn} hos ?f?" su?s':l?'{:lty “qtltm::i;g :;cegd the ;
= atrangth af o roiling w B geomatry 8 been cros
204 ey [ematoc 00 m ) B2 tested to NCHAP Report 230 SL-2 criteria.
AP[-SLX52 5. 5 Rell Type ‘lilltSl is wi ised of the :’on.oulng ports: concrete
tond w terminal wall, oll reinforel shown, Inclugin
M _S_ECTION THRU RA ":. Notes: Other sections of equal or greater strength ore Eﬁr‘,?’:mmq ?.?. the elob or wingwal s, MBGF ?;.-.n.cﬂ;n,, rall e
RAIL POST & ANCHORAGE DETAILS occeprobie for aleeves. member, poats, ond all onchoroga proviaions Inetudlﬂf bolts, nuts
The major ond minor diometers of the rall member ond woshers. All +these porta ore Inciuded in price bid per |ineor
moy vary +/- 4,8 mm from plon dimension, feot of rail.
However, the olfference between the outsice Al) open ends of the rail snoll be copped.
dicmeters of the sliesve ond the Inside diometers All steel components except reinforcing aholl dbe goivonized
127 of the roll shall not exceed 3.2 mm along uniess otherwise shown on plons.
the mlor or minor axis, Gops .xcﬂﬂd‘m this Anchor bolts sholl be % Dio ASTM A325 bolts {or A3Z1 threodeo
i, omount up to 6.4 mm ore Derm?uihra along rods with one tock weideo nax nut soch) witn one hex nut onc one
the 45* oxaa of the Bleaves. 2" 0.0, wosher(0, 153" Min thick] plua ona ) '/]- 0.0, horgeneg
u ateel wosher (0,122° Min +hnick) ot eoch bolt. Optionaliy use
o rectonguior 10 = 50 x 76 nm 436 plate with % ~ Ola holea,
3 i Threaded rods moy be 0,670" minimum diometer with relled thraads.
- Nute shotl conform to AS63 requirements. Tha untopped Dlonks
-‘8‘ shall be galvonized prior 1o cutting the threods. Threods for
s bolts ond nuts shall hove Cloas 24 ond 2B Tit+ toleronces n
occordonce with ANSI Bi. 1.
4 . A1l concrate shall be Cloas C. Chomfer gl exposed corners.
Epoxy coat Bars V ond U if slab bors ore epoxy cogted,
At! reinforcing shaolt be grode 420.
¥~ Din rl'oca o: roi;, posts ong poropﬂgah?ll be vgr:-icm tronsversety
unless otherwise approved by the neer. Rafl posts shall be
ANCHOR BOLT OPTIONS perpendiculor to top of od‘zcem cgnacruc poropefogrode.
== = Grout moy be used under roil post base piates if necessory,
RAgil member sections shall Inciude not less thon two posts nor
more thon fouwr (except ot Abutments),
Exposed eoges of roll members ond ralt posts shat! be roeunded
or chomfered to opproximateiy 2 mm by grinding.
All dimengions ore in milliimeters unloss otherwise shown,
Average moss of ralting: 278 kg/m (Cone)
37 kg/m {(Steel).
~\\\\\\\
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End Rail for Payment Where tubular W-beam shape occurs

Maintain 6'-3" Post spacing wherever possible
for use with nominal 25'-0" W-Beam sections

3 ]5/]6n

CIP RETAINING WALL

8" MAX CONC DEPTH

SLABS GREATER THAN 8"

POST MOUNTING DETAILS

Hex Head option.

Use Standard

%" W-Beam
Splice Nut FILE ristd011.dgn on: TxDOT ‘(K' TxDOT | ow: JTR ck: TxDOT
@TXDOT April 2009 CONT | SECT JoB HIGHWAY
REVISIONS 6449| 37 001 US 59, ETC.
SECTION THRU SPLICE DIST COUNTY SHEET NO.
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/ no blockout is needed on MBGF post. /
(See GENERAL NOTES) @ (26'-0 15" overall). Symmetry of post spacing
o 1o is not necessary. A single 7'-6" space followed
L 6'-3" (Usual) Al least ope space - 6'-3" (Typ) - by a single 5'-0" space is acceptable where Post ~ -
End of at 6'-3" ., C T necessary to miss joints. W6 x 8.5 —= )
| W-Beam Section ‘ %JML ‘ . : ;Vil;gﬂsmaltf
. '-10" M St w A
A ? A\ 210 | a | op Telds It & 31 from top of
T —— - A - N I ¢ Baseplate
{ = — e — Mfiik -— — = = = IV R ] v =
[ | R : [ e . T = : — | 3‘3,\ Top of
| | ‘ i @ \ Joint ‘ | S I | Baseplate
‘ - ‘ Opening
| ‘ iy —— _ \ _ _ RIx2x0-3Y
NNV 2 VNSNS R =
! o VIEW C-C
Limits of Abut Wingwall } e B 7 Doc
@Increase 2" for Structures with Overlay % Showing Back of Post
|
@Tubu/ar W-Beam Rail Member is to be fabricated from nominal L I I 3 D"
25'-0" W-Beam sections (26'-0 }5" overall). Additional post 1 %"
mounting slots are to be made in each member 15" from the ROADWAY ELEVATION OF RAIL 1 3" 1 3"
standard slots at 6'-3" centers. Top and bottom seams may be —————————————————————————————————————————————————— 16 /A 16
continuously welded with 80% penetration in lieu of intermittent @
welding shown. Welds must be chipped and cleaned and the 15" s b u
complete 27'-3 15" tubular member galvanized after fabrication. N 3 ol
@ ; ) Alternate M| ™ I ‘ 3‘3 ‘ le— PoOst ~
See Section Thru Splice for Washers @ 612 Post @ | % i, W6 x 8.5
- Location C
12 I/n = < ]/u X I/u
‘ 10" min 2 W O \ """" 2 . @\ m\l ! &oteea
O ) g Holes
‘ il Nominal — Member are 12 Gage Steel ~ Nom T \?\‘? " machine cut
¢ %" Dia Button Face of Rail ( [en) thickness = 0.1046" exclusive [T — — | (no heat
Head Shoulder fﬂe}]llfle—rzﬂseam rrrrrrrrrrrrrrrrrrrrr of protective coating. Actual cutting
Bolt or %" Dia section may vary slightly with ;
A307 Hex Head ?/ueb/gﬁai tsohape Typ @ PLAN the manufacturer. VIEW B-B or sawing)
Bolt (w/washer) —————
&G H'x 1B ‘ 2'-3 15" W-BEAM SECTION Showing Front of Post
Vertical Sios —— e
! o 414y o
in Post Flange 4, 4 <
g ¢ %rx 1Y 2 9 6" 9
Slots : } ]4— a ‘ 1 %" =
- - 2 _44#444 2‘ | — h R x2 .
i Iyu N
%" Nom Dia ] / F T ! @ R Y x6 x0-8 (3" Dia Holes) % % | Cox0-37%
Pipe Sleeve ‘ : — ﬂ - 7!
3 Long C — 3 (6)R % x 9% x 10" N
Post ~ W6 x 8 5 3 = [— = 1 @ 8 ~ %" Splice nuts. Tack N% = @ : NS
ost ~ W6 x 8.5 - 6% |2 ol e — weld to bent sheet metal i -
P i BN g N — | postioners as shown. Other N Post ~ J:
1 Do D S| s : : SE suitable positioning methods o| 0| W6 x 85 j
Not ™ ¢ Slot - — or devices may be substituted. :
Weld Al (Post & W-Bm) T o n The complete splice must have
See > places Wweb AN ! A x 20 16 bolts. Each bolt will include F I ‘o
- T Slots in W-Bm 13 x 3" x 3" plat h A
Sec A-A EAVE? EAVA I a1 x 3 xJ" plate washer -
87 74 3 Top of Slab 1 Trafic or a 17" 0.D. washer. 74
. 1 _® or Sdwlk “ @) - | ‘
6 _ — / \ i 4 L L311—L 4 % g x
R X2 ( \ ~ = 15
3 N Slotted
x 0-3 1" 1 /1 R % Holes
SECTION THRU RAIL TUBULAR W-BEAM SPLICE DETAILS (B— —é
SECTION A-A
1-0" 1'-0" Washer @
Min Nominal Min = Nomina; 1o
Face o -
4 5 2 3 Face of 1 I 9 Iy 7" ¢ -
4 e 1 Rail Z r & Rail Min Nominal
4y 5" |27 Face of
‘ = Rail
: 3 16 gage bent
N + I 2 0.0 or Sheet Metal
o2 ,{/Zz OVDW , positioner for ey
N 1 . arrow Washer splice nuts. ~ OF ASY
L o0 Bl § \i (Two Req'd = @E- LLTERN
1Y" Dia TS IS y per splice) Z
L .. Formed Holes 2l 1 Za
175 17 for 75" Dia L T (L1111 | 7 ;* *
T a1 (O 1 — O | 4 e e ) A
4y 5 Anchor Bolts 1% 0.D. or / ROBERT 5. BISSETT, JR
L 3" Nom Dia Pipe 14" 0.D. " o 79703
ON ABUT WINGWALL OR FOR 7" MIN TO FOR CULVERTS OR Sleeve x 3" Long Z/jggo(‘gvmvyva;l/ﬁ’ 09

' ?OQ’ Peors1en (&

oo
WS oNAL

e
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CONSTRUCTION NOTES:

Tubular Rail Member must be extended and connected to
at least the first soil embedded post at each end of the
structure. More such posts must be used to utilize 25'
standard sections. Approach guard fence posts must be
spaced at 6'-3" adjacent to the Tubular Rail since its
flexibility is similar to standard metal beam guard fence.
Do not install additional posts at 3'-1 15" centers.

Rail must be extended across all fixed armor joints,
slab span joints, or pan form joints with no change in
post spacing or continuity. At expansion armor joints of
114" or less, the splice bolts nearest the joint and
post mounting bolts at intervening post must be snugly
tightened to allow for rail expansion. At expansion armor
joints over 14" suitably longer splice holes must be
provided.

Face of rail and posts must be vertical transversely
unless otherwise approved by the Engineer. Posts must
be perpendicular to adjacent roadway grade. Use epoxy
mortar under post base plates if gaps larger than 4"
exist.

MATERIAL NOTES:

All steel components except reinforcing must be
galvanized unless otherwise shown in plans.

Anchor bolts must be /5" Dia ASTM A307 Grade A bolts
(or A36 threaded rods with one tack welded hex nut each)
with one hex nut and one hardened steel washer at each
bolt (1 74" 0.D. or 2" 0.D. as directed by the Engineer).
Clipped washers may be used as necessary. Threaded rods
may be 0.781" minimum diameter with rolled threads. Nuts
must conform to A563 requirements.

GENERAL NOTES:

This rail was evaluated based on the results of previous
crash tests and approved for a NCHRP Report 350 TL-2
rating. The T6 rail is only approved for low speed use,
design speeds of 45 mph and less.

This railing cannot be used on bridges with expansion
joints providing more than 4" movement.

Rail anchorage details shown on this standard may
require modification for select structure types. See
appropriate details elsewhere in plans for these
modifications.

Payment for this rail must be in increments of 25'.

Shop drawings to be submitted to the Engineer for
approval are required only for the proposed rail splices
at expansion joints greater than 1 Y". For rails not
requiring shop drawings, erection drawings showing
splice locations must be submitted to the Engineer for
approval.

Average weight of railing (6'-3" Post spacing and no
Overlay) = 23 plf.

DESIGN/REPAIR CRITERIA

The posts of this rail are designed to break away on
impact from an errant vehicle. The rail is designed to
deflect approx. two to three feet as it contains and
redirects the errant vehicle. This rail may not be
installed on top of or behind curbs that project above
finished grade.

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

Repairs to impact-damaged post/baseplate units are
not permitted. All impact-damaged posts must be
replaced with a new post/baseplate unit.

This railing is especially suitable for use on bridge
width box culverts. The detail sheet titled "Box
Culvert Mounting Details For Type T6 Rail, T6-CM" is
then required, showing culvert curbs and wingwall
modifications and additional reinforcing steel to be
included as part of the railing for payment.

The use of this railing is restricted
to design speeds of 45 mph or less
and to horizontal curves with radius
greater than 1000 feet.

, 4 Texas Department of Transportation
Y I Bridge Division
/

TRAFFIC RAIL

TYPE T6
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6 7" ) 3-9 __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 )
Min ‘ 1 ‘ ‘ \ i |
End of rail | ‘ ‘ ‘
for paymment —= ‘ L ¢ Postg% }_7 ¢ Post }_7 ¢ Post ~— ¢ Post }<— ¢ Post —————
End of HSS if ‘ @ | A ; cwall | | ‘ 10" Min ‘ 10" Min | € Exp joint or splice
turn-downs are ‘ ‘ [~— Face of abutment backwa | | \ : ’——ﬂ Joint as required |
omitted (use rail | ‘ 10" Min 10" Min ‘ ‘ ‘ 10" Min | 10" Min ‘ 10" Min ‘
caps). See "Rail | | 1'-6" Max 1-0" Max e | | 1'-0" Max ‘ 1'-0" Max 1'-0" Max
Cap Detail". ‘ : . . . 60° : ' ' ‘ | ‘ X | ‘
‘ ‘ ‘ ¢ Expansion joint or splice jo/ntﬂ ‘ @ G ‘ ‘ V\i ¢ Expansion joint or splice jomt‘gﬂ ‘ ‘
Concentric curves@ ‘ | | ‘ ‘ ‘ | | ‘ ‘ ‘ ‘ | ‘ ‘ ‘ | ‘ ]
| ! Il m 1 A | ! L m 1 L1 ﬂ 1 m
— 7YJ Il | - - - Il ‘J L J I | I - Il ‘J ILI “ ‘J ILI
gsfsug;:SOWﬂS, — ; I & I ; I : 1 I ﬁ I ; 1 I $ I :: EI ;
D,D(:’n I | - - I 1 I ‘ L1 I ‘ | - - II | - - I
\ - - I S— I I . —r—— E——— e
NG L N | [ \ e
%—\ ‘ ‘ “ ‘A‘bAfA ‘Al 2 2 2 2 2 2 2 2 FA 2 ) 2 2 ﬁﬁ S ’ ( - : : S MX A a N 2 A"A‘ e Lo AAﬁﬁA‘ e
NS o o I I I I |
i
73| | sspasis| | s
Construction joint
4'-4" Min or controlled joint
Limits of Abut T 77T T777 77T 1777
Wingwall | | | |
AT BENTS WITHOUT AT BENTS WITH
AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS
1'-0"
915 ROADWAY ELEVATION OF RAIL
~— Nominal
4 6" on )
I Face of Rail 1y ‘ 7n ‘ 1y
“ % 9 Dig'
R I"R ¢ ‘B/]ﬁ ‘ ‘ @Port/’on of railing with turn-downs to be used or omitted as indicated on Bridge Layout.
N o Dia Holes R I - I
- ‘ ‘ < L7 | 7 % | 1/ @ 10" Min ~ I'-6" Max if turn-downs are omitted.
~ f
1 N o ¢ P @Min of 2 posts required on wingwall.
. Cut post 5| | ¥ N v Dia Holes i @ ) ‘
o~ to fit HSS Ny oy T T Q ‘ ‘ - HSS 3.500 x 0.216 (Rail Member)
~ (Typ) . )
i o ? o ? R @HSS 2.375 x 0.154 (Rail Member)
r L = ¢ Post PL % - @One shop splice per panel is permitted (with minimum 85 percent penetration).
Base PL 15 2y 5 2y (ASTM A36) ~ The weld may be square groove or single vee groove. Grind smooth.
(ASTM A36 4 4 PL Y (ASTM A36) =
) @At Contractor's option, adhesive anchors may be used. Adhesive anchors must be %" Dia
ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 5"
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 %" Dia
s Typ ASTM A307 Grade A fully threaded rods. Minimum adhesive anchor embedment depth is 7"
o o ! 170" into wingwalls or culverts with curbs. See "Material Notes" for adhesive anchor requirements.
N N Post PL 7 1-0"
m o) S (ASTM A36) — ] }%@) , . = Nominal @ Culverts without curbs for cast-in-place anchor bolts require a 10" Min slab thickness.
© ’ . [=— Nominal 10 2 Face of Rail Culverts with curbs for cast-in-place anchor bolts require a curb plus slab thickness of 10" Min.
- 10 2 Face of Rail Adhesive anchors may be used with a 7" Min slab thickness or culverts with curbs.
T
2 %u 5" 1"
L:% 2 %u 5H ‘ ]H ‘
- y ‘ 1y
S Base PL ¥ (ASTM A36) 17
7 -
. Top of Slab S Sy
S and/or Sidewalk | |& N 2 Top of Slab
Y N ¢ 5% Dia hex 3 ) e and/or Sidewalk
N 3 f f 8 [} -
S & ‘ head anchor S é |§ RN SHEET I OF 2
© bolt (ASTM A307 ® .
r ‘ Gr A) with one i T % =T g gﬂ,‘,’éﬁn
= = hardened steel M= .

s Standard
~ ‘ ‘ I 7“\ & washer (ASTM F436) =T I 1 f . - ITexas Department of Transportation anda
= H\‘\H H\‘\H Sl 13 e il placed under =l il il @

» I 0 =12 - ol ‘\ o cach hex nut % | ! il S K
o ‘ ‘ < R ASTM A563). [
¢ 7" Dia formed i i N o |w | m ( )(8) : w
holes for 5" Dia ex | | i \ Y PEDESTRIAN RAIL
head anchor bolts ) N LL | \
(ASTM A307 Gr A) with ‘ ‘T’ ‘T’ \ ‘ ‘ — N -
i /
o e ek ‘ N e ‘ ‘ | L exo
washer (ASTM A36) B ¢ 74" Dia hex head anchor bolt
placed under each | | A (ASTM A307 Gr A) with one hardened
hex nut (ASTM A563). ‘D C‘ 3" 7" steel washer (ASTM F436) placed
under each hex nut (ASTM A563). TYPE PR]]
ON ABUTMENT WINGWALLS Fe rlstd028-19.dgn ov. TAR [k TBE [ow JTR  Jec TAR
ON BRIDGE SLAB OR CIP RETAINING WALLS ON CULVERTS WITH OR WITHOUT CURBS OT00T September 2019
Used with 1'-0" Min thick parallel wings on culverts. REVISIONS 6449| 37 001 US 59, ETC.
SECT[ONS THRU RAIL DIST COUNTY SHEET NO.
HOU FORT BEND 84
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Rail Members

Sleeve Members

14" Dia Pin (Driving
(Typ) Fit) or welded lug

AT SPLICES OR EXP JTS SECTION B-B

PIPE SPLICE DETAIL

%

PL 76
(ASTM A36) —»]

1N N

— % pia

Drain Hole

RAIL CAP DETAIL

¢ %" 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. RS
‘ | <
S
. W
Tack t
Weld Flush or
V" Max

CAST-IN-PLACE & FORMED
HOLE ANCHOR BOLT OPTIONS

@HSS 3.500 x 0.216 (Rail Member)
@HSS 2.375 x 0.154 (Rail Member)
HSS 2.875 x 0.203 (Sleeve Member)

@HSS 1.900 x 0.145 (Sleeve Member)

CONSTRUCTION NOTES:

Panel lengths of railing must be attached to a minimum of three posts
except at abutment wingwalls.

At the Contractor's option anchor bolts may be an adhesive anchorage
system. See "Material Notes".

Test adhesive anchors in accordance with Item 450.3.3, “Tests”. Test
3 anchors per 100 anchors installed. Perform corrective measures 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 VIII epoxy mortar under post base plates if gaps larger than
L6 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 Yg" by
grinding prior to galvanizing.

MATERIAL NOTES:

Provide ASTM A500 Gr B, A1085 or A53 Gr B for all HSS.

Galvanize all metal components of steel rail system. Apply additional
coatings when shown elsewhere on the plans. When plans require paint
over galvanizing, follow the requirements for painting galvanized steel in
Item 445, "Galvanizing" and when field painting, Item 446, "Field Cleaning
and Painting Steel". Sleeve members and anchor bolts must receive
galvanization prior to installation and only field paint after installation
unless directed otherwise by Engineer.

Anchor bolts must be %' Dia ASTM A307 Gr A with one hardened steel
washer (ASTM F436) placed under each hex nut or ASTM A307 Gr A threaded
rods with one tack welded hex nut each and with one hex nut with one
hardened steel washer (ASTM F436) each. Nuts must conform to ASTM A563
requirements.

Optional adhesive anchorage system must be %" Dia ASTM A307 Gr A fully
threaded rods with one hex nut and one hardened steel washer (ASTM F436).
Nuts must conform to ASTM A563 requirements. Embed fully threaded rods
into slab, wingwalls, or culvert curbs using a Type III, Class C, D, E, or F
anchor adhesive. Anchor adhesive chosen must be able to achieve a nominal
bond strength in tension, Na, of a single anchor of 10 kips (edge distance
must be accounted for). Submit signed and sealed calculations or the
manufacturer’s published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior to use.
Anchor installation, including hole size, drilling, and clean 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

=t Bridge
Division
I Texas Department of Transportation Standard

PEDESTRIAN RAIL

TYPE PRIl

FILE rlstd028-19.dgn o TAR ‘ck TBE |ow JTR ‘(K TAR
@TXDOT September 2019 CONT | SECT 408 HIGHWAY

REVISIONS 6449| 37 001 US 59, ETC.

DIST county SHEET NO.
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REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
3" 4 leMBEg OF REFLECTORS
“ " " = Single
o 54 5 r_ﬂ . 53; D = Double
N =1 — N COLOR OF REFLECTORS
. o : ] — > E i W = White
;. - - - . : . I Y = Yell
= 2 f < 9 N ed TV ek R - Red "
DEVICE . a . - N _ — =2 —f — L 20 cer
E = ¢ = DEVICE o oG o EFLECTOR UNIT SIZE
< . o N ° 1 0or 2
.. . - ° o — | TYPE OF POST OR DEL INEATOR
3" 2 Ve 4"+ Vg . ° g WC - Wing Channel Post
< ‘ ° ° YFLX = Yellow Flexible Post
3"+ Yig " o WFLX = White Flexible Post
6" + Yg" < s BRF = Borrier 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 Yel low, White or Red Type B or C Reflective Sheeting DllﬁEg;:L?iNred
post (flx). BI = Bi-Directional
NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR - Bi-Directional with red on back
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 TYPE2°F3 OBJEST MARKER
, 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)
= g == . TYPE OF POST
% 0 ] 12" 12" WC = Wing Channel Post
o7 ‘E 2 3 . 2 =~ WFLX = Whife Flexible Post
= : f_é >\ g g N r " TWT = Thin Walled Tubing
DEVICE ﬂ N %f e TYPE OF MOUNT
B 2N 7K - .
_o N, ¢ GND = Embedded (drivable)
59 - = XN N S o © SRF = Surface Mount
Q% N ° ™ ™ M WAS = Wedge Anchor Steel
A ° 45° WAP = Wedge Anchor Plastic
H‘ : 6 ‘ DIRECTION
° 2 b If Required
= 6 > 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 Imstze d reviecior FLEXIBLE DELINEATOR & OBJECT MARKER POSTS j
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
B . . Alternating acrylic black and retroflective B .
SHEETING Yellow-Type BFLor (:FLShee+|ng Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type BFLor Cq Sheeting SIGN FACE MATERIALS DMS-8300
POST TYPE T™T we we WFLX TwT TWT DELINEATORS, OBJECT MARKERS AND BARRIER [ .. o
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
GF1 GF2 cT8 substrates and sign substrates
shal | be 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE DEVICE alternative.
;’Qb Traffic
1 i W-6 7
- Texas Department of Transportation
DEVICE W1-8 Standard
18 % 24" 24"x 30" 30"x 36" | 36" x 48" 48" x 24" 60" x 30" OBJECT MARKER
° SIZE (W x L) |(conventional) m;::g;;:)m (Expressway) | (Freeway) (Conventional) (Expressway & Freeway) J
uw 1. Barrier reflectors shall meet the requirements
b
= of DMS 8600. . o . MATERIAL
b MOUNTING HEIGHT 4'-0" or 7' -0 7°-0" Only MOUNTING HEIGHT 7°-0" DESCRIPTION
2. Approved Barrier Reflectors are |isted on the
"Barrier Reflectors" Material Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs
e at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
EE SHEETING Yellow, White, Red NOTE Sheets and paid under Item 644 (Small Roodside Sign Assemblies). P domfoldfnz 4 ows TXDOT_[exs TXDOT [ow TX00T [ oxs TXDOT
@ . " . 2. When there is a need to increase conspicuity, the Texas version of Onor RSquSSIONSOO gl il - e
oo 1. Reflective sheefing shall hove a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of I 6449 37| 001 | US 59, ETC.
e NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10°09 3715 prsT couny SHEET 10
-3 area of 9 square inches. i 4-10 7720 HOU FORT BEND 86
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
— — L,é Attached to
@ @ @ ~ post or block
— — ] ] f— ) . N i
Reflective [[ /] i (Approx.) . Y
Reflective material o < —
° material — — — - = T, T
g — T 1 + B . [
o @ c © c
o Cl, 0 1 = [ ~
Ground ° = ng, o = - 5
. L] " [ _ H ]
Line~ : - 12 150 |t— 9 fﬂ’ - o o
5 5%z T
o - || ©] o
° ost " " _ 20"
o > Post 27" 30
° o
o 1
i .
S o -
e Y /_/
N : . CONCRETE TRAFFIC BARRIER (CTB)
O -
— = ° _I:l_ Place Barrier Reflector
3 ° 12" Dia. - 12" Dia. on top or on side(s) of
g v . CTB.
S . 3.5 -
g ° Base @]
° ° — o
Stub : : <_> 30/ L3 R
H -
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
oT
1. Embedded Wing Channel (WC) NOTES m N N N m
ost option may be used for 1. See "Flexible Delineator and Object Marker Posts
p PTIO M used 10 Material Producer List for approved devices.
Type 2 Object Markers and
Delineators 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. Install per manufacturer’s recommendations. ™ -
1011 SS 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
center line 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 wiim The inpermost edge of the aosirustion.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain g height of approximately 4°'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
f_’ above the edge of the pavement surface.
1=
€| ©
< ! 6. Diagonal stripes on Type 3 object markers shall slope down
L A o - toword the intended travel Ilane.
aQ Pavement "
: 5 2 surface < =" Sarcty
° K arei
llr Pavement - zﬁﬁiﬂ,‘gz* . i M I Texas Department of Transportation sDt'aV,'ﬁ,'g,'.'d
surface N
Ground
% g Ground \Q OBJECT MARKER
= Ground Line
- ~ | INSTALLATION
2'-0" to 8°-0" or ‘
in front of object |
oo NOTE NOTE - - _ being marked O D & OM (2) - 20
L Mounting at 4 feet to the bottom Chevrons 30" x ?6 and Igrger shall be !
e of the chevron is permitted for mounted at a height of 7° to the bottom FILEs dom2-20.dgn ons TXDOT [exs TXDOT [ows TXDOT  [ex: TXDOT
%% chevrons that will not exceed of fhe chevron. Chevron sign and ONE @©7TxD0T  August 2004 conT |sEct 108 HIGHWAY
. a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 6449 37 001 US 59, ETC.
i the chevron (sizes 24" x 30" and be_ instal Ie<_j per SMD standard sheets and 10-09 3-15 DIsT COUNTY SHEET NO.
3 smal ler) paid under item 644. 4-10  7-20 HOU FORT BEND §7
20B
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MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
: CONDITION REQUIRED TREATMENT MINIMUM SPACING
Amount by which . SPACING
Advisory Speed Curve Advisory Speed
. See PM-series and FPM-series
s less than Torn Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy. /Exp. Tangent RPMs o0 P series.2
Posted Speed (30 MPH or less) (35 MPH or more) FEET
5 MPH & 10 MPH o RPMs o RPM Degree Chevron Frwy./Exp. Curve Single delineators on right side See delineator spacing table
S gf Radius |Spacing Spacing Sp§:igg
15 MPH & 20 MPH ® RPMs and One Direction ® RPMs and Chevrons; or Curve of in _in " Single delineators on ot least one 100 feet on ramp tangents
Large Arrow sign e RPMs and One Direction Large Curve | Curve |Straightaway| ( ye Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
Arrow sign where geometric of curves) (see Detail 3 on D&OM(4)) | ramp curves ("straightway spacing”
conditions or roadside A 2A B does not apply to ramp curves)
obstacles prevent the ! 5730 225 450 — : i ; ; i
instal lation of chevrons. > 2865 160 320 Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detgil 3 on D & OM (4))
3 910 30 260 200 Lane on D&OM(4))
25 MPH & more . ® RP h
® RPMs ond Chevrons; or Ms and Chevrons 2 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides| 50 feet
® RPMs and One Direction 5 1146 100 200 160 R " "
Large Arrow sign where 5 955 %0 180 160 Bi-Directional Delineators when
geometric conditions or Bridge Rail (steel or undivided with one lane each
roadside obstacles prevent 7 819 85 170 160 corlwcge-l-e()]clmd Metal direction Equal spacing (100°max) but
the instal lation of 8 716 75 150 160 Beam Guard Fence Single Delineators when multiple not less than 3 delineators
chevrons 9 637 75 150 120 lones each direction
10 573 70 140 120
SUGGESTED SPACING FOR ]DE]LINEATORS 11 521 65 130 120 Concrete Traoffic Barrier (CTB) | Barrier reflectors mc-rcl'.]ing Equal spacing 100’ max
ON HORIZONTAL CURV]ES 12 478 60 120 120 or Steel Traffic Barrier the color of the edge I|ine
13 441 60 120 120 Cable Barrier Reflectors matching the color Every 5th cable barrier post (up to
ONE DIRECTION 14 409 55 110 80 € e of the edge line 100’ max)
LARGSEI GANRROW 15 382 55 110 80
16 358 55 110 80 Divided highway - Object marker on Eequire? r$flecﬂve Shzeg&n%v?z?vided
manufacturer per or
Curve SDQC' 19 302 50 100 80 Guard Rail Terminus/Impact approach end GyType 3 Object }‘pﬁquer (OM-3) in
23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
Object marker on approach and
Sooo oq A 4 4o ’“o *o 29 198 35 70 40 departure end See D & OM (5) and D & OM (6)
xo«o‘]meo ;&PZQ: t03 :‘(D:4 OC/)I vy 38 151 30 60 40
Qe € 197pPoc 57 101 20 40 20 . . Type 3 Object Marker (OM-3)
«(0\ 00“\ e ™ 2»4 Ve ) SPar/Ng Bridges with no Approach at end of rail and 3 single See D & OM(5)
:Q: /\ ng Curve delineator approach and departure Rail delineators approaching rai |
er 2,4 spacing should include 3 delineators - - -
ﬁ 3@: spaced at 2A. This spacing should be Requlzez Eeflec+1|cve+shee+|ng
. . . . X provide manufacturer per
'Lb‘ 24 :@: ;’ﬁ:dd:“:ézgo?ez:lg:ep::pzzg;r'jon or when Reduced Width Approaches to Type 2 and Type 3 Object D & OM (VIZ) or a Type 3 Object
g . Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in front of the
delineators approaching bridge terminal end

See D & OM (5)

Extension of the .

ﬂ center I ine 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 Narrowing Single del ineators adjacent
NOTE DELINEATOR AND CHEVRON (lane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located ot approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tangent section of . . . Chevron
approach Iane. Advisory|Spacing| ~ Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n n in to the color of the pavement edge |ine on the side of the road where the delineators
(MPH) Curve |Straightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES — 1;&0 22;(/: 220 2. Barrier reflectors may be used to replace required del ineators.
3. Single red delineotors may be mounted on the back side of delineator posts for wrong
. 60 110 220 160 ari licati
Point of oz 00 200 T way driver applications
curvature Point of e
® Traffic
tangent 50 H 170 160 =t Sarcty
. ivision
Texas Department of Transportation
20 70 140 120 I P! P! Standard
35 60 120 120
30 55 110 80 LEGEND DEL INEATOR 8(
25 50 100 80
@
2 20 40 80 80 é Bi-directional OBJECT MARKER
= Del ineator
= 15 35 70 40 ' PLACEMENT DETAILS
1f the degree of curve is not known, R Del inegtor
del ineator spacing may be determined
PN based on the Advisory Speed of the - Sign D & OM (3) '20
EE NOTE ?UFVG- Usi the delineator SU"VG spacing Fie: dom3-20. dgn o TXDOT [ ows TXDOT [owe TXDOT | ks TXDOT
S% At least one chevron pair is installed or each Advisory Speed (MPH). ©7TxD0T  August 2004 CONT | SECT 408 HIGHNAY
. beyor_1d the point of tangent in tangent REVISIONS 6449 37 001 us 59, ETC.
W section. 3-15 8-15 DIST COUNTY SHEET NO.
- 815 7720 HOU|  FORT BEND 88
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$TIMES

DATE: $DATES
FILE: SFILES

CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

4 Type I-A
RPM’s at 20’
spacing —|

0

0

— Double
yel low
del ineator

SZLIJ?C'; L Type 1I-C-R
delinegtor ——— = zggc?ngT 0
0 p
2
|
O
DETAIL 1
FOR CULVERTS
WITHOUT MBGF
OM-2 fo.be D OM-2 to be
placed if safety ploced if culvert
§nd treatment , headwal | is greater
is less than 15 than 20’ in length

from travel Ione.xx

7

————————— g

_________ r =N

[I AN

DETAIL 2

1
|
|
|

and is less than
15 from travel
lane or within the
clear zone

EL——fOM—Z to be

placed if culvert
headwall is less
than 15’ from
travel lane or
within the clear
zone

LI |17

R
R
=] Spacing of white
delineators for
acceleration or
R deceleration lanes
is approximately 100 f+t.
R
R
R

| —Ramp tangents-
100’ max spacing
Ramp curves-
Use del ineator
spacing table
("Straightaway
spacing” does
not apply).
Delineators
should be on
outside of
curve.

DETAIL 3

~<— Dead End
10° Barricade

‘ e ofs -.=\\L\\¥7
‘ ‘ Optional type 4
100" ‘ object markers
|
|
|

usual

|
|
|
|
|
|
|
-1-
|

.
Worning devices
as per D & OM(3)
or Additional
devices as .
necessary =8
I
DETAIL 4
TYPICAL DEAD END
BARRICADE INSTALLATION
| = |
AN Vv & P
AN NN .- VA
max.
AN 1@
L—Cen-rer of
Travel Lanes
NOTES

1. Barricade striping shall be red and white reflective sheeting for all permanent
road closures.

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

3. Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.

DETAIL 5

® Traffic
52223" $§ﬂgy
LEGEND I Texas Department of Transportation sDt'aV,'ﬂgfd
é;é Bidirectional Delineator
S< | Delineator DELINEATOR &
g OBJECT MARKER
OM-3
PLACEMENT DETAILS
27 7| Barricade
= | St D & OM(4) -20
OM-2 FiLer  domd-20. dgn ons TXDOT [exs TXDOT [ows TXDOT  [ex: TXDOT
©TxD0T  August 2004 CONT [SECT JoB HIGHWAY
§ | bowie pelineator s REVISIONS 644937| 001 [US 59, ETC.
7-20 DIST COUNTY SHEET NO.
HOU FORT BEND §2
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TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGPF) BRIDGE WITH NO APPROACH RAIL
See Note I\ /See Note 1
See Note 1 See Note 1 T and [I e
25 ft. I:I 25 ft. [I
N b
3- Type 3- Type
- é é . D-sw X @ ( ﬁ M plsw
] 4 25 ft. 25 ft. delineators del ineators
I ‘ I ' spocid 25’ spaced 25’
. — 1 apar apart
é ———— MBGF——— é ! é é ] 0 X
Type D-SW I % Type D-SW I L
del ineators del ineators
bidirectional é é bidirectional é é é [I é
Y [I Y
i IJ_LI IJ_LI -1 . One barrier
One barrier *\L [I reflector shall
reflector shall 14 L cteel + be placed
I be placed - ee’ or concrere % directly behind
0 directly behind P Bridge rail each OM-3.
L each OM-3. The others
. H The others I will have
Steel or concrete- é é will have equal spacing
Bridge rail D equal spacing (100° max), but
(100° max), but blq not less than 3
Bidirectional I:I g . not less than 3 4 54 bidirectional
white barrier Bidirectional bidirectional b I g white barrier
reflectors or :’2”:022:;'2: é é Equal spacing white barrier refloctors
del ineators é é de | ineators E?gg] spog:ing . |:| rglogo'lens-]gx-)ﬂ’jozu-r reflectors
max u
I:I not less -H’won 3 bidirectional
3 bidirectional wh{i__'lre $qrrier P4 I:I %
white barrier reflectors or -
Equal gggg;ng reflectors or é I é del ineators N\ Y
spacing (100° max), del ineators
(100" max), ( but not T 0
3 total. 3- Type
3 total. é é I . % W3- Type
I delineators D-Sw
[I é J MBGF L é spoéed 25" [I del inea’rors
apart spaced 25
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MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGF) FENCE (MBGF)

Concrete or

Steel
Traffic
Barrier Every 5th
\ 0 | cable
See See barrier
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1. Equal spacing (100’ max), but not less é Bidirectional Delineator
than 3 single directional white barrier AT
reflectors or delineators. On Continuos ¢ |Delineator DEL INE OR &
9 Barrier, equal spacing (100’ max.) ~ OBJECT MARKER
>
E 2. Equal spacing (100‘ max), but not less ‘ OM-3 PLACEMENT DE TA I LS
than 3 single directional yellow barrier
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ee . . . . D & OM (6) = 20
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{ '
? ’ BACK PANEL (OPTIONAL)
7 > ) /
Objec+ marker installed
per manufacturer’s
recommendat ions.
| 36" |
\ \
12"
o N -
,{, [ o 2 Ya" minimum; _
12" # Adjust to fit /
24" 1 on attenuator R
36" f{ per manufacturer’s o~
_ recommendation, or -
12" . as directed by the .
y & Engineer ‘ | variable to match width of |
,{, - exit gore sign.
6" ]
W,R o ]
- ~N
2 Va" minimum.
/ ©
A
2
OBJECT MARKERS SMALLER THAN 3 FT 3
2 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 fabricaoted from adhesive backed reflective sheeting
6" to attach through center|ine applied directly to guardrail end treatment, or applied directly to an
v of drum, per attenuator "end cap" as per the manufacturer’s recommendation. Direct applied
6 monufacturers 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
A direct applied sheeting.
6" 2. Mounting should be flush . . . . . .
36" 1 with top of attenuator. 3. Object Marker size may be reduced fto fit smaller devices. Width of alternating
Mimimum size 96" x 24". black and yellow stripes are typically 6". Object Markers smaller than 3f+
6"y may have reduced width stripes of @ minimum of 2 !/4".
6" 4, Pop rivets, screws, or nuts and bolts may be used to attach object markers
) and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
¥ "
. | N 1% "R 5. Object Marker at nose of attenuator is subsidiary to the attenuator. §® EZ@
. Division
L 6. See D & OM (1-4) for required barrier reflectors. ITexas Department of Transportation Standard
. OBJECT MARKER
= FOR VEHICLE IMPACT
o
)
24" ATTENUATORS
o8 D & OM(VIA) -20
== FiLe domvia20.dgn ons TXDOT [exs TXDOT [ows TXDOT  [ex: TXDOT
%% ©TxDOT  December 1989 CONT |SECT 408 HIGHNAY
. REVISIONS 6449 37 001 us 59, ETC.
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Softwood posts shall be 3" minimum in diameter or nominal 2" x 4",

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
unless otherwise approved.

4' minimum steel or wood posts spaced at 6’ to 8'. GENERAL NOTES

Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

Fosten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15". 2. Perform vertical traocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a frack undercarriage capable of producing |inear soil impressions
Attach the wire mesh and fabric on end measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or 4, Do not exceed 12" between track impressions.

sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12" 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 approximently 2" across the trench
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

G

Filter fabric 3’ min. width. Dozer tracks create track imprints

\ parallel to the slope contour.
Top of Fence
\‘ Backfill & hand tamp. 90° Embed posts 18" min.
¢ FLOW\ 4\ or Anchor if in rock.
- =
N/ / W/
J NN NN |
6" V«VAWNH X ﬁ%\\/yﬁxw
N NININININING

ANV ANV ANWVANY ANV AW

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)

requires a minimum of five horizontal wires spaced at

a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING

spaced at o maximum of 12 inches apart.
§® Design

Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,

A sediment control fence may be constructed near the downstreaom per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND POLLUTION CONTROL MEASURES

runoff. A 2 year storm frequency may be used to calculate the flow rate

to be filtered. Sediment Control Fence FENCE & VERT ICAL TRACKING

Sediment control fence should be sized to filter a maximum flow through 4@7

rate of 100 GPM/FT2. Sediment control fence is not recommended to control EC (1 ) = 1 6

erosion from a drainage area larger than 2 acres. FILE: ecll6 o TXDOT [kl Jow VP [owews LS

© TxDOT: JULY 2016 CONT | SECT Jos HIGHWAY

aa REVISIONS 6449/ 37| 001 us 59, ETC.
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