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1D STA STRUCTURE TYPE ACTIVITY
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3 74+97 CROSS CULVERT REPLACE CULVERT; ADD SETS
4 104+07 CROSS CULVERT REPLACE CULVERT; ADD SETS NOTES:
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1. HORIZONTAL ALIGNMENT DATA IS BASED
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1D STA STRUCTURE TYPE ACTIVITY
6 138+71 CROSS CULVERT REPLACE CULVERT; ADD SETS PROJECT LAYOUT
7 150+22 CROSS CULVERT CLEAN CULVERT; ADD RIPRAP (DOWNSTREAM)
8 171+97 CROSS CULVERT CLEAN CULVERT
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274+82 | BRIDGE CLASS CULVERT ADD MBGF; CLEAN EXIST CHANNEL; ADD RIPRAP (UPSTREAM)
289+12 CROSS CULVERT CLEAN CULVERT; REGRADE DITCH
296+57 CROSS CULVERT REPLACE CULVERT; ADD SETS
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1D STA STRUCTURE TYPE ACTIVITY PROJECT LAYOUT
20A 381+79 PARALLEL CULVERT CLEAN CULVERT; ADD SETS
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Project Number: STP 2021(288)
County: Parker Control: 0313-07-020

Highway: FM 51

Specification Data

Basis of Estimate

Item Description Rate Unit

168 Vegetative Watering 169,400 gal./acre 1,000 gal.

Special Notes

Electronic files containing answered pre-letting questions and other project related design information will
be placed in the following FTP site periodically.

Check this site for new information. Notices of new postings will not be sent out by the Engineer.
The data located in these files is for non-construction purposes only and can be found at

TxDOT’s public FTP site at https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

Access is read-only.
All files in the FTP site are subject to the License Agreement shown on the FTP site.

To obtain a copy of the project plans free of charge, submit a request from the following site:
http://www.txdot.gov/business/letting-bids/plans-online.html

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

Area Engineer’s Email: david.neeley@txdot.gov
Assistant Area Engineer’s Email: gary.beck@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above individuals.
All contractor questions will be reviewed by the Engineer. Once a response is developed, it will be posted to

TxDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

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

Existing storm sewers and utilities are shown from the best available information. Verify the location of all

underground facilities prior to starting work.

General notes

Project Number: STP 2021(288)

County: Parker Control: 0313-07-020
Highway: FM 51

For dimensions of right-of-way not shown on the plans, see right-of-way map on file at the TxDOT District

Office.
Modifications to Lane Closure / Work Restrictions:

Submit a request in writing for approval by the Engineer a minimum of 10 days in advance of implementing
a change to lane closure restrictions.

When deemed necessary, the Engineer will lengthen, shorten, or otherwise modify lane closure restrictions
as traffic conditions warrant.

When deemed necessary, the Engineer will modify the list of major events when new events develop,
existing events are rescheduled, or when warranted.

Special Events/ Special Situations will be handled on a case-by-case basis. No work restricting lane
closures is allowed from 3 PM a day before to 9 AM the day after the Special Event or Special Situation.

Prevention of Migratory Bird Nesting

It is anticipated that migratory birds, a protected group of species, may try to nest on bridges, culverts,
vegetation, or gravel substrate, at any time of the year. The preferred nesting season for migratory birds is
from February 15 through October 1. When practicable, schedule construction operations outside of the
preferred nesting season. Otherwise, avoid nests containing migratory birds and perform no work in the
nesting areas until the young birds have fledged.

Structures

Do not begin bridge and culvert construction operations until swallow nesting prevention is implemented,
until after October 1 if it’s determined that swallow nesting is actively occurring, or until it’s determined
swallow nests have been abandoned. If the State installed nesting deterrent on the bridges and culverts,
maintain the existing nesting deterrent to prevent swallow nesting until October 1 or completion of the
bridge and culvert work, whichever occurs earlier. If new nests are built and occupied after the beginning of
the work, do not perform work that can interfere with or discourage swallows from returning to their nests.
Prevention of swallow nesting can be performed by one of the following methods:

1. By February 15 begin the removal of any existing mud nests and all other mud placed by swallows for
the construction of nests on any portion of the bridge and culverts. The Engineer will inspect the bridges
and culverts for nest building activity. If swallows begin nest building, scrape or wash down all nest sites.
Perform these activities daily unless the Engineer determines the need to do this work more frequently.
Remove nests and mud through October 1 or until bridge and culvert construction operations are completed.

2. By February 15 place a nesting deterrent (which prevents access to the bridge and culvert by swallows)
on the entire bridge (except deck and railing) and culverts.

No extension of time or compensation payment will be granted for a delay or suspension of work

General notes Sheet 6
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Project Number: STP 2021(288)

County: Parker Control: 0313-07-020

Highway: FM 51
caused by nesting swallows. This work is subsidiary to the various bid items.

Remove all existing fences within the right of way and remove and replace all existing fences within
easements where such fences conflict with the work. Protect the remaining fence from damage due to
slacking. Erect temporary fencing in the easement areas as necessary to secure the property. Provide at
least one week notice to the property owner prior to removing or relocating the fence. Restore permanent
fencing to an equal or better condition.

Mail box manipulation made necessary because of construction will be in accordance with Item 560
“Mailbox Assemblies,” except that this work will not be paid for directly but will subsidiary to the pertinent
bid items.

Provide all-weather surface for temporary ingress and egress to adjacent property, as directed. Materials,
labor, equipment and incidentals necessary to provide temporary ingress and egress will not be paid for
directly, but will be subsidiary to the various bid items.

Where necessary, the governing slopes indicated herein may be varied from the limits shown, to the extent
approved.

On superelevated curves the shoulders will have the same cross-slope as the pavement, unless otherwise
indicated.

On superelevated curves where the grade line is in a sag or on a flat grade, overlay the shoulders to the
extent necessary to prevent trapping of water on the high side.

Locations and lengths of all private entrances are approximate only. The actual locations, lengths, lines, and
grades are to be established in the field.

Remove the grass from the crown of shoulders or pavement edges by blading or other approved methods.
Payment for this work will not be made directly, but will be subsidiary to the various items of the contract.

Locations shown for drainage structures refer to the control points of structures as follows:

1) Manholes, Inlets, and Junction Boxes—Locations are at the centroid of the structure; when two
structure types are specified, location is at the centroid of the top structure. Bottom structure may be
positioned as required to align with top structure, storm drain pipes and other adjacent structures.

2) Street Inlets—Locations are at the face of curb at a distance of L/2 from the end of the inlet.

3) Headwalls—Locations are to the outside face of the headwall at the centerline of the pipe or box

structure. For pipe headwalls with Type "P" or "C" safety end treatment, locations are on the
centerline of the pipe structure at the limit of payment for pipe.

General notes

Project Number: STP 2021(288)

County: Parker Control: 0313-07-020

Highway: FM 51

Plugging of pipes or culverts will not be paid for directly, but will be subsidiary to the various bid items,
unless otherwise shown on the plans.

Provide temporary drain openings at all low points or other drainage structures, as required, at the
Contractor's expense.

Remove any obstructions to existing drainage due to the contractor's operations, as required, at the
Contractor's expense.

Install all required concrete riprap flumes immediately following the construction of ditches in which they
are to be placed. In addition, apply all erosion control measures as shown on the plans or as directed,
immediately following construction of channels to their required line, grade, and section.

Item 2. Instructions to Bidders

Proposals with a bid of more than 210 working days for the substantial completion of the project will be
considered non-responsive.

Item 4 — Scope of Work

Reimbursement for project overhead will not be considered until project completion has extended beyond
the original Contract Time.

Item 5. Control of the Work

When supplementary bridge plans, shop drawings, shop details, erection drawings, working drawings,
forming plans, or other drawings are required, prepare and submit drawings on sheets 8-1/2 by 11 inches, 17
by 22 inches, or full size drawings reduced to half scale if completely legible. If, in the opinion of the
Engineer, the drawings are not completely legible, prepare and submit on sheets 22 by 34 inches, with a
1-1/2 inch left margin, and 1/2 inch top, right, and bottom margins.

Submit all sheets with a title in the lower right hand corner. The title must include the sheet index data
shown on the lower right corner of the project plans, name of the structure or element or stream, sheet
numbering for the shop drawings, name of the fabricator and the name of the Contractor.

Prior to contract letting, bidders may obtain a free computer diskette or a computerized transfer of files
(from the Engineer’s office) that contains the earthwork information in ASCII format, plain text files. If
copies of the actual cross-sections are requested, in addition to, or instead of the diskette, they will be
available at the Engineers office for borrowing by copying companies for the purpose of making copies for
the bidder, at the bidder’s expense.
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Project Number: STP 2021(288)

County: Parker Control: 0313-07-020

Highway: FM 51
Item 7. Legal Relations and Responsibilities

Do not initiate activities in a project specific location (PSL) associated with a U.S. Army Corps of
Engineers (USACE) permit area that has not been previously evaluated by the USACE as part of the permit
review of this project. Such activities include, but are not limited to haul roads, equipment staging areas,
borrow and disposal sites. “Associated” as defined here means materials are delivered to or from the PSL.
The permit area includes all waters of the U.S. or associated wetlands affected by activities associated with
this project. Special restrictions may be required for such work. The contractor will be responsible for all
consultations with the USACE regarding activities, including project specific locations (PSLs) that have not
been previously evaluated by the USACE. Provide the Department with a copy of all consultations or
approvals from the USACE prior to initiating activities.

The Contractor may proceed with activities in PSLs that do not affect a USACE permit area if a self-
determination has been made that the PSL is non-jurisdictional or proper USACE clearances have been
obtained in jurisdictional areas or have been previously evaluated by the USACE as part of the permit
review of this project. The contractor is solely responsible for documenting any determinations that their
activities do not affect a USACE permit area. Maintain copies of these determinations for review by the
Department or any regulatory agency.

Document and coordinate with the USACE, if required, prior to any excavation hauled from or embankment
hauled into a USACE permit area by either (1) or (2) below.

(1) Restricted Use of Materials for Previously Evaluated Permit Areas. Document both the
project specific location (PSL) and its authorization. Maintain copies for review by the
Department or any regulatory agency. When an area within the project limits has been evaluated
by the USACE as part of the permit process for this project:

a. Suitable excavation of required material in the areas shown on the plans and cross sections as
specified in Item 110 is used for permanent or temporary fill (Item 132, Embankment) within
a USACE permit area;

b. Suitable embankment (Item 132) from within the USACE permit area is used as fill within a
USACE evaluated area; and,

c. Unsuitable excavation or excess excavation [“Waste”] (Item 110) that is disposed of at a
location approved by the Engineer within a USACE evaluated area.

(2) Contractor Materials from Areas Other than Previously Evaluated Areas. Provide the
Department with a copy of all USACE coordination or approvals prior to initiating any activities
for an area within the project limits that has not been evaluated by the USACE or for any off
right of way locations used for the following, but not limited to haul roads, equipment staging
areas, borrow and disposal sites:

a. Item 132, Embankment, used for temporary or permanent fill within a USACE permit area;
and,

b. Unsuitable excavation or excess excavation [“Waste”] (Item 110, Excavation) that is
disposed of outside a USACE evaluated area.
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Project Number: STP 2021(288)

County: Parker Control: 0313-07-020

Highway: FM 51

The total area disturbed for this project is 1.34 acres. The disturbed area in this project, all project locations
in the Contract, and the Contractor project specific locations (PSLs), within 1 mile of the project limits,
for the Contract will further establish the authorization requirements for storm water discharges. The
Department will obtain an authorization to discharge storm water from the Texas Commission on
Environmental Quality (TCEQ) for the construction activities shown on the plans. The Contractor is to
obtain required authorization from the TCEQ for Contractor PSLs for construction support activities on or
off the right of way. When the total area disturbed in the Contract and PSLs within 1 mile of the project
limits exceeds 5 acres, provide a copy of the Contractor NOI for PSLs on the right of way to the Engineer
and to the local government that operates a separate storm sewer system.

The following Holiday/Event lane closure restriction requirements apply to this project:
No work that restricts or interferes with traffic shall be allowed between 3 PM on the day preceding a
Holiday or Event and 9 AM on the day after the Holiday or Event.

Holiday Lane Closure Restrictions

New Year’s Eve and New Year’s Day 3 PM December 30 through 9 AM January 2
(December 31 through January 1)

Easter Holiday Weekend (Friday through
Sunday)

3PM Thursday through 9 AM Monday

Memorial Day Weekend (Friday through
Monday)

3 PM Thursday through 9 AM Tuesday

Independence Day (July 3 through July 5) 3 PM July 2 through 9 AM July 6

Labor Day Weekend (Friday through Monday) | 3 PM Thursday through 9 AM Tuesday

Thanksgiving Holiday (Wednesday through
Sunday)

3 PM Tuesday through 9 AM Monday

Christmas Holiday (December 23 through
December 26)

3 PM December 22 through 9 AM December 27

Plan work schedules around the appropriate dates above to ensure productive work is performed without
lane closures.

No significant traffic generator events identified.

Item 8. Prosecution and Progress
Working days will be computed and charged in accordance with Section 8.3.1.1, ‘Five-Day Workweek.’

Work is allowed to be performed during the nighttime.
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Project Number: STP 2021(288)
County: Parker Control: 0313-07-020

Highway: FM 51

The number of working days for final acceptance will be 150 working days after the substantial completion
of the project.

Prepare the progress schedule as a bar chart, include all planned work activities and sequences and show
Contract completion within the number of working days specified. Submit an updated hard copy when
changes to the schedule occur or when requested.

Item 100. Preparing Right of Way

Measurement for this item will be along the centerline of the project with the limits of measurements as
shown on the plans.

Item 110. Excavation

Review proposed waste sites to determine if any site is located in a “Base Floodplain” or “Floodway” as
defined by the Federal Emergency Management Agency (FEMA).

If waste material from this project is placed in a base floodplain as defined by FEMA, obtain a permit from
the local community responsible for enforcing National Flood Insurance Program (NFIP) regulations.
Ensure that the owner of the property receiving the waste has obtained the necessary permit.
Items 110, 112, and 132. Excavation, Subgrade Widening, and Embankment
Sulfate-laden subgrade material that is to be treated with either lime or cement, including material up to one
foot outside the proposed treatment limits, is susceptible to sulfate heave. It has been determined that an
excessive concentration of sulfate in the soils (>3,000 PPM by dry weight of the soil) exists for given areas
of excavation and/or proposed treated subgrade within the project limits. The areas of moderate to high
concentrations are as follows:

Areas of subgrade to be treated (3,001-7,000 PPM—moderate concentration)
or no areas identified

Areas of excavation (>7,000 PPM—high concentration)
or no areas identified
Moderate sulfate levels are those defined from 3,001 PPM to 7,000 PPM. Treat these soils with lime at the
full 150 Ib./cu. yd. rate or cement at the full 125 Ib./cu. yd. rate. Do not split the rates to ensure complete

reaction and mitigation of sulfate heaves. Allow the mixture to mellow for 7 days to provide for complete
reaction.

General notes

Project Number: STP 2021(288)

County: Parker Control: 0313-07-020

Highway: FM 51
High sulfate levels are not allowed within the treatment and surrounding areas as defined above.
Test soils for soluble sulfates in accordance with Test Method Tex-145 and Tex-146-E.

Treat moderate sulfate or excavate high sulfate areas identified above and other subgrade areas that may be
identified during construction as having moderate to high sulfate concentrations to a depth of one foot below
and laterally to one foot outside the proposed treatment limits. Treatment of the moderate level material will
be paid for under Item 260, “Lime Treatment (Road Mixed)” or Item 275, “Cement Treatment (Road
Mixed).” Removal of the high level material will be measured and paid for in accordance with Item 110,
“Excavation” and replacement with suitable material will be measured and paid for in accordance with ltem
132, “Embankment.”

Any excavated sulfate-laden material will be acceptable for use in fill areas. Do not place within previously
specified section boundaries of subgrade to be treated with either lime or cement.

Off-Site Borrow Sources. In addition to meeting pertinent specification requirements, test off-site borrow
sources for sulfate content. Test soils for soluble sulfates in accordance with Test Method Tex-145 and Tex-
146-E and provide documentation that supports compliance with previously stated requirements. The
Engineer will perform additional testing for sulfates of this material upon delivery to the project. Only
material that is placed within one foot vertically or laterally of subgrade treatment will require testing for
sulfates. Remove and replace failing material (sulfate concentrations >7,000 PPM by dry weight).

Item 164. Seeding for Erosion Control

Apply seeding required between December 1 and January 31 using seed types and mixtures as shown in
Item 164.2.1, Table 3. If, in the opinion of the Engineer, this does not provide an effective vegetative cover,
apply “straw or hay mulch” as specified in Article 164.3.2, “Straw or Hay Mulch Seeding” as soon as
possible. After February 1, apply warm season seeding in order to establish a permanent protective
vegetative cover.

Item 168. Vegetative Watering

Furnish and install an approved rain gauge at the project site, as directed. Furnishing and installation of the
rain gauge will not be paid for directly, but will be subsidiary to Item 168.

Apply vegetative watering for an establishment period of thirteen weeks following application of seed or
installation of sod, at a rate of 1/2 inch of water depth per week (approximately 13,030 gallons per acre).
During the first four weeks after seeding, apply water twice per week, on non-consecutive days, each at half
the weekly application rate. For the remainder of the establishment period, apply vegetative watering once
per week during the months of January through June or September through December, at the weekly
application rate; apply watering twice per week, on non-consecutive days during the months of July and
August, each at one-half the weekly application rate.
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Project Number: STP 2021(288)
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Average weekly rainfall rates for the District are:

January—0.39" April—0.86" July—0.48" October—0.68"
February—0.46" May—1.00" August—0.47" November—0.46"
March—0.48" June—0.63" September—0.74"  December—0.37"

Item 340. Dense-Graded Hot-Mix Asphalt (Small Quantity)

RAP aggregate must meet the requirements of Table 1.

Provide aggregate with a Surface Aggregate Classification (SAC) value of __ A for the travel lanes and
shoulders.

No blending, of the material retained on the No. 4 sieve, to meet SAC A will be allowed for surface mixes.

Provide a PG 64-22 asphalt for the base course.

Provide a PG 64-22 asphalt for the concrete underlayment course.

Grade Substitution per Table 5 is not allowed.

Warm Mix Asphalt (WMA\) is not permitted in any mix type on this project.

RAP and RAS are not permitted in any surface and levelup mixes on this project.

Substitute binders are not allowed on this project.
Use only the Superpave Gyratory Compactor (SGC) to design the mixture.

Use the Boil Test, Test Procedure Tex-530-C, and provide only mixes that produce zero percent (0%)
stripping for design verification and during production.

Include the approved mix design number on each delivery ticket.
Use a Material Transfer Device (MTD) unless otherwise directed.

Stop production after Lot 1. Review all test data and confirm any changes with the Engineer. Do not start
production and placement on subsequent Lots until approved by the Engineer.

Shoulders, crossovers, and other areas listed on the Plan sheets or as directed are not subject to in-place air
void determination for this project.
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Temporary detours are subject to in-place air void determination for this project.

Use Surface Test Type B for this project.

Ride quality is not required on this project.

Item 400. Excavation and Backfill for Structures

Class B bedding will be permitted in lieu of Class C bedding.

Recycled flex base and RAP are allowed individually or combined for use as granular material and backfill

in Class B and C bedding at the discretion of the Engineer. These materials must meet the requirements of

Table 1. The Engineer may require the mixing of one or both of these materials with the local soil to provide

a cohesive material for compaction and stability of the backfill around the pipe or box culvert.

Item 432. Riprap

Provide weep holes as directed.

The quantities for riprap at the location indicated may be varied to the extent necessary to ensure proper
functioning for the purpose intended.

All concrete riprap will be 4" (.33") in thickness, unless otherwise shown on the plans, and must be
reinforced with #3 rebar.

An 8 inch (.67 ft.) by 18 inch (1.5 ft.) toe wall is required at the exposed edges of all concrete riprap, unless
otherwise directed.

Locations and lengths of riprap flumes shown on the plans are approximate. Actual lengths and locations
are to be determined in the field.

Welded Wire Reinforcement (WWR) may be used for construction joint and toe wall reinforcing with the
approval of the Engineer.

Item 464. Reinforced Concrete Pipe

All bends and connections in pipe must be prefabricated.
Item 466. Headwalls and Wingwalls

Do not use precast headwalls/wingwalls.

Item 502. Barricades, Signs, and Traffic Handling
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Project Number: STP 2021(288)
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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
typically not be foreseen in the project planning and design stage. These enhancements will be mutually
agreed upon by the Engineer and the Contractor’s responsible person based on weekly or more frequent
traffic management reviews on the project. The Engineer may choose to use existing bid items if it does not
slow the implementation of enhancement.

Permanent signs may be installed when construction in an area is complete and they will not conflict with
the traffic control plan for the remainder of the job.

Existing signs are to remain as long as they do not interfere with construction and they do not conflict with
the traffic control plan.

Any sign not detailed in the plans but called for in the layout will be as shown in the current "Standard
Highway Sign Designs for Texas”.

When traffic is obstructed, arrange warning devices in accordance with the latest edition of the "Texas
Manual on Uniform Traffic Control Devices".

Cover or remove any work zone signs when work or condition referenced is not occurring.

Do not place barricades, signs, or any other traffic control devices where they interfere with sight distance at
driveways or side streets. Provide access to all driveways during all phases of construction unless otherwise
noted in the plans or as directed.

Item 506. Temporary Erosion, Sedimentation, and Environmental Controls

Remove accumulated sediment or replace SW3P controls when the capacity has been reduced by 50% or
when the depth of sediment at the control structure exceeds one foot.

Item 512. Portable Concrete Traffic Barrier

Traffic Barrier is in the stockpile at FM 1189 at IH-20 SFR

Use barrier from the stockpile that has been inspected and approved by the Engineer prior to using.

Provide the hardware assemblies to join barrier sections, including barrier from stockpile.

Connection hardware will remain the property of the State upon completion of the project and will not be

paid for directly but will be subsidiary to Item 512,”Portable Concrete Traffic Barrier”. Deliver hardware to
the location specified by the Engineer.
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Delineate all barriers in accordance with Barricade and Construction (BC) Standard sheets. Barrier
delineation will not be paid for directly, but will be subsidiary to Item 512,”Portable Concrete Traffic
Barrier”.

Remove and replace traffic barrier damaged by the traveling public and no longer serviceable as directed.
Replace traffic barrier with Department-furnished barrier from designated stockpile as directed. Additional
payment will be provided as compensation to remove and replace the traffic barrier damaged by the
traveling public in accordance with Item 512. Return the damaged traffic barrier to the stockpile site as
directed.

Item 540. Metal Beam Guard Fence

The locations and lengths of guard fence shown on the plans are approximate. Actual lengths and locations
are to be determined in the field.

The tops of timber posts will be domed. Beveled tops will not be permitted for timber or steel posts.

When holes for timber posts are drilled below bottom of proposed grade, backfill the excessive depth with
an acceptable sand. The furnishing and installation of the sand backfill will not be paid for directly but will
be subsidiary to this Item.

When guardrail posts are placed in a finished surface, backfill the top 4 inches with an asphaltic material,
domed to carry water away from the posts or as shown on the plans. The furnishing and installation of the
asphaltic material backfill will not be paid for directly but will be subsidiary to this Item.

Item 542. Removing Metal Beam Guard Fence
Remove existing metal beam guard fence only when authorized.
Item 662. Work Zone Pavement Markings

When buttons are used for Removable Markings on finished pavement surfaces, hot applied thermo
adhesive must be used on concrete and bituminous adhesive on asphalt. Buttons may not be used for stop
bar markings.

Item 666. Reflectorized Pavement Markings with Retroreflective Requirements

Collection of retroreflectivity readings using a mobile retroreflectometer is the preferred method. If
retroreflectivity readings are collected using a portable or handheld unit, then measurement is defined as a
collective average of at least 20 readings taken along a 200-foot test section. A minimum of three
measurements will be required per mile of roadway. Measurements collected on a centerline stripe will be
averaged separately for stripe in each direction of travel. A TxDOT inspector must witness the calibration
and collection of all retro-reflectivity data.

General notes Sheet 6 E


FDESAI
Typewritten Text
E


Project Number: STP 2021(288)
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Item 6001. Portable Changeable Message Signs

Provide all portable changeable message signs and arrow panels with a photoelectric device to allow for
automatic dimming of operations to approximately 50% of their normal brightness when ambient light drops
to approximately five footcandles, and then increase back again for daytime operations.

Two electronic portable changeable message sign unit(s) will be required. Individual or collective use of
signs will be required by the Engineer when deemed necessary to supplement the traffic control plan.

Each sign must have programmed in its permanent memory the following 15 messages:

Exit Closed Ahead
Use Other Routes
Right Lane

Left Lane

Closed Ahead

Two Lane

Detour Ahead

Thru Traffic

Prepare To Stop

10. Merging Traffic

11. Expect 15 Minute Delay
12. Max Speed ** MPH
13. Merge Right

14. Merge Left

15. No Exit Next ** Miles

©CoNo~WNE

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

In addition to the shadow vehicles with truck mounted attenuator (TMA) that are specified as being required
on the traffic control plan for this project, provide 0 additional shadow vehicle(s).

Therefore, 1 total shadow vehicles with TMA will be required for this type of work. Determine if one or

more of these operations will be ongoing at the same time to determine the total number of TMAS needed
for the project.
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Texas CONTROLLING PROJECT ID 0313-07-020 DISTRICT  Fort Worth
Department HIGHWAY FM 51
of Transportation
CONTROL SECTION JOB 0313-07-020
PROJECT ID AD0066151
; COUNTY Parker TOTALEST. AL
HIGHWAY FM 51
ALT BID CODE DESCRIPTION UNIT EST FINAL
100-6002 | PREPARING ROW STA 1.000 1.000
104-6009 | REMOVING CONC {RIPRAP) SY 68.000 68.000
110-6001 | EXCAVATION (ROADWAY) cr 20.000 20.000
162-6002 | BLOCK SODDING Sy 1,500.000 1,500.000
164-6005 | BROADCAST SEED (PERM) (URBAN) (SANDY) SY 6.472.000 ©.472.000
164-6009 | BROADCAST SEED (TEMP) (WARM) Sy 3,236.000 3,236.000
164-6011 | BROADCAST SEED (TEMP) (COOL) Sy 3,236.000 3,236.000
168-6001 | VEGETATIVE WATERING MG 236.000 236.000
400-6006 | CUT & RESTORING PAV sY 801.000 B01.000
401-6001 | FLOWABLE BACKFILL cy 20.000 20.000
402-6001 | TRENCH EXCAVATION PROTECTION LF 531.000 531.000
403-6001 | TEMPORARY SPL SHORING SF 1,228.000 1,228.000
432-6001 | RIPRAP {CONC)H{4 IN} cr 74.000 74.000
432-6007 | RIPRAP (CONCHCL C) = g 2.000 2.000
432-6031 | RIPRAP (STONE PROTECTION)(12 IN) jn g 110.000 110.000
432-6035 | RIPRAP {STONE PROTECTION)(24 N} cy 344.000 344.000
432-8045 | RIPRAP (MOW STRIP){4 IN) cY 209.000 209.000
438-6001 | CLEANING AND SEALING EXISTING JOINTS LF 15.000 15.000
459-6002 | GABION MATTRESSES (GALV) CcY 36.000 36.000
462-6005 | CONC BOX CULV {4 FT X4 FT) LF 225.000 225.000
462-6008 | CONC BOX CULV {5 FT X 4 FT) LF 402.000 402.000
464-6005 | RC PIPE (CL 111){24 IN) LF 966.000 966.000
464-6007 | RC PIPE (CL 1}{30 IN) LF 126.000 126.000
464-6008 | RC PIPE (CL MI}{36 IN) LF 190.000 190.000
454-6017 | RC PIPE {CL IV){18 IN) LF 159.000 159.000
464-602% | RC PIPE {CL IV){42 IN) LF 39,000 39.000
465-6009 | JCTBOX(COMPLYP)B)(5FTX5FT} EA 1.000 1.000
466-6025 | HEADWALL (CH - FW - 15) (DiA= 42 IN} EA 1.000 1,000
466-6135 | HEADWALL (CH - PW - 5) (DiA= 42 IN) EA 1.000 1.000
467-6148 | SET (TY (}(5= 4 FT){HW= 5 FT){3:1) (C) EA 3.000 3.000
467-6150 | SET (TY [)(5= 4 FT){HW= 5 FT}{4:1} (C) EA 3.000 3.000
467-61B1 | SET (TY 1){5= 5 FT}{HW= 5 FF}(3:1} (C} EA 9,000 9.000
467-6182 | SET (TY I)(5= 5 FT){HWw= 5 FT}{4:1} (C) EA 3.000 3,000
467-6363 | SET (TY ) {18 IN) {(RCP} (6: 1) {P) EA 10.000 10.000
467-6388 | SET (TY Il) {24 IN) {RCP} (3: 1) {C}) EA 2.000 2.000
467-6390 | SET (TY Il) {24 IN) (RCP} (4: 1) {C} EA 29.000 29.000
467-6394 | SET (TY ) (24 IN) (RCP) {6: 1) {C} EA 3.000 3.000
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A Pﬁg:gprg?gtﬂm HIGHWAY FM 51
CONTROL SECTION JOB 0313-07-020
PROJECT ID ADDOG6151
COUNTY Parker TOTAL EST. o
HIGHWAY fM 51
ALT BIDCODE DESCRIPTION UNIT EST. FINAL
467-6395 | SET (TY ) (24 IN) (RCP) (6: 1) (P} EA 2.000 2.000
467-6408 | SET {TY Il) {30 IN) (CMP)} {4: 1} (C) EA 2.000 2.000
467-6418 | SET (TY Il) {30 IN) {RCP} {4: 1) (C) EA 4.000 4.000
467-6450 | SET (TY ) (36 IN) (RCP} {4: 1) (C) EA 6.000 6.000
476-6030 | JACK BOR OR TUN PIPE(42 INRCHCL IV) LF 52.000 52.000
496.6006 | REMOV STR (HEADWALL) EA 30.000 30.000
496-6007 | REMOV STR (PIFE) LF 1,723.000 1,723.000
496-6100 | REMOVE STR (GABION) LF 119.000 119.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 | BARRICADES, SIGNS AND TRAFFIC HANDLING MO 7.000 7.000
506-6001 | ROCK FILTER DAMS {INSTALL) (TY 1} LF 800.000 B0D.000
506-6003 ( ROCK FILTER DAMS {INSTALL) (TY 3) LF 50.000 50.000
506-6011 | ROCK FILTER DAMS {REMOVE) LF 850.000 850.000
506-6038 | TEMP SEDMT CONT FENCE {INSTALL} LF 570.000 570.000
506-6039 | TEMP SEDMT CONT FENCE (REMOVE) LF 570.000 570.000
506-6041 | BIODEG EROSN CONT LOGS {INSTL}) (12*) LF 1,000.000 1,000.000
506-6043 | BIODEG EROSN CONT LOGS (REMOVE} LF 1,000.000 1,000.000
510-6004 | ONE-WAY TRAFFIC CONTROL (PORT TRAF SIG) | DAY 1.000 1.000
512-6017 | PORT CTB (DES SOURCE}F-SHAPE)(TY 1) LF 120.000 120.000
512-6029 | PORT CTB {MOVE)}F-SHAPE)(TY 1} LF 120.000 120.000
512-6041 | PORT CTB {STKPL}F-SHAPENTY 1) LF 120.000 120.000
540.6001 | MTL W-BEAM GD FEN (TIM POST} LF 2,350.000 2,350.000
540-6008 | MTL BEAM GD FEN TRANS (T101) EA 4,000 4.000
540.-6014 | SHORT RADIUS LF 175.000 175.000
540.6015 | DRIVEWAY TERMINAL ANCHOR SECTION EA 7.000 7.000
542-6001 | REMOVE METAL BEAM GUARD FENCE LF 415.000 415 000
542.6003 | REMOVE DOWNSTREAM ANCHOR TERMINAL EA 4.000 4.000
542.6005 | AM MTL BM GD FEN TRANS (T101) EA 4,000 4.000
544.6001 | GUARDRAIL END TREATMENT (INSTALL) EA 15.000 15.000
545-6003 | CRASH CUSH ATTEN {MOVE & RESET) EA 2.000 2.000
545-6005 | CRASH CUSH ATTEN (REMOVE) EA 2.000 2.000
545-601% | CRASH CUSH ATTEN (INSTLHSKN)TL3) EA 2.000 2.000
644-6068 | RELOCATE SM RD SN SUP&AM TY 10BWG EA 4.000 4.000
658-6048 | INSTL OM ASSM {OM-2Z}{FLX)GND EA 58.000 58 000
666-6048 | REFL PAV MRK TY I (W)24~(SLD)(100MIL) LF 42.000 42.000
666-6303 [ RE PM W/RET REQ TY | {(W)}4*(SLD)(100MIL) LF 348.000 348.000
666-6312 | RE PM W/RET REQ TY | (Y)4"({BRK}100MIL) LF 30.000 30.000
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PROJECT ID A0D066151
COUNTY Parker TOTAL EST. .II;?J:IJ:
HIGHWAY FM 51
ALT BID CODE DESCRIPTION UNIT EST. FINAL
666-6315 | RE PM W/RET REQ TY | (Y)4*(SLD)(LOOMIL) LF 250.000 250,000
672-6009 | REFL PAV MRKR TY Il-A-A EA 14.000 14.000
6001-6001 | PORTABLE CHANGEABLE MESSAGE SIGN DAY 150.000 150.000
6185-6002 | TMA (STATIONARY) DAY 150.000 150.000
01 CLEAN EXIST CULVERTS: STATE FORCE LS 1.000 1.000
ACCOUNT WORK (NON-PARTICIPATING}
18 LAW ENFORCEMENT: CONTRACTOR FORCE s 1.000 1.000
| ACCOUNT WORK [PARTICIPATING)
' SAFETY CONTINGENCY: CONTRACTOR FORCE | LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
EROSION CONTROL MAINTENANCE: Ls 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
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RC PIPE SET (TY
B AN RESTORTNG FLOWABLE EXCAVATTON R S B G AT PHOTECT IONY ( T2RROTECT [ONY (34 CONC BOX Loy P o 111555 R = | ReRL™® RCPIrE (CLIRC PIFE (S P00y (S E | MEARRALL | SGH HEATRALL (M R
PAV PROTECT ION N N 4 FT) D24 111D (30 INTTD (36 IN FT) (DIA= 42 IN)| (DIA= 42 IN) |} SHb= 5
cY SY CcY LF SF cYy cYy cYy LF LF LF LF LF LF LF EA EA EA EA
CULVERT 1 (STA 19+80) N 45
CULVERT 2 (STA 29+56) 83 208
CULVERT 3 (STA 74+97) 52 144
CULVERT 4 (STA 104+07) 20 55 72
CULVERT 5 (STA 110+25) 13 45
CULVERT 6 (STA 138+71) 37 3 16
CULVERT 7 (STA 150+22) 25
CULVERT 8 (STA 171+97)
CULVERT 10A (STA 188+50)
CULVERT 9 (STA 196+30) 12 69
CULVERT 11 (STA 211+88) 20 20 1228 70 35 39 i i i
CULVERT 12 (STA 231+77)
CULVERT 13 (STA 274+82) 16
CULVERT 14 (STA 289+12) 0
CULVERT 15 (STA 296+57) 21 58 71
CULVERT 16 (STA 310+30) 21 37 9 65
CULVERT 17 (STA 323+71) 83 290
CULVERT 18 (STA 332+32)
CULVERT 19 (STA 348+97)
CULVERT 20A (STA 381+79)
CULVERT 20 (STA 387+88) 103 73 17 225 3
CULVERT 21 (STA 396+80) 2
CULVERT 22 (STA 400+73) 10 26
CULVERT 23 (STA 415+29)
CULVERT 24 (STA 435+93) 26 48 60
CULVERT 25 (STA 457+83) 107 71 189
CULVERT 26 (STA 468+76) 105 72 33 213
CULVERT 27 (STA 483+66) a0 27 126
CULVERT 28 (STA 492+25) 6 57 130
PROJECT TOTALS 20 801 20 531 1228 74 110 151 225 202 966 126 190 159 39 1 1 1 3
SUMMARY OF WORKZONE TRAFFIC CONTROL ITEMS
LOCATION 502 510 512 512 512 545 545 545 5001 5185
6001 6004 6017 5029 5041 6019 5003 5005 6001 6002
BARRICADES, | ONE-WAY PORT CTB CRASH CUSH
ARRISADES TRAFFIC s PORT CTB PORT CTB ST USH| CRASH CUSH | CRASH CUSH | PORTABLE VA
HANDL ING e HAPE) (TY 1) (N) (TL3) S E— S —
[ ]
MO DAY LF LF LF EA EA EA DAY DAY Klmley ») Horn
PHASES 1 AND 11 7 i 120 120 120 2 2 2 150 150 F-928
©2020 ®
PROJECT TOTALS 7 1 120 120 120 2 2 2 150 150 %

I Texas Department of Transportation

FM 51
QUANTITY SUMMARY

SHEET 1 OF 3

DES’_: xN 5i0: RS: FEDERAL AID PROJECT NO. HIGHWAY NO.
e 5 (SEE TITLE SHEET) FM 51
KHA STATE DISTRICT COUNTY SHRET
CHECK TEXAS FTW PARKER
KHA CONTROL SECTION
CHECK i 8
KHA 0313 07 020




3:44:13 PM
agn

FM51 GEN_SUMO02.d

10/19/2020

DATE:
FILE:

SUMMARY OF DRAINAGE IITEMS (CONTINUED)

LOCATION 467 467 467 467 467 467 467 467 467 467 467 476 480 496 496 658
6150 6181 6182 6363 6388 6390 6394 6395 6408 6419 6450 6030 6001 6006 6007 6048
SET (TY SET (TY SET (TY SET (TY II)[SET (TY IL)[SET (TY ID)|SET (TY ID)|[SET (TY ID)|[SET (TY II)[SET (TYy II)|SET (TY II)| JACK BOR OR INSTL OM
1)(S= 4 [)(S= 5 I)(S= 5 (18 IN) (24 IN) (24 IN) (24 IN) (24 IN) (30 IN) (30 IN) (36 IN) TUN PIPE (42 [CLEAN EXIST| REMOV STR | REMOV STR ASSM
FT) (HW= 5 FT) (HW= 5 FT) (HW= 5 [(RCP) (&: 1)[(RCP) (3: 1)(RCP) (4: 1) (RCP) (6: 1) (RCP) (6: 1) (CMP) (4: 1) (RCP) (4: 1) (RCP) (4: 1) IN) (RC) (CL CULVERTS (HEADWALL) (PIPE) (OM-22Z) (FL
FT) (4:1) (CO)FT) (3:1) (CHFT) (4:1) (C) (P) (C) (C) C) (P) (C) (C) (C) v) X) GND
EA EA EA EA EA EA EA EA EA EA EA LF EA EA LF EA
CULVERT 1 (STA 19+80) 2 41 2
CULVERT 2 (STA 29+56) 8 2 168 2
CULVERT 3 (STA 74+97) 3 3 2 57 2
CULVERT 4 (STA 104+07) 2 2 76 2
CULVERT 5 (STA 110+25) 2 41 2
CULVERT 6 (STA 138+71) 4 2 57 2
CULVERT 7 (STA 150+22) 1 2
CULVERT 8 (STA 171+97) 1 2
CULVERT 10A (STA 188+5Q0) 2 1 2
CULVERT 9 (STA 196+30) 2 66 2
CULVERT 11 (STA 211+88) 52 2 50 2
CULVERT 12 (STA 231+77) 1 2
CULVERT 13 (STA 274+82) 2
CULVERT 14 (STA 289+12) 1 2
CULVERT 15 (STA 296+57) 2 2 70 2
CULVERT 16 (STA 310+30) 2 2 64 2
CULVERT 17 (STA 323+71) 10 2 120 2
CULVERT 18 (STA 332+32) 2
CULVERT 19 (STA 348+97) 1 2
CULVERT 20A (STA 381+79) 4 1 2
CULVERT 20 (STA 387+88) 3 2 216 2
CULVERT 21 (STA 396+80) 2 1 2 2
CULVERT 22 (STA 400+73) 2
CULVERT 23 (STA 415+29) 1 2
CULVERT 24 (STA 435+93) 2 2 63 2
CULVERT 25 (STA 457+83) 3 3 2 213 2
CULVERT 26 (STA 468+76) [ 2 222 2
CULVERT 27 (STA 483+66) 4 2 63 2
CULVERT 28 (STA 492+25) 4 2 136 2
PROJECT TOTALS 3 9 3 10 2 29 3 2 2 4 6 52 9 30 1723 58
*
SUMMARY OF ROADWAY ITEMS
432 540 540 540 540 542 542 542 544
6045 6001 6008 6014 6015 6001 6003 6005 6001 % FOR REFEREANCE ONLY
DRIVEWAY REMOVE GUARDRAIL
SECTION TERMINAL C(INSTALL)
cY LF EA LF EA LF EA EA EA
SPRING CREEK BRIDGE 38 325 4 50 2 415 4 4 2
CULVERT 11 (STA 211+88) 40 550 50 2 2
CULVERT 13 (STA 274+82) a3 450 50 2 P o) OTF Evislon APPROVED
CULVERT 18 (STA 332+32) 48 550 4 -
CULVERT 22 (STA 400+73) 40 475 25 1 3 lm ey))) Orn
F-928

PROJECT TOTALS 209 2350 4 175 7 415 4 4 15 ©z020 ‘ ®

SUMMARY OF BRIDGE ITEMS NBI# 021840031307028 ITexas Department of Transportation
LOCATION 100 104 432 432 438 459 496 FM 51
6002 6009 6007 6035 6001 6002 6100
RIPRAP  |CLEANING AND
PREPARING | REMOVING RIPRAP (STONE SEALING |\, SABION | ReMOVE sSTR
ROW (RIPRAP) | (CONC) (CL C)| PROTECTION) | EXISTING ALV (GABION)
(24 IN) JOINTS
SHEET 2 OF 3
STA Sy oy oY F oY F DES’_:xN HED:RB: FEDERAL AID PROJECT NO. HIGHWAY NO.
SRARN 6 (SEE_TITLE SHEET) FM 51
SPRING CREEK BRIDGE 1 68 2 193 15 36 119 AT prenn PYpem— oY STEET
CHECK TEXAS FTw PARKER
PROJECT TOTALS 1 68 2 193 15 36 19 CKHE‘C‘T( CONTROL SECTION 08 9
KHA 0313 07 020
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SUMMARY OF EROSION CONTROL ITEMS

3:44:18 PM
agn

FM51 GEN SUMO03.d

10/19/2020

DATE:
FILE:

LOCATION 162 164 164 164 168 506 506 506 506 506 506 506
6002 6005 6009 6011 6001 6001 6003 6011 6038 6039 6041 6043
BIODEG
BLock [SEED (bhun BIONOCAST | ORONOCAST | veoeTative " DaS | bavis | [FOCK SILTER| TENP SEDUT | TEMP SEOMT | EROSN CONT | ¢Sk Cour
(SANDY) (WARM) (CO0L) (TY 1) REZED) (REMOVE) (INSTALL) (REMOVE) (I(qlng).) (REMOVE)
SY Sy SY SY MG LF LF LF LF LF LF LF
CULVERT 1 (STA 19+80) 284 142 142 10 40 40 30 30
CULVERT 2 (STA 29+56) 338 169 169 12 40 40 30 30
CULVERT 3 (STA 74+97) 320 160 160 12 40 40 30 30
CULVERT 4 (STA 104+07) 284 142 142 10 40 40 30 30
CULVERT 5 (STA 110+25) 284 142 142 10 40 40 30 30
CULVERT 6 (STA 138+71) 302 151 151 1" 40 40 30 30
CULVERT 7 (STA 150+22) 50 25 25 2
CULVERT 8 (STA 171+97)
CULVERT 10A (STA 188+50) 302 151 151 11 40 40 30 30
CULVERT 9 (STA 196+30) 302 151 151 11 40 40 30 30
CULVERT 11 (STA 211+88) 302 151 151 " 40 40 30 30
CULVERT 12 (STA 231+77)
CULVERT 13 (STA 274+82) 50 25 25 2
CULVERT 14 (STA 289+12)
CULVERT 15 (STA 296+57) 284 142 142 10 40 40 30 30
CULVERT 16 (STA 310+30) 284 142 142 10 40 40 30 30
CULVERT 17 (STA 323+71) 356 178 178 13 40 40 30 30
CULVERT 18 (STA 332+32)
CULVERT 19 (STA 348+97)
CULVERT 20A (STA 381+79) 294 147 147 1" 40 40 30 30
CULVERT 20 (STA 387+88) 374 187 187 14 40 40 30 30
CULVERT 21 (STA 396+80) 294 147 147 11 40 40 30 30
CULVERT 22 (STA 400+73) 50 25 25 2
CULVERT 23 (STA 415+29)
CULVERT 24 (STA 435+93) 294 147 147 1" 40 40
CULVERT 25 (STA 457+83) 400 200 200 15 40 40 30 30
CULVERT 26 (STA 468+76) 400 200 200 15 40 40 30 30
CULVERT 27 (STA 483+66) 312 156 156 11 40 40 30 30
CULVERT 28 (STA 492+25) 312 156 156 1" 40 40 30 30
PROJECT TOTALS 1500 6472 3236 3236 236 800 50 850 570 570 1000 1000

SUMMARY OF SIGNING AND PAVEMENT MARKING ITEMS

LOCATION 644 666 666 666 666 672
6068 6048 6303 6312 6315 6009
RELOCATE SM| REFL PAV [RE PM W/RET|IRE PM W/RET|RE PM W/RET REFL PAV
RD SN MRK TY 1 REQ TY I REQ TY I REQ TY I MRKR TY
SUPXAM TY | (W)24" (SLD| (W) 4" (SLD) | (Y)4" (BRK)| (Y)4" (SLD) I1-A-A
10BWG ) (100MIL) (100MIL) (100MIL) (100MIL)
EA LF LF LF LF EA
CULVERT 1 (STA 19+80) 1 14
CULVERT 2 (STA 29+56) 38 38 1 NO. | DATE REVISION APPROVED
CULVERT 3 (STA 74+97) 24 24 1 =
CULVERT 4 (STA 104+07) 10 10 1 Klm e ))) Horn
CULVERT 5 (STA 110+25) 1 14 F-928
CULVERT 6 (STA 138+71) 16 10 1
©2020
CULVERT 10A (STA 188+50) 1 g
CULVERT 9 (STA 196+30) 1 14 B
CULVERT 11 (STA 211+88) 14 14 1 Texas Department of Transportation
CULVERT 15 (STA 296+57) 10 10 1
CULVERT 16 (STA 310+30) 10 10 1 FM 5'
CULVERT 17 (STA 323+71) 38 10 1
CULVERT 20 (STA 387+88) 44 10 1 QUANTITY SUMMARY
CULVERT 24 (STA 435+93) 10 10 1
CULVERT 25 (STA 457+83) 46 46 1
CULVERT 26 (STA 468+76) 46 46 1 SHEET 3 OF 3
CULVERT 27 (STA 483+66) 20 20 ! DES’_:xN 5i0: RS: FEDERAL AID PROJECT NO. HIGHWAY NO.
CULVERT 28 (STA 492+25) 22 22 1 o 3 (SEE TITLE SHEET) M 51
KHA STATE DISTRICT COUNTY SHEET
PROJECT TOTALS 4 42 348 30 250 14 CKH:I(X( TEXAS FTW PARKER
HEck CONTROL SECTION JoB 10
KHA 0313 o7 020
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10/19/2020

DATE:
FILE:

THE FOLLOWING SEQUENCE OF WORK IS THE SUGGESTED METHOD OF
CONSTRUCTION ACTIVITIES FOR THIS PROJECT. THIS SEQUENCE OF WORK MAY
BE REVISED WITH THE APPROVAL OF THE ENGINEER.

GENERA

1. TRAFFIC CONTROL AND LANE CLOSURES WILL BE IN ACCORDANCE WITH
THE PLANS, BC, TCP, AND WZ STANDARDS AND AS DIRECTED BY THE
ENGINEER.

2. CONTRACTOR IS REQUIRED TO WORK CONTINUOUS HOURS WHEN EXCAVATION
STARTS TO COMPLETE CULVERT REMOVAL AND INSTALLATION. MAINTAIN
ONE OPEN TRAVEL LANE WITH MANAGED TWO-WAY TRAVEL DURING
CONSTRUCTION UNTIL ENTIRE CULVERT INSTALLATION IS COMPLETE.

3. CONTRACTOR SHALL VERIFY WITH ENGINEER THE USE OF PCTB, AUTOMATED
FLAGGER ASSISTANCE DEVICES, AND TEMPORARY TRAFFIC SIGNALS FOR
EACH CULVERT. CONTRACTOR SHALL ONLY USE TEMPORARY TRAFFIC
SIGNALS WHEN DIRECTED BY THE ENGINEER.

4. VERIFY THE LOCATION AND SPACING OF SIGNS, BARRICADES, AND
CHANNELIZING DEVICES PRIOR TO THEIR PLACEMENT ALONG VERTICAL
CURVES, HORIZONTAL CURVES, AND OTHER GEOMETRIC CONSTRAINTS TO
ASSURE PROPER VISIBILITY TO ALL MOTORISTS AT ALL TIMES.

5. THE CONTRACTOR SHALL COVER OR REMOVE EXISTING SIGNS AND
PAVEMENT MARKINGS THAT CONFLICT WITH THE TCP TO AVOID CONFUSION
FOR THE TRAVELING PUBLIC. PAYMENT FOR THIS WORK SHALL BE
CONSIDERED SUBSIDIARY TO ITEM 502.

6. MAINTAIN POSITIVE DRAINAGE DURING CONSTRUCTION.

7. MAINTAIN ALL EXISTING DRAINAGE CONDITIONS DURING ALL
CONSTRUCTION PHASES UNTIL THE PERMANENT DRAINAGE FACILITIES ARE
READY FOR USE. HANDLE EXCAVATED AND STOCKPILED MATERIAL IN SUCH
A WAY THAT IT WILL NOT BLOCK DRAINAGE OR DRIVER SIGHT DISTANCE.

8. INITIAL STORM WATER POLLUTION PREVENTION PLAN (SW3P) DEVICES
MUST BE PLACED PRIOR TO THE START OF CONSTRUCTION IN AREAS
WHERE SOIL DISTURBANCE IS EXPECTED. SW3P DEVICES SHALL BE
REMOVED IN EACH AREA ONCE VEGETATION HAS BEEN ESTABLISHED OR AS
APPROVED BY THE ENGINEER.

9. CONTRACTOR TO REFERENCE PAVEMENT MARKINGS PRIOR TO REMOVAL FOR
PROPER REPLACEMENT.

10. CONTRACTOR TO MAINTAIN ACCESS TO ALL PROPERTIES AT ALL TIMES.

PHASE

1.

PLACE ADVANCE WARNING SIGNS IN ACCORDANCE WITH TXDOT BC AND TCP
STANDARDS, THE LATEST EDITION OF THE TEXAS MUTCD, AND AS DIRECTED BY
THE ENGINEER. SIGNS MAY REQUIRE ADJUSTMENT IN THE FIELD BUT ONLY WITH
THE APPROVAL OF THE ENGINEER. REFERENCE ALL PAVEMENT MARKINGS PRIOR TO
REMOVAL TO LATER REESTABLISH.

2. INSTALL AND MAINTAIN SW3P DEVICES AS SHOWN IN THE DETAILS AND
STANDARDS AND AS DIRECTED BY THE ENGINEER.

3. SHIFT TRAFFIC IN ACCORDANCE WITH TXDOT STANDARD TCP(2-1)-18 AND
TCP(2-2)-18.

4. CUT & RESTORE PAVEMENT TO CONSTRUCT CULVERTS, SAFETY END TREATMENTS,
AND RELATED DRAINAGE ITEMS, AS SHOWN ON THE TRAFFIC CONTROL PLAN
TYPICAL SECTIONS AND CULVERT LAYOUTS. AFTER DAILY CONSTRUCTION
ACTIVITIES, ANY OPEN TRENCH MUST BE RESTORED OR COVERED TO BE OPENED
BACK TO ORIGINAL TWO LANES OF TRAFFIC OVERNIGHT. ANY OVERNIGHT LANE
CLOSURES WILL NEED TO BE APPROVED BY THE ENGINEER.

5. REPEAT 3 AND 4 TO CONSTRUCT REMAINING HALF OF CULVERT.

PHASE

1. REGRADE FRONT SLOPES, BACK SLOPES, AND DITCHES AS NECESSARY.

2. PLACE PERMANENT PAVEMENT MARKINGS WHERE EXISTING PAVEMENT WAS
PREVIOUSLY DISTURBED.

3. ESTABLISH PERMANENT VEGETATIVE COVER AS DIRECTED BY THE ENGINEER.

4. REMOVE SW3P DEVICES UPON FINAL ESTABLISHMENT OF VEGETATIVE COVER.

5. PERFORM FINAL SITE CLEAN UP AND REMOVE ADVANCE WARNING SIGNS AS

DIRECTED BY THE ENGINEER.

< o"'._(
NN S
WSIond O <
7 =
. 10/19/2020
NO. DATE REVISION APPROVED

Kimley»Horn

©2020 ‘

I Texas Department of Transportation

FM 51
TRAFFIC CONTROL PLAN
NARRATIVE

SHEET 1 OF 1
DES'&" 5i0: RS: FEDERAL AID PROJECT NO. HIGHWAY NO
np 6 (SEE TITLE SHEET) M 51
KHA STATE DISTRICT COUNTY SHEET
CHECK TEXAS FTW PARKER
KHA
HECK CONTROL SECTION JoB 11
KHA 0313 o7 020
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FM51 TCP TYP 01.d

10/19/2020

DATE:
FILE:

FM 51
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o ' - ©2020
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m | I I Texas Department of Transportation
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| |
B : TRAFFIC CONTROL PLAN
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SCALE: NTS SHEET 1 OF 1
TCP TYPICAL SECTION - PHASE 11 DESIxN HED:RB: FEDERAL AID PROJECT NO. HIGHWAY NO.
CULVERT REPLACEMENT IfR:'wu 6 (SEE_TITLE SHEET) FM 51
KHA STATE DISTRICT COUNTY SHRET
CHECK TEXAS FTw PARKER
KHA CONTROL SECTION JoB 12
CHECK
KHA 0313 07 020




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

10/19/2020 3:02:20 PM

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\bc-14. dgn

DATE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

COLORS:
The Barricade and Construction Standard Sheets (BC sheets) are intended - FLUORESCENT

to show typical examples for placement of temporary traffic control R=.13" A : éﬂiggOND
devices, construction pavement markings, and typical work zone signs. = BLACK U
The information contained in these sheets meet or exceed the requirements J BORDER AND

R=1.1%
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). ‘\\>/' LEGEND
R=.79"

31"

2.88
12"

.31

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

responsibility of the Engineer. = FLUORESCENT ——
Re. 75" BACKGROUND
The Contractor may propose changes to the TCP that are signed and sealed ﬂﬁﬁﬁm

20"
48"

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER
. AND SYMBOL
sign and seal Contractor proposed changes.

5
\
36"

5.5

BLACK

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.

W 75"

14"

Geometric design of lane shifts and detours should, when possible, meet the
applicable design criteria contained in manuals such as the Amer ican
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.

=
=
—
m
‘I 14

.94

20" \ 20" \ 20"

<::::> .50 12" 2.8"6.3"2.8" 11.7° 2.8" 146" 35
B [ | [ | [ [ [

1.41 (*.41

.94

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

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
_ [STAY ALERTI Font: D

94
a2

.14

<// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
/ = [TALK OR TEXT LATER] Font: C specified lengths

/7:

31

I !
1.68".67"1.68".67"1.68"
I I I

The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes S3 L 6.38" I3

justify the signing. 8. 38"

All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details

not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is manufactured. SIGN DETAIL (G20-10T)

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.

As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) and the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shall be erected in advance of the CSJ limits. However " Y o . s
+n2 TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc-ConTrol Devices List" (CWZTCD) quCFIDGS pre-qualified Producfs
solely of mobile operation work, such as striping or milling edgeline rumble and their sources and may be found on-line af the web address given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:

shal |l be erected at or near the CSJ |imits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

Except for devices required by Note 10, traffic control devices should Phone (512) 416-3118

be in place only while work is actually in progress or a definite need
exists.

The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
Inactive equipment and work vehicles, including workers’ private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 2225*' %¥@qmw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITexas Department of Transportation Standard

right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES

Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)" AND REQUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility E3C (1) -1 4

Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) — bo T4 dan v 7007 [ 1001 [owe 1007 [ers Tber

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T Noverber 2002 P poe o oAy

considered for high traffic volume work areas or night time work. REVISIONS 0313 07| 020 FM 51

4-03 5-10 8-14 DIST COUNTY SHEET NO.

9-07 713 FTW PARKER 13

95




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\bc-14. dgn

10/19/2020 3:02:20 PM

DATE:
FILE:

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS T-INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK
5 A
620-2 | b0 Work (Optional e NEXT X M[LES:> 620-1bTR ; \d A
see Note -la . .
1 ond 4) / X | Sign Conventional| Expressway/ Posted SS'QT
4 ! INTERSECTED _ iBlock - City <= 10001500 - Hwy N Nusrnbe_r Road Freeway Speed D?;.'.ng
ROADWAY 1000’ -1500" - Hwy = | Block - City or Series
. m ] [P [ N Toot
- e X fe X + q ce
CROSSROAD g Y, b D% Q gwg? MPH | (Apprx. )
X X & X , csJ WORK 30 120
k * A 620-50p | WORK / 8 659 620-50p | IORK CW22 48" x 48" | 48" x 48"
g» g» ZONE BEGIN min. S TRAFFIC cw23 35 160
TRAFFIC G20-5T | ROAD WORK 3 R20-5T | FINES CW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK DOUBLE
NAME - o 45 320
<B NEXT X MILES DOUBLE woREss |7 s cwi, Cw2
NEXT X MILES => R20-5TP | v 620-6T cimv R20-50TP | womcts ’ ’ . . . . 50 400
CW20-1D 620-2 END A st FeéSE __SME__ CW7, Cws, 36" x 36 48" x 48
G20-1aT  (Optional ROAD WORK CONTRACTOR CW9. Cwii 55 5002
see Note END ’ ’ 2
! ond 4) ROAD WORK cw4 Y 600
i . i 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, 5
(See note 2 below) CW5, CWws, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on g crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and CSJ LIMITS AT T-INTERSECTION cwe-3, 75 9002
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume For typical si . divided high ressways and fr s
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2. If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR * s:; pﬁf—)icg 0?'?2:??2;223»12: o:véneuni;grxoﬁaf??g :on:lszl gevice:?woy !
in the plans. NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). (TMUTCD) typical o Iica'rionudia rams or TCP Standard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow P PP 9 :
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. . . R R .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper A M'n':'"u" d-s'rgr/mce groT workbo:eo to fu;stdgc‘lxgncelefmng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work work oreq ond/or distance befween each additional sign.
Zone Standard Sheets.
4, The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume.
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 areaq, appropriate 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 IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS _ ,
- " G20-9TP % % [BECIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gsg crossroads at the discretion of the Engineer. See Note 2 under "Typical
BEGIN TRAFFIC STAY ALERT OBEY Location of Crossroad Signs".
—_OELIN R20-5T% % =
% % 620-5T | ROAD WORK o |NoT FINES WARNING ) S -
NEOXIDX “(I)LES 3351 PASS DOUBLE 'b SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NAVE appropriate) i o STATE LAW
oW1 -4R % ¥620-6T ADDRESS R20-5aTPX% X [ R TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
‘ggsﬁ STATE @ G20-10T% % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR .
L 3X >u<” CHI3-1P Type 3 Barricade or ) X X X X X X sizes.
< > CW20-1D channelizing devices \ T T T T T 1
. L// A oo d dq o q q q4 q q4
<o < LEGEND

\
9 Oqﬂ © o o o o o O O [y} 0 /0 /O
T o 5o 6 06 g2 —_— B _— B _— _— _ — Type 3 Barricade
/ => Vi Gy, @ T
Lo o o% ¢ oo o OO0 O | channelizing Devices
|

=

v oni _/

) => WORK => Beginning of SPEED / b END .
SPACE 7| NO-PASSING R2-1| LIMIT cz((?zm* * — Sten

3% Channelizing CSJ Limit Iine should
Devices ’ coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 ¥ ¥ location NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
1S | % % G20-50P WORK STAY ALERT This distance shall replace the "X" and shall be rounded
__BEGIN SPEED ZONE OBEY to the nearest whole mile with the approval of the Engineer. §® Traffic
ROAD WORK | | 1y T TRAFFIC S WARNING No decimals shall be used. 0%‘?’?"!0"5
ROAD N L XX R20-5T | FINES '\Ea_;,' SIGNS I Texas Department of Transportation Stomdard
CLOSED|Ry1-2 e >< >< DOUBLE STATE LAW (® Tne "BEGIN WORK ZONE'(G20-9TP) and "END WORK ZONE® (G20-20T)
Type 3 CW1-4L sC'IHE K K¥R20-50TP| somihs TALK OR TEXT LATER shal | be used as shown on the sample layout when advance
CW"6 Barricade or CWI3-1P —covmcior | ¥ ¥R2-1 A s 620-10T R20-3T signs are required outside the CSJ Limits. They inform the
MPH

izi ¥ ¥ * % i i i £
soices \ Toine oirios e S T ini e ereSrarfio Hinte oy dcwoie | BARRICADE AND CONSTRUCTION
' X . X ' X . X X X X if K t.
/ ! \ci \ui \ci \ : ci y It workers are presen PROJECT L IMI T

o

q
¥ % Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ I | FINES DOUBLE signs will not be required on projects
consisting solely of mobile operations work.
g | o _
l Channel izing S——cCSJ Limit => Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - ] 4

2 Devices | and other signs or devices as called for on the Traffic FIle: bo-14. dgn ov: TxDOT [k TxDOT [ow: TxDOT_|ck: TxDOT

W01F;K W g X \SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY

e

SPACE LIMIT @ Contractor will install a regulatory speed |imit sign at REVISIONS 031307 020 FM 51
ROAD WORK >< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.

G20-2 % % 7-13 FTW PARKER 1 4
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordaonce with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Signing shown for es of work activity and not throughout the entire project.

one direction only.

See BC(2) for LIMITS

additional advance
signing.

Regulatory work zone speed signs (R2-1) shall be removed
or covered during periods when they are not needed.

one direction

signing.

Signing shown for

See BC(2) for
additional advance

only.

CSJ

/LIMITS
I
T

.

M

D — — — —

o | o o o
\ See General ‘
(750" - 15007) Note 4
i?ﬁ%? ggﬁé 620-5aP
1O, A
cO]

GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit should be included on the design of
the traffic control plans when restricted geometrics with a lower design
speed are present in the work zone and modification of the geometrics to
a higher design speed is not feasible.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described
above, should be posted and visible to the motorist when work activity is present.
Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit may be included on the design of

the traffic control plans when workers or equipment are not behind concrete
barrier, when work activity is within 10 feet of the fraveled way or actually
in the travelled way.

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

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

P P P

See General
‘ See General Note 4 ‘ ‘ (750" - 1500") Note 4
| |
HORE | c20-50p
SPEED
SFI’EETD LIMIT WORK WORK
L IMI R2-1 7 O ZONE | 620-5aP ZONE | 620-5aP
6 O R2-1 SPEED SPEED
LIMIT
LIMIT
6 O R2-1 6 O R2-1

GENERAL NOTES

. Regulatory work zone speed |imits should be used only for sections of construction

projects where speed control is of major importance.

Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
mounting height.

Speed zone signs are illustrated for one direction of travel and are normally posted
for each direction of travel.

Frequency of work zone speed |imit signs should be:
40 mph and greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

Regulatory speed |imit signs shall have black legend and border on a white reflective
background (See "Reflective Sheeting" on BC(4)).

Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
directly, but shall be considered subsidiary to Item 502.

. Turning signs from view, laying signs over or down will not be allowed, unless as

otherwise noted under "REMOVING OR COVERING" on BC(4).

Techniques that may help reduce traffic speeds include but are not |imited to:
A. Law enforcement.

B. Flagger stationed next to sign.

C. Portable changeable message sign (PCMS).

D. Low-power (drone) radar transmitter.

E. Speed monitor trailers or signs.

Speeds shown on details above are for illustration only.
Work Zone Speed Limits should only be posted as approved for each project.

.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.

. _
1'

SPEED
LIMIT

L Of sy

SHEET 3 OF 12
= cratio
Operations
I Texas Department of Transportation se'a‘;',f,'g,'_'d

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Contractor shall install and maintain signs in a straight and 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 plans or as directed by the Engineer. Signs shall be used to regulate, warn, and

02:22 PM
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DATE

12 min,
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
8 <) the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.
o @ 6. The Contractor shall furnish sign supports listed in the "Compliaont Work Zone Traffic Control Device List" (CWZTCD). The Contractor
2 & shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question regarding installation
o - 2 T procedures, the Contractor shall furnish the Engineer a copy of the monufacturer’s installation recommendations so the Engineer can
— 7.0" min. 3 o verify the correct procedures are being fol lowed.
2| 0 -6 9.0" max. 2| 6 or , 3 7.0" min. 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
° Z 3 = [Greater 9.0’ max. % 5 9.0' max. i domaged or marred reflective sheeting as directed by the Engineer/Inspector.
- 8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
T ‘ l for identification shall be 1 inch.
N N > 9. The Contractor shall replace domaged wood posts. New or damaged wood sign posts shall not be spliced.
Paved //\Q///\-//&*///\\/_//\T Paved //\Q///\\\///Q\m J A .y; X DURATION OF WOle (as definec[ by 'rhe'"Text‘Js Monuol‘ on Un'iform Traffic Con-rr?l Devices" Part 6)
shoulder ~INYL shoulder ~IN2 Y \%ﬂ ] 1. The fyp?s of sign supports, sign mognf-ng he-gm,fhe size of.su;ns, and fhe'fype gf sign substrates can vary boseq on the type of
\\//\@/7 work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
% Wnen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. regard to crashworthiness ond duration of work requirements.
Objects shal | NOT be placed under skids as @ means of leveling. a. Long-term stationary - work that occupies a location more than 3 days. . . . . .
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
. more than one hour.
X % Mnen %L%%UIZ?";"& ID L)(]I(iazteo: (d (;J;vlisl(;% sc;.:’ppzﬁrsffso,ncfeh)eyw?uoll.él iot;e c?vfe?'mfer?e fst:fr;ieu%’f' %::e n[;?,r;s: ;;:,] trovel lane. c. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.
: d. Short, duration - work that occupies a location up to 1 hour.
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
SIGN MOUNTING HEIGHT
_L Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
shall not will be by bolts and nuts as shown for supplemental plaques mounted below other signs.
protrude , 2.  The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
—T_ above sign or screws. Ulse TxDOT's or the ground.
manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
M / procedures for attaching sign 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
E substrates to other types of appropriate Long-term/Intermediate sign height.
sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
Suppor t l SIZE OF SIGNS
S:g-lhiung R@A@ 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
Ebove sign i i SIGN SUBSTRATES
1 W©RK 1 Nails shall NOT 1. The Contractor shall ensure the sign substrate is installed in accordance with the monufacturer’s recommendations for the type of sign
| | support that is being used. The CWZTCD Iists each substrate that can be used on the different types and models of sign supports.
I | be al lowed. 2. "Mesh" type materials are NOT an approved sign substrate, regardiess of the tightness of the weave. i )
|AHEAI:D] Each 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,
fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
Sign supports shal | shal | be attached screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
extend more than direct!| y 10 the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the . REFLECTIVE SHEETING
back of the sign S.UDDOFT. Multiple 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
substrate. signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
] H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with g white background.
FRONT ELEVATION Jjoined or spliced by 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bp or Type Cg , shall be used for rigid signs with orange backgrounds.
Fiber go?:} rmefglpfr ti any means. Wood SIGN LETTERS
tber Reintorce ostie supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post extended or repaired Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION b e first class workmonship in accordance with Deportment Standards ond Specifications.
above and two below the spice point. Splice must be located entirely behind y splicing or REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means. 1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign mgy be seen from approaching traffic.
3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required.
. . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control traffic entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.
by flaggers. The STOP/SLOW paddle size should be 24" x 24" 5. Burlap shall NOT be used to cover signs.
as detailed below. 1. Permanent signs are used to give notice of traffic laws or regulations, call 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
2. When used at night, the STOP/SLOW paddle shall be attention to conditions that are potentially hazardous to traffic operations, 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
retroreflectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW paddies may be attached to a staff with a minimum of interest, and other geographical, recreational, or cultural information. N . . .
length of 6' to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route I Y:Zrﬁszlg? ::ﬁzg';;z ;?fﬁ'giymzoﬁzzigzlzggzgz dtghzz?z ;;oazszsrmng over,
4. Any lights incorporated into the STOP or SLOW paddle faces guidance as normally installed on a roadway without construction. 2. The sondbags will be tied shut to keep the sand from spilling ond to SHEET 4 OF 12
shall only be as specifically described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain o constont weight. ‘ o Traffic
Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted Operations
the roadway condition. for use as sign support weights. I Texas Department of Transportation Se'a‘;’rfilgl’]d
3. When existing permanent signs are moved and relocated due to construction 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.
~ 5 ; . : 9 9
purposes, they shall be visible to motorists at all times. 5. Sandbags shall be made of a durable material that tears upon vehicular
4, 1f existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
installed on crashworthy bases as shown on the SMD Standard sheets. The signs : P H
shall meet 'rh('e required mounting I:leighfs shown on the BC '?‘heefs or.fhe SMD & sgblblzl;fbgrlwlgcs):?oge;lg?g: iz;;pg:?g?eé;érlmnguggc\;ﬁzsdzZ?;:mgdnz:\dD:mﬁzigciﬁ:ed BARR I CADE AND CONSTRUCT ION
Standards. This work should be paid for under the appropriate pay item for with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S I GN NOTES
8"C 24" relocating existing signs. 7. Sandbags shall only be placed along or laid over the base supports of the
5. If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC ( 4 ) - ] 4
for under the appropriate pay item for relocating existing signs. sign supports placed on slopes.
R 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14. dgn ov: TXDOT [ex: TxDOT [ow: TxDOT [ek: TxDOT
e 24 N or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxDOT November 2002 CONT |sECT JoB HIGHWAY
= Backaround - Red i Boskground - Orange Contractor to ensure proper guidance for the motorists. This will be subsidiary shal| be 16 inches square or lorger and shall be orange or fluorescent REVISIONS 0313/07 020 FM 51
Legend & Border - White Legend & Border - Black to Item 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 DIST COUNTY SHEET NO.
the sign face. 7-13 FTW PARKER 16
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Max imum 24" 2%6 <> Sign < > Sign
Moximm v A TH Pt & p—ll il Post : i« Foet
21 sa. ft. of wood i i & 819 6 O HH : 4
H AN post I X i : :
/ sign face 2x6 27 1 2%6 HH e 4
] ~ I NP \><‘°°e HH : :
N | 502 HH H :
I «© N o N »’ﬁ
x4 x4 Il . §: " . :I 5" Hel
wood ¥ M 60 x4 NH . As|e desirable vl desirable
 post 72" block block NH HEH HH
\/ AL NH i H HH 18"
NH ;’f 34" min. En Optional r?’;’
g . i Length of skids may E § 28" g 2 s'n:ong soils, | reinforcing 3 2
Top wood be increased for t[e| minimum HFH 5% min. in | sleeve ———s 1/ 34" min. in
See BC(4) post additional stability. E g HEH weak soils. (172 !arger \:N‘:/ strong soi ls, ?ei fhg ZWZLED
for sign 2x4 x 40" Top ie § 3 fhgr:)s-g:\sn HH 55 min.. in or embedment.
30" heignt 24" X See BC(4) ot HH sneror s ¢ post) x sle weak soils.
i —5 i 24" brace s|e chol u oo o|o
requirement 2x6 fg;iz;ﬁn & /X HH (174" 1arger |33 Anchor Stub HH
Il requirement 3/8" bolts w/nuts NH than sign HE (174 lorger HE
1N 1] 0 0 0 | or 3/8" x 3 1/2" HH post) ———=|i|s than sign HH
- N eV [ R (min.) lag sle HY 005’“—>§ :
screws
20" 60 Front 4x4 block 4x4 block . OPTION 1 OPTION 2 OPTION 3
cront Sige Sice (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
ron _ s > e ==
Lap-splice/base
SK I D MOUNTED WOOD S IGN SUPPORTS PERFORATED SQUARE METAL TUBING s Phed enchor
LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS [ GROUND MOUNTED S I GN SUPPORTS
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 instal lations can be used for larger signs.
16 sq. ft. or less of any rigid sign 1 1/2" WEDGE ANCHORS
. substrate listed in section J.2.d of J\ . Both steel and plastic Wedge Anchor Systems as shown
9 sq. ft. or less ” Dia. (typ)
10mm extruded the CWZTCD, except 5/8" plywood. OA B on the SMD Sfondard‘Sheefs may be used as femporon:y
thinwal | plastic 1/2" plywood is allowed. N sign supports for signs up to 10 square feet of sign
hinwall p ! 4" <> face. They may be set in concrete or in sturdy soils
sign only / if opproved by the Engineer. (See web address for
R o * 6 "Traffic Engineering Standard Sheets" on BC(1)).
° 3/8" x 3" gr. 5 bolt 18"
° (2 per support) joining
° sign panel and supports O OTHER DESIGNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. ~N . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
: 7 Direction CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
of Traffic
I — 1200 pust e GENERAL NOTES
N (DO NOT SPLICE) 1374 " x 1 3/4 " x 129" Nominal |y mber Max imum Minimum [ Drilled 1. Nails may be used in the assembly of wooden sign
o[ (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole(s) supports, but 3/8" Dbolts with nuts or 3/8" x 3172
o 1 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required lag screws must be used on every joint for final
. with 5/16" holes ) T ] > = - connect ion.
L or 1 3/4" x 1 3/4" ) . Cae
-l " N " N ~ 4 x4 2 21 36" NO 2. No more than 2 sign posts shall be placed within a
X square tubing 103;2|e)><|; Z(/J" sq:agg pé:?:):ofed > 17x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
ol . m CWZTCD List.
Upright must L e tubing diagonal brace o 4x6 2 36 36 YES :
fe|e§copelfo . K [ oo o H)o o o o o Q N I - 3. When project is completed, all sign supports and
pgovude 7 heugnf N1 \ 7 WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavemen w o ts owl f tai
p 48 oL 1 3/4 " x 1 374 " x 32" (hole ) MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
L to hole) 12 ga. square perforated = ?S
? tubing cross brace N [ see BC(4) for definition of "Work Duration."
N M _ Wood sign posts MUST be one piece. Splicing will
. 3/8" X 4-1/2 gr.
7 5 BOLT (TYP.)g ——-=1- * NOT be allowed. Posts shall be painted white.
~N
> A\ See the CHZTCD for the type of sign substrate
gy pin at angle o @3/8 " X 3" ar that can be used for each approved sign support.
needed to I N .
< match sideslope ° 5 bolt
36 1374 " x 1 3/4 " x 129" : SHEET 5 OF 12
(hole to hole) ~ o Traffic
12 ga. square : '/_ . > § Operations
gg;ziig 2:2; on Eﬁ;g;":gf aht : o I Texas Department of Transportation Svision,
going in opposite "
directions. Minimum .
weld, do not 48 -2" x 2" x
back fill puddle. 12 ga. 2 x 2% x 59" ggfgpr'mzfi'g,:g'ded BARRICADE AND CONSTRUCTION
i u ubi
weld uprignt (hole to hole)
" 12 ga. perforated TYPICAL SIGN SUPPORT
| 2 [Fescssocosoososssssssl ga. p
weld——/ N weld starts here tubing skid 2" % 2" x g
starts | (hole to hole}
weld 5°
here 12 ga. square
SINGLE LEG BASE per forated _
Side View : : tubing sleeve BC (5 ) ] 4
| | welded to skid FILE: bc-14. dgn on: TXDOT [ox: TXDOT [ow: TxDOT ek TxDOT
I 60" | ©7TxDOT November 2002 CONT |SECT JoB HIGHWAY
REVISIONS 0313/07 020 FM 51
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 8-14
7-13 FTW PARKER 17
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCHS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . -
(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 . e R R o .
changeable message signs (PCMS). Phase 1: Condition Lists Phase 2: Possible ComDOﬂenT Lists
2. Messages on PCMS should contain no more than 8 words (about four to
eight charocters per word), not Including simple words such o *T0, food/Lome/Rams €| s Action to Take/Effect on Travel Location Warning *x Advance
' ’ . n m r | 1+ i . . . . .
Messages should consist of a single phase, or two phases that 09 ane/iRamp osure s 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, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to aon 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."
Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to —
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-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
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
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
Do not "flash" messages or words included in o 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.
. Do not present redundant information on a two-phase message; i.e., —
keeping two lines of the message the same and changing the third line. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR TO L ANE XX PM -
. 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.
. Do not display messages that scroll horizontally or vertically across NIGHT [-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
The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed fogether. Words or phrases not on his list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
gpbreviofed, uniess snown in fhe TWUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
doylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
ggghmlj?:\ebgfligxlghgz?g toJ; cl:zgfér:goo;eft:é message board rather than CLOSED 1o BE XXXXFT EXIT SPEED SHOULDER WITH TUE
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
. [f disabled, the PCMS should default to an illegible display that will
not alarm mé)‘toris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY M
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CE(L)gED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. L/i'l:llE % % 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
Sonievorg L dondoy o 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.
Crl gf N N°"Tg N 2. The 1st phase (or both) should be selected from the 2. Roadwoy designations IH, US, SH, FM and LP can be interchanged as
anno TR or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Lenter ¢ Nor thbound troute) N 3. A 2nd phase can be selected from the "Action fo Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
%ggg;rucf-on CONST AHD ;0"';'“9 :g]NG on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
0Q Phase Lists". 4. Highway names and numbers replaced as appropriate.
CROSS[N% X“:G RT Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route D(E) ?U E Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DON Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
Eost E Shoul der SHLDR o minimum of 1000 f+. Each PCMS shal | be Iimited to two phases, 8. AT, BEFORE and PAST interchanged os needed.
Eastbound (route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if o
cMer gency - :MER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entronce, Enter ENT Speed SPD days of the week. Advance notification should typically be for
:ig:z::w";gne :igw';N g'“’zef gl.TJN no more than one week prior to the work.
E E unda
e[t fiom e
0g Ahea T TEMP ®
Freeway FRWY, FWY Tooraday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Operations
;::?ngy Blocked ;g}f BLKD Io Izg\{/nfown IgAEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I""”‘f"s Department of Transportation Standard
raffic
Hozar dous DrTving | WAZ DRIVING | [rove|ors RS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Fozorgous ot o1 FAZT froele IRV UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
Venicle Y [ame Minutes TIWE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
Highwoy S Vehicles (s VEH, VEFS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- L Warning WARN
Sl ~t Wednesdoy _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT x:ghf Limit WT LIWIT 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) - ] 4
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 and, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. File: bo-14. dgn o: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute © Tx00T Novermber 2002 conT JsecT o8 oAy
Maintenance MAINT for, or replace that sign. REVISIONS 0313/07 020 FM 51
Roadway 4. A full matrix PCMS may be used to simulate o flashing arrow board provided it meets the visibility, flash rate oand dimming requirements on BC(7), for the 9-07 8-14 1T ooty pa—
designation # [H-number, US-number, SH-number, FM-number same size arrow. 7-13 W PARKER 18
T00




No warranty of any

TxDOT assumes no responsibility for the conversion

1. Barrier Reflectors shall be pre-qualified, and conform to the color and

reflectivity requirements of DMS-8600. A |ist of prequalified Barrier ?gfrieTIRef'eiwabo” kot Arrow Boards may be located behind channelizing devices in place for a shoulder
Iy i ol plastic bracke taper or merging taper, otherwise they shall be delineated with four (4) channelizing
Reflectors can be found at the Material Producer List web address '
shown on BC(1). \ devices placed perpendicular to traffic on the upstream side of fraffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to I[tem 512.

1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
moving maintenance or construction activities on the travel lanes.
2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
Mox. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.
reflectors is 20 feet 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
. : trol devices that should be used in conjunction with the Flashing Arrow Board
Attach the delineators as per con

Barrier ) . 4. The Flashing Arrow Board should be able to display the following symbols:
manufacturer’s recommendations.

ye} Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) .. 1 ..
See D & OM (VIA) o .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °
shall be mounted in approximately the midsection of each section of CTB. o 0
An alternate mounting location is uniformly spaced at one end of each ° ° ° °
CTB. This will allow for attachment of a barrier grapple without . PRPS
damaging the reflector. The Barrier Reflector mounted on the side of ;nS;Si:eS :é?:zcu:ogi ° ° ° L4 L4
the CTB shall be located directly below the reflector mounted on top of as per manutacturer’s .' ..
the barrier, as shown in the defoll above. . recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION ° °
4. Wnere CTB separates two-way traffic, three barrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DELINEATION OF END TREATMENTS
the detail above. ° ° ° ° ° °
5. When CTB separates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. O. 0. O.
reflectors will be required on top of the CTB.
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR L4 L ° ° o L]
the edgeline being supplemented. CTB’S USED L] L] L) LJ L) L)
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shall NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s zones shall meet crashworthy standards
recommendat i ons. as defined in the National Cooperative " g . U .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Highway Research Report 350. RZfer to 5. [T)@nggugégg‘Ognsgégyogogﬁé;;s of four corner lamps flashing simultaneously, or the Alternating
by the Engineer. . ! ! .
1 S?ngle slgpe barriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignt line coution display is NOT ALLOWED.
' ' treatments and manufacturers. 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
int | f 25 t f h tial ph f the flashi h .
BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS B Tl o e R e Ty wey, Toc of the flashing chevron
10. The flashing arrow display is the TxDOT standard; however, the sequential Chevron

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

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

DISCLAIMER:
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display may be used during daylight operations.
WARNING LIGHTS 11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
1. Worning Iignts shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b? instal !ed on barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs monufactured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
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 VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS | *rer aNCE WHEN NOT IN USE, REMOVE
certify the warning |ights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 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 automatic dimming devices. #S??&IEOS’ZRR?E:ISQ ga;‘gggli
Type € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.
drum adjacent to the travel way. 2. Type A random flashing warning |ights are not intended for delineation and shall not be used in a series. F LASH I NG ARROW BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. I1f 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 are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions.
5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans. §® Opgfaftfllgns
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK -MOUNTED ATTENUATORS ITexas Department of Transportation Standard
1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS must meet the requirements outlined in the Notionol BARRICADE AND CONSTRUCTION
1. A warning reflector or approved substitute may be mounted on @ plastic drum as a substitute for a Type C, steady burn warning light at the Coogﬁro;;ive l-lligt;woyAReseov:ch ge[;o:f uo. d.’>50 (b:ﬁ;lgﬁ)%o}
discretion of the Contractor unless otherwise noted in the plans. or the Manua or Assessing Safety Hardware .
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 2. ’Ezfz'; ?nﬂi CWZTCD for the requirements of Level 2 or ARROW PANEL 9 REFLECTORS’
on the CWZTCD. v . .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 2 ?ﬁ,ﬁi';g :Ze gﬁigcgnf?:egwc'.'?ugfegng?rvwszrgéshofea WARN I NG L IGHTS & ATTENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . " in the plangu' Y
or square.Must have a yel low 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should. be used anytime that it can be positioned
reflective surface area of at least gftaches fo the drum. . . ; . . . . 30 to 100 feet in advance of the area of crew exposure BC(7)-14
30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. FIle: be-14. dgn on: TXDOT [ox: TXDOT [ow: TxDOT ek TxDOT
DMS 8300-Type B or Type C. 6. The only reason a TMA should not be required is when a work -
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©7TxDOT November 2007 CONT | SECT Jo8 HIGHNAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. extended distance from the TMA. REVISIONS 0313/07 020 FM 51
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET NO.
13 FTW PARKER 19
01




No warranty of any
ility for the conversion

TxDOT assumes no responsi
incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

of this stondard to other formats or for

DISCLAIMER:

GENERAL NOTES

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

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

if personnel are present on the project at all times to maintain the - -
cones in proper position and 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, fransitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ)
approved by the Engineer.

- ) and 2 white stripes

18" min

Top should not
allow collection
of water or
debris

9/16" dia. (typ)
for mounting
signs and
warning lights

Each drum shall have (é ——‘m
a minimum of 2 orange
4. Drums and all related items shall comply with the requirements of the 18" x 24" Sign 12" x 24"

current version of the "Texas Manual on Uniform Traffic Control Devices" using Type A retro- (Maximum Sign Dimension) Vertical Panel

reflective sheeting

(TMUTCD) and the "Compliant Work Zone Traffic Control Devices List" 2" max S —— with the top siripe Chevron CW1-8, Opposing Traffic Lane mount with diagonals
(CWZTCD). (typ.) . Divider, Driveway sign D700, Keep Right  sioping down towords
5. Drums, bases, and related materials shall exhibit good workmanship and being orange. R4 series or other 'SIgns as approved travel way
shal | be free from objectionable marks or defects that would adversely £ é by Engineer
affect their appearance or serviceability. _E A
6. The Contractor shall have a maximum of 24 hours to replace any plastic 'g 2 N
ggﬂsdx?gung gzra:‘eglo::r\r;:gfdgzILZe Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
PP : substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: Taper +o al low
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
2. The body and base shall lock together in such a manner that the body " _ drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed g — T - ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N Bgse (36
handling and/or air turbulence created by passing vehicles. ai | 1 dia. max)
3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. This detail i + intended 1. Signs used on plastic drums shall be manufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sfogr?:}of;znno 5;2 zgfz 5 substrates Iisted on the CWZTCD.
g:u;hin?i I(EEth?rI\ETZIIYzznoxlgz:g)f;ggl?nged;r:\?;;rong; l?e3ze;grc1:legfond CW1-6L and I.me CWZTCD list for 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches L 24" N providers of approved " shall be monufactured with Type By, or Type Cr, Orange
. i FL L
5. The top of the drum shall have a built-in handle for easy pickup and I~ 7l gg:i?éggéz Pedestrian sheeting meeting the color and retroreflectivity requirements
shal | be designed to drain water and not collect debris. The handle S of DMS-8300, "Sign Face Material," unless otherwise

shall have a minimum of two widely spaced 9/16 inch diameter holes to specified in the plans.
al low attachment of @ warning |ight, warning reflector unit or approved
compliant sign. 12n
6. The exterior of the drum body shall have a minimum of four alternating

w

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

oronge and white retroreflective circumferential stripes not less than Eg?'l“rf‘g'?“zofg"flzi ling Diagonal stripes on Vertical Panels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" the intended traveled lane.

space between any two adjacent stripes shall not exceed 2 inches in | 4 1. Other sign messages (fext or symbolic) may be used as
width, . i . - bolic)

7. Bases shall have a maximum width of 36 inches, a maximum height of 4 36" 8" ?gpr:ovgd by the E:g-negz. 'S-gn d:me:s:o:f shal | :o'; ex(::eng
inches, and a minimum of two footholds of sufficient size to allow base 4 inches in Zfd ord 4 mcfesslg Ielg » except for the
to be held down while separating the drum body from the base. series signs discussed in note € low.

8. Plastic 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
connect ion.

4s°y\//\
4" Orange
4" White

9. Drum body shall have @ maximum unbal lasted weight of 11 Ibs.
10.Drum and base shall be marked with manufacturer’s name and mode! number.

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

Detectable Edge
RETROREFLECTIVE SHEETING

1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, "Sign Face Materials." Type A reflective
sheeting shall be supplied unless otherwise specified in the plans.

2. The sheeting shall be suitable for use on and shall adhere to the drum
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other than that loss due to abrasion of the sheeting 8. R9-9, R9-10, R9-11 and RO-11a Sidewalk Closed signs which

—~

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locations they may be placed on every drum or spaced not
more than on every third drum. A minimum of three (3)
should be used at each location called for in the plans.

2" Mox.

surface. 24 inches wid b ted lostic d ith
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES gre 8 inches wide Moy be mounted on plastic drums, wi
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P !
BALLAST transitions, ond other areas where specific directional relocated in o TTC zone, the temporary facilities shall be

detectable and include accessibility features consistent with

guidance to drivers is necessary. c ol > °Te
the features present in the existing pedestrian facility.

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. 2. If used, the Direction Indicator Barricade should be used SHEET 8 OF 12
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This base, when filled with the ballast material, should weigh between in series to direct the driver through the traonsition ond into 2. WTere Dequ*riIEns Wi'fh.V'lSt:rojlfdfsobilifieslnormol Iy use the - r——
35 Ibs (minimum) and 50 Ibs (moximum). The ballast may be sand in one the intended travel lane. cii):eg 5;292? d}sgb??\;/,'rce,rrooe,;: de;fﬁ fﬁeeo?z, gf"ﬁ"?g: cane § Operations
to three sandbags separate from the base, sand in a sond-filled plastic 3. The Direction Indicator Barricade shall consist of One-Direction e oty e Y o T O oo e . Division
base, or other ballasting devices as approved by the Engineer. Stacking Lorge Arrow (CWI-6) sign in the size shown with o black orrow Dot e e friom Fico w”‘j ‘la ® e one s:dewo ’ Texas Department of Transportation Standard
" ,ndb i1 be ol lowed. h r height of sandbags ab : ment on a background of Type Bp or Type Cp Orange retroreflective sheeting 3. Detectable pedestrion barricades similar to the one pictured
of sa ags wi e a owe‘, owevel eig [o] a ags above paveme above a rail with Type A retroreflective sheeting in alternating 4" obov?, longitudinal chonngl:z:ng devn?es, §orne concre:-'re
surface may not exceed 12 inches. white and orange stripes sloping downward at an angle of barriers, and wood or chain link fenc:ng.wﬁh @ continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectable edging can satisfactorily delineate a pedestrian BARR I CADE AND CONSTRUCT ION
Built-in ballast can be constructed of an integral crumb rubber base or shal | be as per DMS 8300. 2 ‘T’O*h‘ losti hai + bet devi +
a solid rubber base. 4, Double arrows on the Direction Indicator Barricade will not be - 'ope, rope, or plostic chain strung between devices are no
3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. ?i*ecfm"e’ ?‘:h”gT °g’f‘?fi.w'"‘; Ihj des'?g.fffndgr?z 'Ir.‘ the CHANNEL I Z I NG DEV I CES
for this type of ballast on the CWZTCD Iist. 5. Approved manufacturers are shown on the CWZTCD List. . meg'??”? wi 'so [ij[es (:DAAg():?SSI i 'll yl Ui f ines
4. The ballast shall not be heavy objects, water, or any material that Ballast shall be as approved by the manufacturers instructions. Ogro zgnf;g?sfg:dpeg:;f;.;Smovemems ond should nof be used
1 -
would become hazardous to motorists, pedestrions, or workers when the 5. Warning Iights shall not be attached to detectable pedestrian
drum is struck by a vehicle. barricades. BC (8 ) - ] 4
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades may use 8" nominal
holes in the bottoms so that water will not collect and freeze becoming barricade rails as shown on BC(10) provided that the top FllEs be-14. dgn N TxDOT ‘CK: TXDOT‘DW: TxDOT ‘CK:TXDOT
a hazard when struck by a vehicle. rail provides g smooth continuous rail suitable for hand Noverber 2002 oot Tezcr oo oy
6. Ballast shall not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. ©Txpor ORvEest?on 031307 030 M 51
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13
DIST COUNTY SHEET NO.
9-07 8-14 FTW PARKER 20
T07




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" to 12" 8" to 12" 8" to 12" 8" to 12" 120 1. Tl:\e.chevr?n sh?I:zbg 0|;e|:ﬁ§°| rectangle with a
|<—>| minimum size o y inches.
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
I change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
) . 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4" § E Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
See 24" N . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
453 note 7 min. g 45° b side of a shorp.curve or turn, or on fr:]e fc": side 2. Chonnelizing devices sh?wn on this shee'_r may tjove a drlvgo?le, f|>fed or
32 of an intersection. They shall be in line with por'roblg t‘Jose: The requirement for self-righting channelizing devices must
Z and at right angles to approaching traffic. be spec:f:ed in "rhe General No'{es or other plan sheets. .
4" e Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
- 2 has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R N | -— eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© // . . difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base surface c L ; 4. To be effective, the chevron should be visible where in the plans. These devices shal | conform to the TMUTCD and the
w/ Approved ":;”m Roadway € ‘/glg'd” 3 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive ase Surface o uppo! i 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ \ i) TESIR /%, S o tive legend. Sheeting for the chevron shall be domoged,‘ nonreflective, faded, or broken devices ond‘boses as njequired by
retroreflective Type Br or Type Cp conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18" = self-righting 12" mini Depar tmental Moferigl Specification DMS-8300, device spacing and olignmenf: o
o Support 'nimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
Yy Z"ng"'e”f requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED ep Fixed Base w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. Povement surfaces shall be prepared in o manner that ensures proper bonding
_—_ (Driveable Base, or Flexible transitions on freeways and divided highways between the adhesives, the fixed mount bases and the pavement surface.
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement ﬁggmzz;’,’g#; be prepared and applied according to the manufacturer’s
H H I .
DRIVEABLE plastic drums but not to replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
. , . surface discoloration or surface integrity. Driveable bases shall not be
1. ng:;?gIorog?\l/?de(vzp;;s?r:e Tg;::'g rfz?ffg channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
I Vi I 1C. H H H
8" to 12" 2. VP's moy be used in doy'rig\e or nighttime situations. - all application and removal procedures of fixed bases.
They may be used at the edge of shoulder drop-offs and

should always slope downward toward the travel lane. * 10’ 1’ 12’ Oon a Oon a
4. VP's used on expressways and freeways or other high Offset|OffsetOffset| Taper | Tangent

-5 —r other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B “Treatment of Pavement Drop-offs in
K Work Zones" for additional guidelines on the use of
2,4 VP’s for drop-offs. Minimum Suggested Max imum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
min. of cuts adjacent to two-way two lane roadways. Stripes ’°S°5*e° Formula|  Toper Lengths Channel izing
are to be reflective orange and reflective white and peed * % Devices
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speed roadways, may have more than 270 square inches 30 2| 1507 1657 | 180" 30 60"
- of retroreflective area facing traffic. S n - - ” "
5. Self-righting supports are available with portable base. 35 |L= 60 205" 225" 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265 | 295'| 320’ 40 80"
(CWZTCD) . 7 7 7 7 7
6. Sheeting for the VP's shall be retroreflective Type A 45 4SOI 495, 54o, 45, 9o,
conforming to Departmental Material Specification DMS-8300, 50 500'| 550'| 600 50 100
L. . - unless noted otherwise. 55 550'| 605'| 660’ 55° 110’
(Rigid or self-righting) 7. Where the height of reflective material on the vertical L=Ws ” . . ; .
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600| 660" | 720 60 120
PORTABLE 6 inches shall be used. 65 650" | 715"| 780’ 65" 130°
—_— 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and can be 70 700 | 770" | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. 75 7507 | 825'] 900" 757 150"
VERTICAL PANELS (VPS) 2. LCDs may be used -ns'rgod of a line of cones or'drums. . . . . . . , : _ :
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. KK T°°§"T '3“0*“§T“°Ve been ”°U“°egf°ff- er
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ';:'F;ZZ?;Z . eegpf;m:) s} WeWigrn of Offset (FT.)
on BC(7) when placed roughly parallel to the travel lanes. P
. . s 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (OTLD) are " ? . . .
delineation devices designed to convert o fgge;:gggmiﬁl|rf\gI'Im?e;z?:|;(fem$:;sd:3|i'czorr|code rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way .
operation. OTLD’s are used on temporary CHANNELIZING DEVICES AND
12 CW6-4 cenferlin:mes. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
e — on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
-F M ] Panels traffic on either side of the divider. The
I~ mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
1 back to back adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements based on roadway speed and barrier application.
caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ,7 . . ) . ) or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings.
< 2. The OTLD may be used in combination with 42 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® 0 Traf{llc
cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist. ‘B?C?si:r?s
36" Portable, 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) ITexas Department of Transportation Standard
'aned or ) fge'r ?‘2,, cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
Driveable Base h E)TLD’ hou!d not P 4 100 z + . should be designed to optimize road user operations considering the available geometric conditions.
may be Uiedv e § should not excee o0t spacing. 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may be i - as per manufacturer recommendations or flared to @ point outside the clear zone.
4, The OTLD shall be orange with a black non
O:O%:des reflective legend. Sheeting for the OTLD shall BARR I CADE AND CONSTRUCT ION
* be retroreflective Type Bf or Type Cg conforming CHANNEL I Z I NG DEV I CES
; - / to Departmental Mo*l'?rlol Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: bo-l4.dgn o: TxDOT [ck: TxDOT [ow: TxDOT_[c: TxDOT
@TXDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 9313671 030 51
9-07 8-14 DIST COUNTY SHEET NO.
7-13 FTW PARKER 21




No warranty of any
ility for the conversion

TxDOT assumes no responsi
of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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TYPE 3 BARRICADES

2.

3

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

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 Barricades.

Type 3 Barricades shall be used at each end of construction

projects closed to all traffic.

Barricades extending across @ roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right and left turns are 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

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

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

Barricades shall not be placed parallel to traffic unless an adequate
clear zone is provided.

Warning lights shall NOT be installed on barricades.

Where barricades require the use of weights to keep from turning over,
the use of sandbags with dry, cohesionless sand is recommended. The
sandbags will be tied shut to keep the sand from spilling and to
maintain @ constant weight. Sand bags shall not be stacked in a manner
that covers any portion of @ barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbags should weigh a minimum of 35 Ibs and a maximum of
50 Ibs. Sandbags shall be made of a durable material that tears upon
vehicular impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners

Sheeting for barricades shall be retroreflective Type A conforming

to Departmental Material Specification DMS-8300 unless otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

N Y ats
nominal Reflective
o Sheeting

7 inches.

4" min., 8 max.

20"

48"

20"

stifferer (M A & & & & & &

AN

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 a
divided highway shall be
barricaded in the same manner.

P

PERSPECTIVE VIEW

The three rails on Type 3 barricades
shal | be reflectorized orange and
reflective white stripes on one side
facing one-way traffic and both sides
for two-way traffic.

Barricade striping should slant
downward in the direction of detour.

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.

Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE

ROAD
CLOSED

NAME
ADDRESS
CITY

sare | 620-6T

(POST AND SKID)

CONTRACTOR

Detour
Roadway

=5
10’
I 1 M M I'I'Iﬁ
[ ] [ [
8' max. length Type 3 Barricades

PLAN VIEW

TYPICAL APPLICATION
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PLAN VIEW

Typical
Plastic Drum

PERSPECTIVE VIEW

These drums
are not required
on one-way roadway

/\

5

Where positive redirectional
capability is provided, drums

may be omitted.

Plastic construction fencing

may be used with drums for

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

of the culvert widening.

LEGEND

)

Plastic drum

®

Plastic drum with steady burn |ight
or yellow warning reflector

Steady burn warning |ight
or yellow warning reflector

Increase number of plastic drums on the
side of approaching traffic if the crown

width makes it necessary.
and maximum of 4 drums)

(minimum of 2

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

CONES

28"
in.

Two-Piece cones

orange
white

orange

white

42"
min.

One-Piece cones

2" max.

3" min.

2" to 6"
[ 13 3" min.

lgL

Tubular Marker

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\bc-14. dgn

Min.
or 1 Type

3
barricade (j[)

On one-way roads Desirable
downstream drums stockpile location
or barricade may be is outside
omitted here clear zone.
<o
=

Alternate
Approx. Drums, vertical panels or 42" cones
| 50" | at 50’ maximum spacing

Alternate

Approx. (][)
| 50’

2 drums

[m] =] [m] [m}

N

Min. 2 drums

or 1 Type 3
barricade

~

[m]

Channelizing devices parallel to traffic

should be used when stockpile is
within 30’ from travel lane.

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

30 Ibs. including base.

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

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

meet the height and weight requirements shown above.

unit,

reflective bands as shown above.
DMS-8300 Type A.

short-term stationary work as defined on BC(4).
to maintain them in their proper upright position.
durations

and shape.

1. Traffic cones and tubular markers shall be predominantly orange, and

2. One-piece cones have the body and base of the cone molded in one consolidated
Two-piece cones have a cone shaped body and a separate rubber base,
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have @ 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 used at night shall have white or white and orange
The reflective bands shall have a smooth, sealed
outer surface and meet the requirements of Departmental Material Specification

5. 28" cones and tubular markers are generally suitable for short duration and
These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site

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

7. Cones or tubular markers used on each project should be of the same size

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

37 fo 4"
4
2
g

14
15
i

g: 42" EDGEL INE
CHANNELIZER

This device is intended only for use in place of a vertical panel to
channelize traffic by indicating the edge of the travel lane. [t is
not intended to be used in transitions or tapers.

This device shall not be used to separate lanes of traffic (opposing

This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
approximate 2 inch gap between bands. The color of the band should
correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline) for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective
Type A conforming to Departmental Material Specification DMS-8300,

2.
or otherwise) or warn of objects.
3.
unless otherwise noted.
4, The base must weigh a minimum of 30 Ibs.

SHEET 10 OF 12
= cratio
Operations
I Texas Department of Transportation s‘:’;,’,ﬁ,;g;’d

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES

BC(10)-14

[ bo-14. dan on: TXDOT [ox: TXDOT [ow: TxDOT ek TxDOT
©T><DOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 031307 020 FM 51
9-07 8-14 DIST COUNTY SHEET NO.
713 FTW PARKER 22
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

No warranty of any

1. The Contractor shall be responsible for maintaining work zone and

existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ Iimits unless otherwise stated in the plans.

Color, patterns and dimensions shall be in conformance with the
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

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

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

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

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

1. Pavement markings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway
shal | be removed or obliterated before the roadway is opened to traffic.

2. The above shall not apply to detours in place for less than three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

3. Pavement markings shall be removed to the fullest extent possible,
s0 as not to leave a discernable marking. This shall be by any method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

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

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

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

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

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

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

DEPARTMENTAL MATERIAL SPECIFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300

EPOXY AND ADHESIVES DMS-6100
SIDE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240

TEMPORARY REMOVABLE, PREFABRICATED

PAVEMENT MARKINGS DM5-8241

TEMPORARY FLEXIBLE, REFLECTIVE

ROADWAY MARKER TABS DMs-8242

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

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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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 pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Pavement Markings. " Engineer. 1. Temporary flexible-reflective roadway marker tabs 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 [tem 677, "ELIMINATING EXISTING PAVEMENT

MARKINGS AND MARKERS, " unless otherwise stated in the plans. 2. Tabs detailed on this sheet are to be inspected and accepted by the

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

RAISED PAVEMENT MARKERS

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

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

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

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

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

PREFABRICATED PAVEMENT MARKINGS

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

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

3. Small design variances may be noted between tab manufacturers

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

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

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,

RATISED PAVEMENT MARKERS USED AS GUIDEMARKS
3. The markings should provide a visible reference for a minimum - ;
distance of 300 feet during mormal daylight hours and 160 feet when 1. Raised pavement markers used as guidemarks shall be from the approved
illuminated by automobile low-beam headlights at night, unless sight product list, and meet the requirements of DMS-4200

distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a
project shall be of the same manufacturer.

ES

Markings failing to meet this criteria within the first 30 days aofter
placement shall be replaced at the expense of the Contractor as per 3
Specification Item 662.

Adhesive for guidemarks shall be bituminous material hot applied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
sur faces.

Guidemarks shal |l be designated as:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body)
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3"

PAVEMENT MARKING PATTERNS

Type I1-A-A Type Y buttons

DOUBLE RAISED 4 to 12" _Lu—)clg oI(_o o o o o&u o o/o o o

PAVEMENT

10 to 12" <’;| Type II-A-A 10 to 12" Type II1-A-A <;| MARKERS ¥O o o o O o o o o o o o O o
uuu/\u

NO-PASSING 4"
_\ [ [ i 7 oo oo ooo iu CZO oo 0?‘3 coomo REFLECTORIZED v
coomoooOmDoooDmooofuoboOdooonooo0doO PAVEMENT " —
|f‘> Yellow T Yellow £7 |fl> y -'f LINE MARKINGS 4 to1z T
Type II-A-A Type Y buttons Yol low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type 1-C , I-A ogll-A-A /TyDe W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT O o o oo o o o o o o o o o o
* < Type 11-A-A \ < LINES OR SINGLE e ==
— oouyoouooouo_oouooouooouooou B -
E——— "¢ =§ = =} OOUOOOAOOOD T oo oo a a NO PASSING LINE
i Yel low ) N j 4" White or Yellow
4 +o0 8" 'f[> Type Y buttons g t+o 8" Type I1-A-A
Type I-C
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B P 60" + 3" Type W buttons
WIDE RAISED " _Lu%o_)é c|><_|:| o o oo o/o o o o
Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer. PAVEMENT 1 -2 o o o ooo o o o o o o o o
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS
g
{FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED %
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO pavevent
DISCOURAGE LANE CHANGING.) White
Type I-C Type [-C or [I-A-A
ouooouooouooouooouooouooouooou/ooouooouooou CENTER Py o 0 o 0 0 0 \D o o
PAVEMENT , ,
5 5
Type W buttons — - _Cc- MARKERS 107 —=k 30’ |
Whi+e4 <a yp __Type I-Coor 11-C-R L INE |<— - | 22
—_— _Yellow —_— —_— ooo ooao ooo ooo ooo ooo
<‘;| Type I'A\ Type Y buttons. <,l3 OR ) )
OO0o0OO0OO0OO0O0D0O0OO0O0DO0O0OO0O0OO0O0O0O0O0OO0O0O0DO0OO0ODO0DOOO0O0OOO0OO0OOO0O0O0OO0OO0ODO0 LANE 40 :I
REFLECTORIZED o [rr— o L —
PAVEMENT
= O0Do000DO0OO00OODOOOOOODOOODOOODOOODOOODO0O0O0ODOOOOD L INE MARK INGS 10" —f 301(=\/ White or Yellow
o> Yel low o> Type 1-477 Type Y buttons BROKEN Type 1-C or I1-A-A
== \hite —_ —_ _ ooo ooo ooo ooa ooo ooao (when required)
o> V Type W '3‘-'”0”5_\) Type 1-C or 1I-C-R LINES
0OoD000DO000O0O0O0OO0O0O0DOdOONOO00OO00O0D0O00D0000OO0O0OD o o o o o o o o o
RAISED
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \ PAVEMENT 3’ 9’ /
Prefabricated markings may be substituted for reflectorized pavement markings. Type I-C AUXILIARY warcers Type I-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 8"
LINE RAISED - - - -
PAVEMENT 3 9
< b Type [-C <;| MARKERS
— e e — —_— —_— ooo ooo ooo nnu/ ooo ooo
ite <o Type I1-A-A Type Y buttons <s REMOVABLE MARKINGS S
= oomooonoggoonooonooonoooOo0FoOooooOnoo0O0DO00O0OO0O0OD WITH RAISED E —w—
comooofooobmooonoooDoooDocc0o0O000D0000O0O000DOO0O0OD
7 - PAVEMENT MARKERS  10r —k 30" |
D Yel low If raised pavement markers are used .
White ” egeo noo noo eoo eoo moo to supplement REMOVABLE markings, Raised Pavement Markers
|f‘> 'f(> 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 I(—,I
Prefabricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200+ 1°
removal of raised pavement markers terli Iy - not t i
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Centerline only = not fo be used on edge lines
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comooomooomooopmooopmovopnooodooomooopmoo0o0OdOOOD Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
If[> If[> pavement markings shall be from the approved
—_— —_— —_— —_— ooo ooo ooo oog ooo ooo products list and meet the requirements of
> SWhite”” > Item 672 "RAISED PAVEMENT MARKERS. "
Type 1-C BC(12)-14
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(#4)S1 Bar
w/Type X Joint
Connection

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

Precast Barrier (30°- 0" *1")

(#4) S1 Bars (2) w/Type X Joint Connection,
S1 Bars required with WWR reinforcement option. [

N

(#4)—1 (/

S3 Bars —=

General

K

w0
" Z7

S3 Bars B
o

6"

2"

2n

™S
8 %

15"

Cover L

(#5)
R Bors——/‘

11V§“Cov.

1

(#5) R Bars
(Typ) 2 %" 35" 13"

5" 4 Spaces @ 9" = 3'- 0"

End View [ R ]
PI’eCOST Borrier 5'- 0", Typical at each end of precast CSB, with Type X

Joint connection. See Sheet 2 of 2 for details.
See sheet 2 of 3 for

Joint connection Type X Reinforcement for Precast (CSB)

Concrete Safety Barrier (Type 1)

Showing reinforcement for Joint Type X

12" 12" N |
Max. Spacing

20 Spaces at 12" = 20’

(Required) Two Drainage Slots
36" Long x 3"Deep, beginning
6'- 0" from each end of the
30°- 0" barrier segment.

Lifting Pipes,
dia. Steel
// Sch. 40 PVC.

r
1 -9l

2’ -

_——— o — ——

_ gn
' qn

5~

(Joint Type X)

Precast Barrier Length (30'- 0")

Lower Leave-out

Upper Leave-out

, 10y " , 12
2Ye" | 3-3" , Yie " | Ve "
| | n n
¥ I —_ —-—mprrw- -
© | 1 I eiaininininininininininin) 70° N ittt ininininl 70°
70° #5 Reinforcing Bar _/
Grade 60 (3'-8" Igth) Heee e e = = = = = = = = = e—_—
| \ | \
“™—Connection Plate 1 Y2" Std Pipe ~™— Connection Plate 1 Y%," Std Pipe
DEFORMED BAR ANCHOR DETAILS
UPPER CONNECTION PIPE DETAILS LOWER CONNECTION PIPE DETAILS
Two (2) Bars required per assembly
Eight (8) required per Joint. One (1) Steel Pipe required per Upper Assembly. One (1) Steel Pipe required per Lower Assembly.
Two (2) required per Joint. Two (2) required per Joint.
Lower Connection Pipe Connection Plate (Typ)
Upper Assembly (Typ)—\\ ///’_ goﬁqughgﬁg°TT§g) an
| ! [ % ¢/a) 4 1 Y
i V) P
______ . | = Max
~z - - — - - .
~ - - I = [ S
~ - ~
e L BRI
=\g - el
_ Note: , ~ R _
- The upper connection ‘
P hardware shall not extend [ <- : e
- - - = 12" Std Steel
giygzg gzﬁr?grfre*e face 1 %" Diom Hole &) Connection Pipe
PL% x4 x 4'%," ¢ #5 Deformed Bar Anchors

Adjacent Barrier Segments Connection Pipe (Typ)

/[ /. |
1
Lower Assembly (Typ) / \ Threaded Rod (w/ 2 Plate PLATE DIMENSIONS
Washers & 2 Nuts) within

2:- 0"

CONNECTION PLATE DETAILS

WELDING DETAILS %\/Z 11 %"
=~ Upper Leave-out

Lower Leave-out

2 Y,

Barrier edges shall o
have a ¥ " chamfer 9%
or tooled radius.

47"

32"
22"

*
e T .
M
N LTI " ’
| e\

[
When 1" ACP is not used \\\
for lateral support these
dimensions shall be adjusted
accordingly.

Concrete Safety Barrier

% When 1" ACP is "not" used as lateral support

Conduit Trough
(See Note General 9)

for

permanent barrier placement. A permissible method
of attaining the equivalent lateral support may be

used, See CSB(6) sheet.

GENERAL NOTES

1. Concrete shall be Class H with a minimum
compressive strength of 3,600 psi.

2. Where used, rebar reinforcement shall be
Grade 60 and conform to ASTM A615.

3. Precast barrier length shall be 30 ft. unless

otherwise specified on the plans.

4. All precast barrier edges shall have a ¥
or tooled radius.

5. All concrete, reinforcement, joint connecti

chamfer

on

systems, grout etc. as shown, are considered

as part of the barrier payment.
6. All steel agssemblies for joint shall be gal

vanized

after fabrication in accordance with Item 445,

"Galvanizing. "

7. Regardless of the method of handling, barrier
Iifting points shall be approx. 7.5 feet from
the ends of the barrier. Lifting devices and
attachments to barrier sections shall be approved

by the Engineer.

8. Surface finishing and grouting (where required)
shall be two parts sand one part cement with

enough water to make the mixture plastic.

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

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

DISCLAIMER:

Upper Connection Pipe

TYPE X JOINT INSTALLATION DETAIL

One (1) Plate required per assembly.

Four (4) required per Joint. All steel
fittings for joint Type X shall be galvanized
after fabrication in occordance with I[tem 445,

Barrier reinforcing and Type X Joint Leave-Out
dimensions not shown for clarity

BARRIER PLAN AT END JOINTS

Welded Wire Reinforcement

36 PM

102
20 - 3"

10/19/2020 3
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DATE

- -
\( T D20 Vertical (WWR) (WWR) Option for Bars R and S3

3"l
~|a Spacing shown above
c|> (WWR) General Notes
=<
N o 1. Deformed Welded Wire Reinforcement (WWR) shall conform
w8 .o to ASTM A497,
s|& °c
T|» a g 2. Welded wire cage may be cut or bent to accommodate the Type X
=l ] joint connection and drainage slots, as directed by the Engineer.
o=z
¢ S ¢ 3. All reinforcement shall comply with I[tem 440, "Reinforcing Steel."
9 8- > |
W | ¥,"Min 4, Combinations of reinforcing steel and WWR will be permitted,
[5a" \}'/_l /> " Max as directed by the Engineer. The dimension from the end of
—= — /\ the barrier section to the first wire shall not exceed 3".
| 4V’

~

* - 5

1" (Min 1" (Min

TTe 1ym & Typ)
PL% x3x3

Plate Washer (Typ)

%" Diom A325
Std %" Hex (or equivalent)
Nut (Typ) Threaded Rod

CONNECTION BOLT OR
THREADED ROD DETAIL

Two (2) Threaded Rods (Or Equivalent
Hex Hd. Bolts)
(w/ Two (2) PL % x 3 x 3
Plate Washers & Two (2) Std Hex Nuts)
required per Joint.

should be verified.

Steel Connection Plate

¢ Threaded Rod in
Connection Pipe

St1 Connection Pipe

ISOMETRIC OF
TYPICAL WELDED ASSEMBLY

[2 Upper & 2 Lower]
Assemblies required per Joint

3 The connection hardware shall not extend beyond Weight of one Precast 30 ft+.
the concrete face of the barrier. Hex head bolts

may be provided. The proper length of all hardware

Grouting shal | be done in @ manner that will
assure @ smooth surface. Surface finishing
shal |l be considered subsidiary to the various
bid items involved.

9. Conduit trough when required shall be shown
elsewhere on the plans, or as directed by the

Engineer.
SHEET 1 OF 2
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DISCLAIMER:

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

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

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

FILE:

9"

Precast Barrier (30'- 0" * 1")

32"

N

See Monufacturer’'s shop drowings
for reinforcement details

.

END VIEW (CSB) QUICK—BOLT

QUICK—BOLT POCKET LOCATIONS

Precast Barrier (30'- 0" * 1")

ELEVATION (CSB) QUICK—BOLT

See Manufacturer's shop drawing for additional details

|Joint Connection (Type Q)]

9 Ve

UJ_P
24"

32"

L 4
Rebar & Mesh
TOP VIEW
PRECAST (CSB) WITH J-J HOOKS

See Manufacturer's shop drawing for additional details

24"

Connector 5/ u |
Plate ]

11"

10 76"

1l

[
I
2"x 2"x e :I
|

Angle

Rebar

VIEW FROM ABOVE
J-J HOOK CONNECTION

#4 Stirrup(4)

A

#5 Rebar (5)

A

[

— #6 Rebar (2)

6"
24" ‘
I

END VIEW

J-J HOOK CONNECTION

Joint Connection (Type J)|

Bolt retraction cavity
2 /2" Dia. PVC Sleeve
12" Long

2 ~ %" DIA. x 25" Long rolled
threaded bolt+ with plate
washer and nut on each end.

/

\

]
Bl ]

%" PVC Sleeve

/

ELEVATION VIEW SHOWING JOINT CONNECTION

"QUICK-BOLT"

Proprietary Joint Connections (CSB)

Two proprietary joint connections are
acceptable as alternates to the (Type X)
connection shown, here on. These joint
connections types are:

J-J Hooks by Easi-Set Industries, (800)547-4045
Quick-Bolt by Bexar Concrete, (210)497-3773

I[f one of these connection systems are
exclusively specified in the plans, prior
approval for sole source use must be obtained.
Details of the connection components and barrier
reinforcement for these systems, will be shown
on the manufacturer's shop drawing(s) furnished
to the Engineer.
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NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

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

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

DISCLAIMER:
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DATE:
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SYSTEM SHOWN - ABSORB-M TL-3 TRAFFIC FLOW GENERAL NOTES
207 =11 ¥y ‘
EFFECTIVE LENGTH OF SYSTEM \ A 1. FOR SPECIFIC INFORMATION REGARDING THE INSTALLATION AND TECHNICAL GUIDANCE,
CONTACT: LINDSAY TRANSPORTATION SOLUTIONS (LTS) - BARRIER SYSTEMS, INC.
[ ] AT (707) 374-6800. 180 RIVER ROAD, RIO VISTA, CA 94571
% 2. THE ABSORB-M SYSTEM IS ONLY APPROVED FOR USE IN (TEMPORARY WORK ZONE) LOCATIONS.
A 3. THE ABSORB-M IS A WATER FILLED NON-REDIRECTIVE, GATING CRASH CUSHION THAT DOES
PLAN VIEW NOT NEED TO BE ATTACHED TO A FOUNDATION AND CAN BE INSTALLED ON TOP OF CONCRETE,
TRAFFIC FLOW ASPHALT, OR ANY SURFACE CAPABLE OF BEARING THE WEIGHT OF THE SYSTEM.
237 _g" 4. MAXIMUM PERMISSIBLE CROSS-SLOPE 1S 8%.
MAXIMUM LENGTH OF SYSTEM WIDTH
24 5. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
REAR ELEMENT (3) MIDDLE ELEMENT (2) FRONT ELEMENT (1)
l-—-——-—-- _‘ o £/ —/ \_/ £/ £/ —/ 1 1 £/ —/ \_/ £/ —_— - _
I / . /A M (1TEM 2) /_J‘v (1TEM 29 M ITEM ) | 6. THE ABSORB-M SHOULD BE LOCATED APPROXIMATELY PARALLEL WITH THE BARRIER.
= e - L Q},ﬁ 7. THE USE OF THE ABSORB-M IS RESTRICTED TO A BARRIER HEIGHT OF UP TO 42 INCHES.
HEIGHT
@ @ @ @ pptt 8. DO NOT ADD WATER TO FRONT ELEMENT (TL-2 OR TL-3 UNIT).
= =) w  off = s |ofp
o 1 I
RN AN —ar_ |
NOTE: SECTION A-A
ELEVATION VIEW DO NOT ADD WATER TO E—
FRONT ELEMENT
TL-2 OR TL-3 UNITS BILL OF MATERIALS (BOM) ABSORB-M TL-3 & TL-2 SYSTEMS QTY aTY
TL-2 TL-3
ITEM # | PART NUMBER PART DESCRIPTION SYSTEM | SYSTEM
TR:??'E'{AT%(;)N 1 BS1-1809036-00| TRANSITION- (GALV) 1 1
* 2 BSI-1808002-00 | PRE-ASSEMBLED ABSORBING (ELEMENTS) 2 3
3 BSI-4004598 FILL CAPS 8 12
M BSI-4004599 DRAIN PLUGS 2 3
|5 BSI-1809053-00 | TENSION STRAP- (GALV) 8 12
/ 6 BSI-2001998 C-SCR FH 3/8-16 X 1 1/2 GR5 PLT 8 12
/ 7 BSI-2001999 C-SCR FH 3/8-16 X 1 GR5 PLT 8 12
/ 8 BSI-1809035-00 | MIDNOSE- (GALV) 1 1
2 9 BSI-1808014-00 | NOSE PLATE 1 1
By, B ‘fﬁ 10 BSI-1809037-00 | TRANSITION STRAP (LEFT-HAND) - (GALV) 1 1
Py o TEST LEVEL NEULMEE:AEERNTOSF EFLFEENCGTTIHVE MLAEXNIGMTUHM 1 BSI-1809038-00| TRANSITION STRAP (RIGHT-HAND) - (GALV) : :
/ 12 BSI-1808005-00 | PIN ASSEMBLY 8 10
A TL-2 2 14°- 7 %" | 177~ 4" 13 BSI-2002001 ANC MECH 5/8-11X5 (GALV) 6 6
\ TL-3 3 20 - 11 ¥ 23°- 8" 14 ABSORB-M INSTALLATION AND INSTRUCTIONS MANUAL 1 1
MECHANICAL D ¥ COMPONENTS PRE-ASSEMBLED WITH ELEMENT ASSEMBLY
ANCHORS 5, £
(ITEM 13) o,
%0 NG
RN
g B
.‘ % % NOTE: (PROVIDED BY OTHERS) = Design

THE MANUFACTURER FOR THE CORRECT DECAL PER
TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES. LINDSAY TRANSPORTATION SOLUTIONS

X ¥
APPLY DECAL \ ... ENGINEER OR CONTRACTOR SHALL COORDINATE WITH A exas Department of Transportation |  Standard

DELINEATION DECAL PLACEMENT GUIDE . . CRASH CUSHION
, , \ \ .. \ (MASH TL-3 & TL-2)
NOSE PLATE TEMPORARY - WORK ZONE
‘ A k NOTE: NOTE: _
APPLY A HIGH REFLECTIVE DECAL TO THE NOSE PLATE. THIS STANDARD IS A BASIC REPRESENTATION OF ABSORB (M) 1 9
TRAFFIC FLOW TRAFFIC FLOW TRAFFIC FLOW DELINEATION DECAL ORIENTATION IS SHOWN ON THE CONSTRUCTION THE ABSORB-M, IT IS NOT INTENDED TO REPLACE [FILE: obsoromig DN: TxDOT [CcKs kM [ DWsvP [ cks
LEFT-SIDE BOTH-SIDE RIGHT-SIDE PLAN SET AND SHALL BE IN ACCORDANCE WITH THE TEXAS MUTCD THE INSTALLATION INSTRUCTIONS MANUAL. (© TxDOT: JULY 2019 CONT |SECT JoB HIGHWAY
BARRIER BARRIER BARRIER FOR (TRAFFIC CONTROL DEVICES). DECALs ARE AVAILABLE FOR REVISIONS 031307 020 FM 51
TRAFFIC FLOW ON THE LEFT-SIDE, BOTH -SIDES AND RIGHT-SIDE. DIsST COUNTY SHEET NO.
’ SACRIFICIAL Dl Comm -




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

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

The use of this standard is governed by the "Texas Engineering Practice Act".
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MODULE LENGTH
6" -3¥,"

]
[T 7
PLAN VIEW
SYSTEM LENGTH - ( TL-3 - 25-3" )
| NON WATER FILLED
WATER FILLED SECONDARY MODULES PRIMARY MODULE A —=—
! A A o A A o A A A
Yo Vi N =1z N =17 N
® = = = =
45" ‘
MAX (;© o Z N Z NJ Z 45'7/6"
HEIGHT = =
= = =1 - \ % / =7 /)
0 A H B E—2
ELEVATION VIEW A —~—
NUMBER OF
TEST LEVEL SECONDARY MODULES SYSTEM LENGTH
TRAFFIC FLOW ON TRAFFIC FLOW ON TRAFFIC FLOW ON
BOTH SIDES OF RIGHT-SIDE OF LEFT-SIDE OF TL-3 3 25 3n
BARRIER BARRIER BARRIER

27"

SECTION A-A

SIDE B

SIDE A

SIDE A
ROTATED

NOSE SHEETING PANEL DELINEATION

90 DEGREES

NOTE:

SEE INSTALLATION MANUAL FOR CUSTOMIZED DELINEATION
NOSE SHEETING FOR DECAL PLACEMENT.

SLED TRANSITION COMPONENTS FOR ATTACHMENT TO CMB

NOTE:
SEE MANUFACTURER'S INSTALLATION MANUAL FOR FURTHER DETAILS.

TRANSITION OPTIONS

SLED TRANSITION TO CONCRETE TRAFFIC BARRIER (TEMPORARY OR PERMANENT)

SLED TRANSITION TO STEEL TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO PLASTIC TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO W-BEAM OR THRIE BEAM GUARD RAIL (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO CONCRETE BRIDGE ABUTMENT

NOTE:
THIS STANDARD IS A BASIC REPRESENTATION OF
THE SLED, IT IS NOT INTENDED TO REPLACE

GENERAL NOTES

REFER TO THE INSTALLATION MANUAL FOR SPECIFIC SYSTEM ASSEMBLY
AND MODULE ORIENTATION. FOR ADDITIONAL INFORMATION, CONTACT
TRAFFIX, INC. AT (949) 361-5663.

THE SLED SYSTEM IS A MASH APPROVED TEST LEVEL 3 (TL-3) CRASH
CUSHION APPROVED FOR USE IN TEMPORARY WORK ZONES. THE SLED
SYSTEM IS A NON-REDIRECTIVE, GATING CRASH CUSHION THAT DOES
NOT NEED TO BE ATTACHED TO THE GROUND AND CAN BE INSTALLED
ON CONCRETE, ASPHALT, GRAVEL OR COMPACTED SOIL.

MAXIMUM PERMISSIBLE CROSS SLOPE IS 8° (DEGREES) (14%).

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

THE SLED SYSTEM CAN BE ATTACHED TO:

. CONCRETE BARRIER, TEMPORARY OR PERMANENT, 45" MAXIMUM HEIGHT
. STEEL BARRIER

. PLASTIC BARRIER

. CONCRETE BRIDGE ABUTMENTS

. W-BEAM GUARD RAIL

. THRIE BEAM GUARD RAIL

BILL OF MATERIAL
PART NUMBER DESCRIPTION QTY: TL-3
45131 TRANSITION FRAME, GALVANIZED 1
45150 TRANSITION PANEL, GALVANIZED 2
TRANSITION SHORT DROP PIN W/
45147-CpP KEEPER PIN, GALVANIZED 2
TRANSITION LONG DROP PIN W/
45148-CP KEEPER PIN, GALVANIZED 1
45050 ANCHOR BOLTS 9
12060 WASHER, 3/4" ID X 2" OD 9
SLED YELLOW WATER FILLED
45044-Y VOBULE 3
45044-YH SLED YELLOW "NO FILL" MODULE 1
CIS (CONTAINMENT IMPACT
45044-5 SLED), GALVANIZED !
45043-CP T-PIN W/ KEEPER PIN 4
FILL CAP W/ "DRIVE BY"
18009-B-1 FLOAT INDICATOR 3
45033-RC-B | DRAIN PLUG 3
45032-DPT DRAIN PLUG REMOVAL TOOL 1

;§§§3"® Design
Division
I Texas Department of Transportation Standard

SLED
CRASH CUSHION
TL-3 MASH COMPLIANT
(TEMPORARY, WORK ZONE)

FiLe: sled19,dgn oN: TXDOT [ ck: KM ‘DW:VP ‘Ck
(© TxDOT: DECEMBER 2019 CcoNT | sEcT JoB HIGHWAY
REVISIONS 0313 07 020 FM 51
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The use of this standard is governed by the "Texas Engineering Practice Act”.
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DATE:
FILE:

WAIT
ON
R1-7aT
24" X 30"

(See note 14)

Shadow Vehicle
with TMA and high
intensity rotating,

flashing,
oscillating

or strobe |ights.
(See notes 7 & 8) —

6 CDs at
10’ spacing

END
ROAD WORK

G20-2
48" X 24"

Work Space

‘30’
Min.!

CW20-1D
48" X 48"
(F lags-
See note 1)

spacing

Max.
spacing

Devices at

100’
20’

ONE LANE TWO-WAY

(See note 14)

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

CONTROL WITH STOP/SLOW AFADs

END
ROAD WORK
620-2
48" X 24"
6 CDs at 10°
ON
R1-8aT
24" X 30"
CW3-4
48" x 48"
CW20-4D
48" x 48"

CW20-4D

48" X 48"
ONE LANE
ROAD

CW3-4
48" X 48"
PREPARED
TO STOP CW2021D
48" X 48"
STOP (Flags-
HERE ON See note 1)
RED
R10-6
24" X 36" ‘!"
(See note 15) END
ROAD WORK
G20-2
48" X 24"
6 CDs at 10’

spacing

Q
(o]
o
Q
w
ol £ ¢
Shadow Vehicle ms 5
with TMA and high =
intensity rotating,
flashing,
oscillating
or strobe lights,
(See notes 7 & 8) —
[aa]
STOP
HERE ON
+ & RED
| c éz.é ’ FZQ‘I‘O-E 36"
= 58% (See note 15)
L olo’>.
= 5288
6 CDs at L] D"<j ‘fﬁk
10" spocing ——————& Q PREPARED
: - 10 STOP/, -,
[ ] 48" X 48"
F <
- —]
<37 | ONE LANE
ROAD
> AHEAD / CW20-4D
| 48" X 48"
END P
ROAD WORK
G20-2 | >
48" X 24"
| -
AHEAD /(y20-10
48" X 48"
(Flags-
See note 1)
TCP (1-o6b)

ONE LANE TWO-WAY CONTROL
WITH RED/YELLOW LENS AFADs

LEGEND
zzzz=2|Type 3 Barricade 88 (Channelizing Devices (CDs)
. Truck Mounted
'D Heavy Work Vehicle | [N |attenuator (TMA)
Automated F lagger A\ Portable Chan
Y H geable
a < ﬁ?;[s)‘)ronce Device Message Sign (PCMS)
- |Sign < ;:I Traffic Flow
<>\ Flag [LC) F lagger
Minimum Suggested Maximum| .. .
Desirable Spacing of Minimum | ted | Stoppi
F'SOS*edd Formula Taper Lengths Channelizing s so.cgir; LonL:;%gfisd i?wl Soipgﬁ'\lfng
p:? * % Devices D“X" 9 [Buffer space|Distance
10 1’ 127 on a on a f "B"
Offset|Offset|Offset| Taper Tangent Distance
30 2| 1507 165'| 180’ 30’ 60’ 120’ 90’ 200’
35 L:-g§— 205" | 225" | 245’ 357 70’ 160’ 120’ 250
40 265’ | 2957 | 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 4757 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. AFADs shall only be used in situations where there is one lane of approaching traffic
in the direction to be control led.

3. Adequate stopping sight distance must be provided to each AFAD location for approaching
traffic. (See table above).

4. Each AFAD shall be operated by a qualified/certified flagger. Flaggers operating AFADs
shall not leave them unattended while they are in use.

5. One flagger may operate two AFADs only when the flagger has an unobstructed view of
both AFADs and of the approaching traffic in both directions.

6. When pilot cars are used, a flagger controlling traffic shall be located on each
approach. AFADs shall not be operated by the pilot car operator.

7. AlI'l AFADs shall be equipped with gate arms with an orange or fluorescent red-orange
flag attached to the end of the gate arm. The flag shall be a minimum of 16" square.

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

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

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

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

12. If the work space is located near a horizontal or vertical curve, the buffer distances
should be increased in order to maintain stopping sight distance to the AFAD.

13. Channelizing devices on the center |ine may be omitted when a pilot car is leading
traffic and approved by the Engineer.

14, The R1-7aT "WAIT ON STOP" sign and the R1-8aT "GO ON SLOW" sign shall
be installed at the AFAD location on separate supports or they may be fabricated as
one 48" x 30" sign. They shall not obscure the face of the STOP/SLOW AFAD

15. The R10-6 "STOP HERE ON RED" arrow sign shall be offset so as not to obscure
the lenses of the AFAD.

= cratio
Operations
I Texas Department of Transportation s‘:’;,’,ﬁ,;g;’d

TRAFFIC CONTROL PLAN

AUTOMATED FLAGGER
ASSISTANCE DEVICES
(AFADS)

TCP(1-6)-18

FILE: topl-6-18. dgn P \c&: ‘Dw: ‘cm
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No warranty of any

TxDOT assumes no responsibility for the conversion
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DATE:
FILE:

LEGEND
| zzzz2|Type 3 Barricade ] Channelizing Devices
. Truck Mounted
| | (I3 |Heovy work venicie | @ |4%renuator (Tma)
| N Trailer Mounted AN | Portable Changeable
@ | G @ | G 5 ] 57 |Flashing Arrow Board ‘ Message Sign (PCMS)
| pel —_
5 ] CHZ0 10N S| W AN END 2 [sign <& |1roffic Fiow
° 48" X 48 = <]
E = END _ o C ROAD WORK
8 | é | ROAD WORK (SFeIeO?‘lsofe 1) & ” 620-2 <>\ Flag D—( ) | Flagger
% 2 ® 5 | 48" X 24" —
° ° 620-2 (See note 2)A D':'s'?"":;’:‘e Squesfed Mo;imum Minimum
S5 M " 1 acing o .
| See note 1) 3 | 2 (“ssee xnffe A Posted|Formula|  Toper Lengths cronne! izing coron Longuin!
- 5 D | - | Speed * % Devices D?i.'.ng Buffer Space
c A A - * 1or | i 12 | onao On a |pistance "B
| g a S CCL | Offset|Of fset|0ffset| Taper | Tangent
oo  E & 5 | 30 2| 1507 1657 | 180’ 30’ 60" 120’ 30
w— 6o E9 > c WS 7 7 7 7 ; 7 7
L w0 o9 © g 35 |_=—0 205" | 225" | 245 35 70 160 120
See note 1) | 2°x% | o < ‘“: 5o | 40 265'| 295'| 320°| 40’ 80’ 240’ 155’
: | 1 O 0 . ’ ’
x o 8 so T” | I 5 450 495’ 540'| 45 90" | 320 195
N | | * © é x el \ 50 500'| 550’ | 600’ 50 100’ 400° 240’
(9]
o ‘é " < v | A< | 55 L=WsS 5507| 605'| 660’ 55° 110’ 500 295’
S o ¢ . é ' 60 600’ | 660" | 720’ 60’ 120" 600" 350’
5 © | | - = . g s | 65 650'| 715 780°| 65' | 130" | 700’ 410’
g § v | 1o q Xf} | 70 700" | 770" | 840’ 70’ 140’ 800" 475"
: S | ol C Work venicles F—Hﬁn. ) wogzoe;mgle 75 750’ | 825’ | 900 75 150 900 540
) s M= or other equipment | | o (See Note 7) % Conventional Roads Only
. necessary for the ©
S x work operation, | | %% Taper lengths have been rounded off.
Vm | [ P such as trucks, 2 ' L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
x AL moveable cranes, | n ez K |
o€ etc., shall remain in Q.= .
Channel izing devices | ] "= 4] areas separated from "= TYPICAL USAGE
may be omitied if the X 9 lanes of traffic by | VOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
work area is a minimum (% chonneliging devices | o DURATION STATIONARY TERM STATIONARY STATIONARY
of 30° from the of all times. " : <l v v v v
nearest fraveled way. | ¥ 3 _,i
e)
3 = | >
9] [°)
3 '.‘ % ;I
a (o) u O GENERAL NOTES
| v | — : o
(See notes 4 & 5) o,
X u 9 + 1. Flags attached to signs where shown, are REQUIRED.
- 0 | e
2 ~ g G 2. All traffic control devices illustrated are REQUIRED, except those
| | - | e = denoted with the triangle symbol may be omitted when stated in the
(s not 4% 5) - | Q|= X X plans, or for routine maintenance work, when approved by the Engineer.
€€ notes =5 | 3. Stockpiled material should be placed a minimum of 30 feet from
| | N o o [ = X nearest traveled way.
5 QL, Y g | 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
g9 25 . = (See notes 4 & 5) | . . oscillating or strobe lights. A Shadow Vehicle with a TMA should be
22 C E L'y | used anytime it can be positioned 30 to 100 feet in advance of
| R EE: l B AN . the area of crew exposure without adversely affecting the
o o 5 5 | @ | performance or quality of the work. If workers are no longer present
x - E 2 3% e \ but road or work conditions require the traffic control to remain in
| - | 0 N € - | place, Type 3 Barricades or other channelizing devices may be
L 93 | 'y ™ , substituted for the Shadow Vehicle and TMA.
Q o > | 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
| | % P * X . surface, next to those shown in order to protect a wider work space.
v | ‘ém 5 | 6. See TCP(5-1) for shoulder work on divided highways, expressways and
- o 25 . freeways.
- Qe S € | 7. Inactive work vehicles or other equipment should be parked near the
aL> | a_’ | Ly O e . right-of-way |ine and not parked on the paved shoulder.
o o | oo | 8. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
2 | S 5 | 5 N < - "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
) ° . o} v X
e c o = -
g 5 END 5 3 |8 I E |
| ROAD WORK & | 5 3 ° |
c 7]
G20-2 0 !
CW20-1D 48" X 24"
48" X 48" (See note 2) A CW20-18 END | l
(Flags- TRV @ @
@ | @ See note 1) @ | @ 48" X 48 ROAD WORK ! §® Traffic
(SF '095; . 620-2 | Operations
ee note . cratl
| | 48" X 24" I Texas Department of Transportation s‘:’;,’,ﬁ,;g;’d
(See note 2) A | SWZO'IBB
8" X "
(F lags- TRAFFIC CONTROL PLAN
see nore CONVENTIONAL ROAD
TCP (2-1q) TCP (2-1b) TCP (2-1¢)
TCP(2-1)-18
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER Fie top2-1-18.don oo Jow B
©T><DOT December 1985 CONT |SECT JoB HIGHWAY
Conventional Roads Conventional Roads Conventional Roads 2o0a 4gg O 0313/07] 020 FM 51
8'95 2_12 DIST COUNTY SHEET NO.
1-97 2-18 FTW PARKER 30
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No warranty of any
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DISCLAIMER:

Warning Sign Sequence
in Opposite Direction

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\tcp2-2-18. dgn
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DATE:
FILE:

Same as Below - END
| ROAD WORK
VAR
R1-2 \ 48" X 24"
2" X 42X 42" |
T - (AdAAA Temporary
Yield Line
ONCOMING | I (See Note 2) A
TRAFFIC ©
R1-2aP |
48" X 36" .
(See note 9) X
o0
S [
(e}
e
Devices at 20’
spacing on the Taper ole
2=
[
Q
0
Q
[%2]
~hE x
"= B
Shadow Vehicle with l IR =
TMA and high intensity 1o
rotating, flashing, —
oscillating or strobe |
lights. (See notes 6 & 7)
"A |
| [sa]
L
. C X R1-2
Devices at 20° = 2 2" X 42" XAt
spacing on the Taper L N \/
. 2 g TO
. ONCOMING [R1-2aP
Temporary T 48" X 36"
Yield Line - 97 TRAFFIC (See note 9)
(See Note 2) A A\AAAAL
| -
W3-2
| 48" X 48"
| - ONE LANE
ROAD
AHEAD
CW20-4D
@ | G 48" X 48"
END |
ROAD WORK - -
G20-2
48" X 24" |
Cw20-1D
48" X 48"
(Flags-
See note 1)
TCP (2-2a)

2-LANE ROADWAY WITHOUT PAVED SHOULDERS

Cw20-4
48" X 48"

Cw3-4 ROAD
48" X 48" XX FT
(See note 2)A
PREPARED
TO STOP
Cw20-7
48" X 48"
XXX
FEET
CWie-2P
24" X 18" A
Except in

emergencies,
flagger stations
shall be
illuminated

at night

Temporary
24" Stop Line
(See Note 2) A

ONE LANE

Shadow Vehicle
with TMA and
high intensity
rotating,
flashing,
oscillating or
strobe |ights.
(See notes 6 & 7)

20’ spacing .
on the Taper <

Devices at —
c
<

Except in 1l
emergencies,

flagger stations EEE

shall be
illuminated |
at night

Temporary
24" Stop Line
(See Note 2) A |

END
ROAD WORK

G20-2
48" X 24"

TCP

Work Space

L

100" Approx.
Devices at
20’ spacing

XXX
FEET

BE
PREPARED
TO STOP

(2-2b)

CW20-1D
48" X 48"
(F lags-
See note 1)

END

ROAD WORK

G20-2
48" X 24"

(See note 2) A

48" X 48"
(F lags-
See note 1)

2-LANE ROADWAY WITHOUT PAVED SHOULDERS

LEGEND

zzzz2|Type 3 Barricade B B8 |Channelizing Devices
T k M ted
Heavy Work Vehicle A A:fgnuo%: ?TMA)
Trailer Mounted A Portable Changeable
Flashing Arrow Board “ Message Sign (PCMS)
Sign <:h Traffic Flow
Flag [LC) F 1agger
Minimum Suggested Maximum| . .
Desirable Spacing of M'S”.'”r':’" Suggested | Stopping
i?sfi? Formula Taper Lengths Channelizing s, O:Qn Longitudinal| Sight
D:? * % Devices D"XL 9 Buffer Space| Distance
10° 11 127 on a on a i 8"
offset/0ffset|offset| Taper | Tangent |2'STonce
30 150"| 165"| 180’ 30 60’ 120’ 90’ 200’
35 L=g_o 205'| 225'| 245'| 35 70" | 160 120 250"
40 265" | 295" | 320’ 40 80’ 240’ 1557 305’
45 450" | 495" | 540’ 45’ 90’ 320’ 1957 360’
50 500 | 550'| 600’ 50 100’ 400’ 240’ 425’
55 L= 550" | 605'| 660’ 557 110’ 500’ 2957 495°
60 600" | 660" | 720’ 60’ 120’ 600’ 350’ 570’
65 650" | 7157| 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

%% Taper

L=Length of Taper (FT)

Roads Only
lengths have been rounded off.
W=Width of Offset (FT)

S=Posted Speed(MPH)

TYPICAL USAGE

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

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED.
2. All traffic control devices illustrated are REQUIRED, except those denoted with the triangle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer.

3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spacing shall be maintained.

oo

Flaggers should use two-way radios or other methods of communication to control traffic.
Length of work space should be based on the ability of flaggers to communicate.
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.

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

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

Vehicle and TMA.

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

TCP (2-2a)

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

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

mounting height

TCP (2-2b)

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

approved by the Engineer.

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

(See table above).

12.Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be |imited to

emergency situtations

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN

ONE-LANE TWO-WAY

TRAFFIC CONTROL

TCP(2-2)-18

ONE LANE TWO-WAY ONE LANE TWO-WAY B T
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS e 031307 020 FM 51
(Less than 2000 ADT - See Note 9) Ve 2 T - A
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No warranty of any
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LEGEND
* | Trail vehicle
Shoul der ARROW BOARD DISPLAY
| * % | Shadow Vehicle
Work Vehicle Lead Vehicle XC\(I)E,\II-\I/SIQE R C(V)VS\F;C})(Y * % % | work vehicle RIGHT Directional
with strobes with strobes <:h N - N
e __ 1T N W2l rooT W2 To1oaT 3| Heovy Work venicle LEFT Directional
<]7:| 72" X 36" 60" X 36" Truck Mounted
le A
. \ AN | \trtenuator (Tva) ) | ousie arrow
T ® . ' CAUTION (Alternating
* E| * % l * ¥ ¥ E> X :0 <::| Traffic Flow ©] Diamond or 4 Corner Flash)
[ ]
— 1 - RN JR— —_— —_— e —_— — _— ' TYPICAL USAGE
E> X VEHICLE]|[] MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
CONVOY N DURATION | STATIONARY |TERM STATIONARY| STATIONARY
See Note 9 and Forward Facing \ © {
Trail/Shadow Vehicle A Shoulder Arrow Board *
" GENERAL NOTES
| 1;20 + Afpr;x. 1 120°-200" Approx. 1 1 120;-200’*Ap2{0x. ! 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
ee note ee note illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRAIL/SHADOW VEHICLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
1‘CFD (3._] C]) with RIGHT Directional and/or TRAIL VEHICLE are required based on prevailing roadway conditions,
display Flashing Arrow Board traffic volume, and sight distance restrictions.

UNDIVIDED MULTILANE ROADWAY

2. The use of amber high intensity rotating, flashing, oscillating, or strobe |ights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or

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

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

DISCLAIMER:

. dgn

strobe |ights when mounted on the driver’'s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work Vehicle 3

with strobes The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE

are required.

See note 9 and 120 -200° 120" -200° 1500 + Approx. . . e
Trail/Shadow Vehicle B Lead Vehicle Approx. ADDrox. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with sfrobesW See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
\ Shoul der 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and
Construction (BC) standards. The board shall be controlled from inside the vehicle.

_ 6. Each vehicle shall have two-way radio communication capability.

7. Wnhen work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
shadow the other convoy vehicles.

SESlin N B[O * R O Soutger |
LﬁSee note 9 and 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

, , , . . depending on sight distance restrictions. Motorists approaching the work convoy
1 - ‘ Trail/Shadow Vehicle A
‘ 15007+ Approx. ‘ 20" ~200 Forward ' ' should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

‘ See note 8 ‘ Approx. ‘ Facing
Arrow Board

WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO—WAY ROADWAY WITH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

PM
c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\tcp3-1

1071972020 3:03:11

DATE:
FILE:

10. On two-lane ftwo-way roadways, the work and protection vehicles should pull over

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and

Trail/Shadow Vehicle B WQ:E Vihigle pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the
wi strobes rearmost protection vehicle.
_____________________________ X VEHICLE o« | WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
// <:h 72" X 36" 60" X 36"
— PR _ \— Traffi
* S @ * % ] ¥ X ¥ | © E> . R . . Red Reflective g ¢ Opt-;rl?_at_lgns
'...' '...' OR . . White Reflective I Texas Department of Transportation se'a‘;',f,’g,'fd
A} _
———————————————————— ———H—————— xveniciell TRAFFIC CONTROL PLAN
| o MOBILE OPERATIONS

UNDIVIDED HIGHWAYS

(HEIGHT OF TMA)

‘ 1500’ + Approx. ‘ 120’ -200° ‘ ‘ 120’ -200° with strobes L,
‘ See note 8 " Approx. ‘ Approx. \ Forword Facing s
See note 8 Arrow Board

TCP (3-1¢) | t6" | TCP(3-1)-13

TRAIL/SHADOW VEHICLE B I (WIDTH OF TMA) I Fices Tep3-1. dgn ov: TxDOT [cx: TxDOT [ow: TxDOT_[cx: TxD0T
. . © X December 1985 CONT | SECT JoB HIGHWAY

TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS with, Flashing arrow 8oara STRIPING FOR TMA L CHE ] T
?:gg i FTW PARKER 32
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

LEGEND

Improved Shoulder X VEHlCLE WORK

OR * | Trail vehicle

See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
./ and Note 9 <7;| Arrow Boards \ with strobes % % | Shadow Vehicle

CW21-10cT CW21-10aT
o

.,- N —_— —_— E— 72" X 36" 60" X 36" * % % [ work vehicle
l

] . |:[|jj Heavy Work Vehicle
* * ¥ * % ¥ Improved Shoulder

RIGHT Directional

LEFT Directional

N Truck Mounted

le A
Attenugtor (TMA) Double Arrow

CAUTION (Alternating
Diamond or 4 Corner Flash)

19 {0 1Y

< ;j Traffic Flow
| 1500 + Approx. | 120" -200’ 120" -200’ UTx vericLE] [ '
See note 8 ™" See note 8 See note 8 CONVOY N

B TYPICAL USAGE
TCP (3-3a) + VOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM

TWO LANE HIGHWAY WITH PAVED SHOULDERS P - DURATION | STATIONARY | TERM STATIONARY| STATIONARY
(WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A

with RIGHT Directional display
Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as

illustrated. When a LEAD vehicle is not used on two way roads the WORK

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle /Forword Facing : vehicle must have an arrow board. For divided roadways, the arrow board on the

GENERAL NOTES

i WORK vehicle is optional based on the type of work being performed. The Engineer
<';I ond Nofe 9 Arrow Board with strobes Arrow Board will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
e o —_— prevailing roadway conditions, traffic volume, and sight distance restrictions.
X VEHICLE WORK 2. The use of amber high intensity rotating, flashing, .oscillofir'mg, or s;rrobetlighfs
OR on vehicles are required. Blue high in-fensif)‘/ rotating, flashing, oscillating, or
CONVOY CONVOY strobe |ights when mounted on the driver’s side of the vehicle may be operated

- ° N
N p A
s Y [ 0 o
X % simultaneously with the amber beacons or strobe |ights.

- CW21-10cT CW21-10aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500’ + Approx. | 120’ -200" 120 -200" 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity

See note 8 ™ See note 8 See note 8 -~ -~ 0 . Sug gg(l)gr ;igguzemenfs of DEPARTMENTAL MATERIAL SPECIFICATION
, .
TCP (3—3b) ‘e %o | OR . . 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and
2 = Construction (BC) standards. The board shall be controlled from inside the

0\ B vehicle.
TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS XVEH'CLE II . Eo:;h \I/ehicle shall have two-way radio communication capability.

. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY y first to shadow the other convoy vehicles.

5 ® 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
See Advance ' . . . depending on sight distance restrictions. Motorists approaching the convoy
Warning 1500" + Approx. 400 1207 ~200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
Vehicle See note 8 Approx. Approx. bt lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK

_\ See note 8 See note 8 VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD

Shou | der

~ o

1
‘ VEHICLE may vary according to terrain, work activity and other factors.
TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on
:| : TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond

Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be
:I;ID in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY

sign shall have the number of the convoy vehicles displayed on the sign in

the number designation "X" location. The X VEHICLE CONVOY sign shall not be
|i> used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.
10.For divided highways with two or three lanes in one direction, the appropriate

] CW20-5bTL LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

I 72" X 36" CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an

* ¥
eccee :0 (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
T [ message sign (TMCMS) with a minimum character height of 12", and displaying the

See Trail/SHADOW Vehicle A same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 Shoulder T display, simulating the size and legibility of the flashing arrow board may be

LEFT LANE . used in the second phase of the PCMS/TMCMS message. When this is done,
& P CLOSED R the arrow board will not be required on the Advance Warning Vehicle.
© 11.A double arrow shall not be displayed on the arrow board on the Advance Warning

TCP (3-3¢) + Vehicle.
Y 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Standard diamond shape versions of the CW20-5 series signs may be used as an
option if the rectangular signs shown are not available.

14. The Advance Warning Vehicle may straddle the edgel ine when Shoulder width makes
ADVANCE WARNING it necessary.

15.0n two-lane two-way roadways, the work and protection vehicles should pul | over

VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

the back of the rearmost protection vehicle.
Shoul der

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\tcp3-3. dgn
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DATE:
FILE:

Forward Facing Lead Vehicle
Arrow Boards with strobes —

Red Reflective §® Traffic
. . Operations
White Reflective Division

I Texas Department of Transportation Standard

<
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> M 4 4 HID T
>

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/
REMOVAL

o 1 P - S 450/ *

* See Trail/Shadow Vehicle B * * * % *
and note 9

(HEIGHT OF TMA)

Shoul der

1500’ + Approx. . | 120 -200° l = ! TCP (3_3) -1

120’ -200° (WIDTH OF TMA) - 00T TTX00T [ows TxD0T TTX00T
I See nofe 8 T See note 8 See note 8 FILE: +op3-3. dgn DNz Tx ‘cx. X ‘DW- X ‘cx. X
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SURFACE COORDINATES

GRID COORDINATES

ng}ﬁ?L e T ST — LATITUDE LONGITUDE ELEVATION DESCRIPTION
031307020-01 6,939,609.519 | 2,193,023.784 | 6,938,776.866 | 2,192,760.653 | 32°42°'03.89165" | 97°46'15.34755" | 1147.633 | SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-02 6,938,087.900 | 2,193,183.740 | 6,937,255.429 | 2,192,920.590 | 32°41'48.82565" | 97° 46’ 13.59943" | 1169.359 | SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-03 6,930,212.117 | 2,193, 770.527 | 6,929,380.591 | 2,193,507.306 | 32°40°30.86172" | 97°46'07.37482" | 1070.658 | SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-04 6,929,277.701 | 2,193,783.738 | 6,928,446.287 | 2,193,520.516 | 32°40°21.61563" | 97° 46°07.29636" | 1055.555 | SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-05 6,916, 751.900 | 2,191,353.203 | 6,915,921.989 | 2,191,090.272 | 32°38°17.85072" | 97° 46’ 36.73754" | 901.807 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-06 6,915,555.464 | 2,191,305.312 | 6,914,725.697 | 2,191,042.387 | 32°38°06.01634" | 97° 46 37.39383" | 871.141 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-07 6,908,321.186 | 2,191,797.780 | 6,907,492.287 | 2,191,534.796 | 32°36'54.40610" | 97° 46°32.21865" | 809.729 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-08 6,907,728.564 | 2,192,060.564 | 6,906,899.736 | 2,191,797.548 | 32°36°48.52469" | 97° 46’ 26.19441" | 798.289 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-09 6,898,494,097 | 2,192,948.738 | 6,897,666.377 | 2,192,685.616 | 32°35'17.09713" | 97°46'19.55941" | 899.829 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-10 6,898,845, 738 | 2,194,232.640 | 6,898,017.976 | 2,193,969.364 | 32°35'20.48803" | 97°46'04.52590" | 888.605 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-11 6,888,065.363 | 2,197,461.648 | 6,887,238.894 | 2,197,197.984 | 32°33'33.60169" | 97°45'27.67861" | 874.153 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE
031307020-12 6,887, 066.297 | 2,196,952.384 | 6,886,239.948 | 2,196,688.781 | 32°33'23.75240" | 97°45'33.71071" | 874.563 SET TxDOT 3-1/4" ALUMINUM DISK IN CONCRETE

[-H 20

| NEATHERFORD

031307020-01]

[031307020-02

IOI‘SI307020-03]-\\\\\21

031307020-04|

IOZ’)I.'.'»07020-05I-\\\\\\21

[031307020-06

031307020-07|

[031307020-09

31307020-08]|

031307020-10]

ot

%‘}"g‘ 031307020-11]

031307020-12]

NOTES:

1. ALL BEARINGS AND COORDINATES ARE REFERENCED
TO THE TEXAS COORDINATE SYSTEM OF 1983
TEXAS NORTH CENTRAL ZONE (4202), NORTH
AMERICAN DATUM OF 1983 (NAD83) 2011
ADJUSTMENT, EPOCH 2010 (GEOID 12A). ALL
DISTANCES AND COORDINATES ARE SURFACE
VALUES AND MAY BE CONVERTED TO GRID
BY DIVIDING BY A COMBINED ADJUSTMENT
FACTOR OF 1.00012

2. ALL HORIZONTAL CONTROL OF THIS PROJECT WAS
ESTABLISHED BY TxDOT VIRTUAL REFERENCE
SYSTEM NETWORK (WEATHERFORD), BASED ON
THREE AVERAGED 180 EPOCH OBSERVATIONS

3. UNIT OF MEASURE IS U.S. SURVEY FOOT

4. VERTICAL DATUM IS NORTH AMERICAN VERTICAL
DATUM OF 1988 (NAVD88), BASED ON THREE 180
EPOCH OBSERVATIONS UTILIZING THE TxDOT
VIRTUAL REFERENCE SYSTEM NETWORK
(WEATHERFORD)

5. FIELD SURVEYS WERE PERFORMED DURING
AUGUST 2019

I HERBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL
DATA SHOWN HEREON WAS
DETERMINED BY MULTIPLE GPS
OBSERVATIONS ACCESSING THE
STATE VIRTUAL REFERENCE
SYSTEM IN AUGUST 2019, AND
IS CORRECTLY SHOWN HEREON.

(Bt R reaian

CHRISTOPHER R. FREEMAN - R.P.L.S. NO. 5701

LINA T. RAMEY & ASSOCIATES, INC.
3320 Belt Line Road
Formers Branch, Texas 75234 - 214-979-1144
TBPELS FIRM NO. F-782, 10140700
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031307020-01 |

NOT TO SCALE

%=1

‘ MOUNTAIN VIEW
5 DR SIGN
®
WIRE
NOT TO SCALE

JCT T
SIGN

L%

WIRE
FENCE

T-INTERSECTION
AHEAD SIGN

N

NOT TO SCALE

[031307020-03

FOUR STATE
RANCH GATE
ENTERANCE

POWER
POLE

CONTROL POINT: 031307020-01

CP# 031307020-01 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, +/- 144.6'
SOUTH OF THE INTERSECTION OF FM 51 AND SH 171

LATITUDE: 32°42°03.89165"
LONGITUDE: 97°46°15.34755"

SURFACE COORDINATES: GRID COORDINATES:

NORTHING: 6,939, 609.519 NORTHING: 6,938, 776. 866
EASTING: 2,193,023.784 EASTING: 2,192, 760. 653
ELEVATION: 1,147.633 ELEVATION: 1,147.633

CONTROL POINT: 031307020-02

CP# 031307020-02 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE WEST SIDE OF FM 51, +/- 1,713.2'
SOUTH OF THE INTERSECTION OF FM 51 AND SH 171

LATITUDE: 32°41'48.82565"
LONGITUDE: 97°46'13.59943"

SURFACE COORDINATES:
NORTHING: 6,938, 087.900
EASTING: 2,193,183.740
ELEVATION: 1,169.359

GRID COORDINATES:
NORTHING: 6,937, 255. 429
EASTING: 2,192,920.590
ELEVATION: 1,169.359

CONTROL POINT: 031307020-03

CP# 031307020-03 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE WEST SIDE OF FM 51, +/- 1.8
MILES SOUTH OF THE INTERSECTION OF FM 51 AND SH 171

LATITUDE: 32°40°30.86172"
LONGITUDE: 97°46°07.37482"

SURFACE COORDINATES:
NORTHING: 6,930,212.117
EASTING: 2,193, 770. 527
ELEVATION: 1,070.658

GRID COORDINATES:
NORTHING: 6, 929, 380. 591
EASTING: 2,193,507. 306
ELEVATION: 1,070.658

0:\_(086) Kimley-Horn\19.086.09 FM 51\Control\FM 51 CONTROL DATA SHEET 01.dgn
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POWER l
DO NOT FaLE
PASS SIGN
hi NOT TO SCALE
E.3
WIRE 031307020-04|
FENCE
*x
x
TELEPHONE
MARKER
x x

/ /

METAL
PIPE N
FENCE '

NOT TO SCALE

[031307020-05|-\V

STONE
PLANTER

I

TELEPHONE
MARKER

]
T
|

NOT TO SCALE

[031307020-06

METAL
FENCE

MAILBOX

DRIVEWAY

NOTES:

1. ALL BEARINGS AND COORDINATES ARE
REFERENCED TO THE TEXAS COORDINATE
SYSTEM OF 1983 TEXAS NORTH CENTRAL ZONE
(4202), NORTH AMERICAN DATUM OF 1983
(NAD83) 2011 ADJUSTMENT, EPOCH 2010
(GEOID 12A). ALL DISTANCES AND
COORDINATES ARE SURFACE VALUES AND MAY
BE CONVERTED TO GRID BY DIVIDING BY A
COMBINED ADJUSTMENT FACTOR OF 1.00012

2. ALL HORIZONTAL CONTROL OF THIS PROJECT
WAS ESTABLISHED BY TxDOT VIRTUAL
REFERENCE SYSTEM NETWORK (WEATHERFORD),
BASED ON THREE AVERAGED 180 EPOCH
OBSERVATIONS

3. UNIT OF MEASURE IS U.S. SURVEY FOOT

4. VERTICAL DATUM IS NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88), BASED
ON THREE 180 EPOCH OBSERVATIONS
UTILIZING THE TxDOT VIRTUAL REFERENCE
SYSTEM NETWORK (WEATHERFORD)

5. FIELD SURVEYS WERE PERFORMED DURING
AUGUST 2019

I HERBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL
DATA SHOWN HEREON WAS
DETERMINED BY MULTIPLE GPS
OBSERVATIONS ACCESSING THE
STATE VIRTUAL REFERENCE
SYSTEM IN AUGUST 2019, AND
IS CORRECTLY SHOWN HEREON.

<, 5701
N Q%
N g sy

N

1

"CHRISTOPHER R. FREEMAN - R.P.L.S. NO. 5701

LINA T. RAMEY & ASSOCIATES, INC.
3320 Belt Line Road
Formers Branch, Texas 75234 - 214-979-1144
TBPELS FIRM NO. F-782, 10140700

CONTROL POINT: 031307020-04

CP# 031307020-04 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, +/- 2 MILES
SOUTH OF THE INTERSECTION OF FM 51 AND SH 171

LATITUDE: 32°40°21.61563"
LONGITUDE: 97°46°07.29636"

SURFACE COORDINATES:
NORTHING: 6,929, 277.701
EASTING: 2,193,783.738
ELEVATION: 1,055,555

GRID COORDINATES:
NORTHING: 6,928, 446. 287
EASTING: 2,193,520.516
ELEVATION: 1, 055.555

CONTROL POINT: 031307020-05

CP# 031307020-05 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE WEST SIDE OF FM 51, +/- 81.6'
NORTH OF THE INTERSECTION OF FM 51 AND FM 2047A

LATITUDE: 32°38°17.85072"
LONGITUDE: 97°46'36.73754"

SURFACE COORDINATES:
NORTHING: 6,916, 751. 900
EASTING: 2,191, 353.203
ELEVATION: 901.807

GRID COORDINATES:
NORTHING: 6,915,921.989
EASTING: 2,191,090.272
ELEVATION: 901.807

CONTROL POINT: 031307020-06

CP# 031307020-06 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, +/- 1,141.6'
SOUTH OF THE INTERSECTION OF FM 51 AND FM 2047A

LATITUDE: 32°38°06.01634"
LONGITUDE: 97°46'37.39383"

SURFACE COORDINATES:
NORTHING: 6,915,555, 464
EASTING: 2,191,305.312
ELEVATION: 871.141

GRID COORDINATES:
NORTHING: 6,914, 725.697
EASTING: 2,191,042, 387
ELEVATION: 871.141

:%§$
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\1031 307020-07

NOT TO SCALE

MAILBOX FENCE

METAL
GATE

NTERAN
ENIE CE CURVE

AHEAD
% SIGN

TELEPHONE
MARKER

031307020-08

WIRE
> FENCE
WIRE o
FENCE
‘ HEADWALL

NOT TO SCALE HEADWALL —%

o
METAL
PIPE * WIRE |
FENCE FENCE
' |
x
STONE NOT TO SCALE
WALL
¥

[031307020-09

CONTROL POINT: 031307020-07

CP# 031307020-07 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, ON THE SOUTH
CORNER OF THE INTERSECTION OF FM 51 AND KEMP RD

CONTROL POINT: 031307020-08

CP# 031307020-08 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, +/- 662.5’
SOUTH OF THE INTERSECTION OF FM 51 AND KEMP RD

CONTROL POINT: 031307020-09

CP# 031307020-09 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE WEST SIDE OF FM 51, +/- 39.3'
WEST OF THE INTERSECTION OF FM 51 AND PRACHYL RD

0:\_(086) Kimley-Horn\19.086.09 FM 51\Control\FM 51 CONTROL DATA SHEET 02.dgn

8/31/2020

LATITUDE:  32°36'54.40610" LATITUDE:  32°36'48.52469" LATITUDE:  32°35°17.09713"
LONGITUDE: 97°46'32.21865" LONGITUDE: 97°46'29.19441" LONGITUDE: 97°4619.55941"
SURFACE COORDINATES: GRID COORDINATES: SURFACE COORDINATES: GRID COORDINATES: SURFACE COORDINATES: GRID COORDINATES:
NORTHING: 6,908, 321. 186 NORTHING: 6,907, 492. 287 NORTHING: 6,907, 728. 564 NORTHING: 6,906, 899. 736 NORTHING: 6,898, 494. 097 NORTHING: 6,897, 666. 377
EASTING:  2.191,797.780 EASTING:  2,191,534.796 EASTING: 2,192, 060. 564 EASTING: 2,191,797, 548 EASTING: 2,192, 948. 738 EASTING: 2,192, 685.616
ELEVATION: 809.729 ELEVATION: 809. 729 ELEVATION: 798.289 ELEVATION: 798. 289 ELEVATION: 899, 829 ELEVATION: 899,829
\ POWER
* POLE
N
POWER x N o
POLE WIRE
FENCE PARKER
- ¥ ($ COUNTY
NOT TO SCALE . — / v o SIGN
//<:‘METAL
o FENCE
WIRE WIRE
FENCE FENCE
031307020-11|
¥
031307020-12|
POWER
POLE

TELEPHONE
MARKER

NOTES:

1. ALL BEARINGS AND COORDINATES ARE
REFERENCED TO THE TEXAS COORDINATE
SYSTEM OF 1983 TEXAS NORTH CENTRAL ZONE
(4202), NORTH AMERICAN DATUM OF 1983
(NAD83) 2011 ADJUSTMENT, EPOCH 2010
(GEOID 12A). ALL DISTANCES AND
COORDINATES ARE SURFACE VALUES AND MAY
BE CONVERTED TO GRID BY DIVIDING BY A
COMBINED ADJUSTMENT FACTOR OF 1.00012

2. ALL HORIZONTAL CONTROL OF THIS PROJECT
WAS ESTABLISHED BY TxDOT VIRTUAL
REFERENCE SYSTEM NETWORK (WEATHERFORD),
BASED ON THREE AVERAGED 180 EPOCH
OBSERVATIONS

3. UNIT OF MEASURE IS U.S. SURVEY FOOT

4. VERTICAL DATUM IS NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88), BASED
ON THREE 180 EPOCH OBSERVATIONS
UTILIZING THE TxDOT VIRTUAL REFERENCE
SYSTEM NETWORK (WEATHERFORD)

5. FIELD SURVEYS WERE PERFORMED DURING
AUGUST 2019

I HERBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL
DATA SHOWN HEREON WAS
DETERMINED BY MULTIPLE GPS
OBSERVATIONS ACCESSING THE
STATE VIRTUAL REFERENCE
SYSTEM IN AUGUST 2019, AND
IS CORRECTLY SHOWN HEREON.
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CHRISTOPHER™R. FREEMAN - R.P.L.S. NO. 5701

LINA T. RAMEY & ASSOCIATES, INC

L 3320 Belt Line Road
Farmers Bronch, Texas 75234 - 214-979-1144
TBPELS FIRM NO. F-762, 10140700

CONTROL POINT: 031307020-10

CP# 031307020-10 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE NORTH SIDE OF PRACHYL RD, +/- 1,267.6'
EAST OF THE INTERSECTION OF FM 51 AND PRACHYL RD

LATITUDE: 32°3520.48803"

LONGITUDE: 97°46°04.52590"

SURFACE COORDINATES: GRID COORDINATES:
NORTHING: 6, 898,845.738 NORTHING: 6,898,017.976
EASTING: 2,194,232.640 EASTING: 2,193,969. 364
ELEVATION: 888.605 ELEVATION: 888.605

CONTROL POINT: 031307020-11

CP# 031307020-11 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN
CONCRETE, LOCATED ON THE EAST SIDE OF FM 51, +/- 1996.4’
SOUTH OF THE INTERSECTION OF FM 51 AND BAKER CUT OFF RD

LATITUDE: 32°33"33.60169"

LONGITUDE: 97°45'27.67861"

SURFACE COORDINATES: GRID COORDINATES:
NORTHING: 6, 888, 065. 363 NORTHING: 6,887,238.894
EASTING: 2,197,461.648 EASTING: 2,197,197.984
ELEVATION: 874.153 ELEVATION: 874.153

CONTROL POINT: 031307020-12

CP# 031307020-12 IS A 3-1/4" TxDOT ALUMINUM DISK SET IN CONCRETE,
LOCATED ON THE EAST SIDE OF FM 51, +/- 3,084.2' SOUTH OF THE
INTERSECTION OF FM 51 AND BAKER CUT OFF RD

LATITUDE: 32°33°23.75240"
LONGITUDE: 97°45°33.71071"

SURFACE COORDINATES: GRID COORDINATES:

NORTHING: 6,887, 066. 297 NORTHING: 6,886, 239. 948
EASTING: 2,196,952. 384 EASTING: 2,196,688, 781
ELEVATION: 874.563 ELEVATION: 874.563
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FM51 RDW_HAD 01

10/19/2020

FILE:

DATE:

HORIZONTAL ALIGNMENT FOR € FM 51

Chain CL_FM51 contains: curve vara
22 23 CUR CL_FM_51_5 CUR CL_FM_51_8 CUR CL_FM_51_11 CUR CL_FM_51_14 CUR CL_FM_- ¥ommmmmmm- - *
5117 CUR CL_FM_51_20 CUR CL_FM_51_23 CUR CL_FM_51_26 CUR CL_FM_51_29 CUR CL_FM- Curve CL_FM_51_14
_51_32 CUR CL_FM_51_3%5 CUR CL_FM_51_38 CUR CL_FM_51_41 CUR CL_FM_51_44 CUR CL_F- P.I. Station 106+16.68 N 6,929,370.8346 E 2,193, 759. 4399
M_51_47 CUR CL_FM_51_50 CUR CL_FM_51_53 CUR CL_FM_51_56 CUR CL_FM_51_59 CUR CL_- Delta = 11° 24" 59.99" (RT)
FM_51_62 Degree = 3° 00" 01.57"
Tangent = 190. 8820
Beginning chain CL_FM51 description Length = 380.5000
S=========Z=Z====Z======Z==Z========Z=Z=======Z=====Z=Z====Z=====Z========================= Radius = 1’909_58]0
External = 9.5166
Point 22 N 6,939,915.9977 E 2,192,935.2940 Sta 0+00. 00 Long Chord = 379.8708
Mid. Ord. = 9. 4694
Course from 22 to 23 S 9° 36’ 00.00" E Dist 2,071.6000 P.C. Station 104+25.80 N 6,929,561.0039 E 2,193,775.9192
P.T. Station 108+06.30 N ©6,929,187.6900 E 2,193 705.6440
Point 23 N 6,937,873.4083 E 2,193,280.7721 Sta 20+71.60 C.C. N 6,929, 725.8630 E 2,191,873.4679
Back =S 4° 57 09.57" W
Course from 23 to PC CL_FM_51_5 S 8 51’ 00.00" E Dist 829.8000 Ahead =S 16° 22’ 09.56" W
Chord Bear =S 10° 39’ 39.57" W
Curve Data
¥ommm—----- * Course from PT CL_FM_51_14 to PC CL_FM_51_17 S 16° 22’ 09.56" W Dist 944, 3000
Curve CL_FM_51_5
P.I. Station 30+48.23 N 6,936, 908.4038 E 2,193,431.0251 Curve Data
Delta = 2° 56’ 09.58" (RT) ¥ommmmmmm - *
Degree = 1° 00" 00.00" Curve CL_FM_51_
Tangent = 146.8318 P.I. Station 119+20.65 N 6,928,118.5103 E 2,193,391.5893
Length = 293.5994 Delta = 3° 24" 00.00" (LT)
Radius = 5, 729 5780 Degree = 1° 00" 00.00"
External = .8811 Tangent = 170.0499
Long Chord = 293 5673 Length = 340. 0000
Mid. Ord. = . 8805 Radius = 5,729.5780
P.C. Station 29*01 40 N 6,937,053.4875 E 2,193, 408. 4353 External = 2.5229
P.T. Station 31+95.00 N 6, 936, 762. 3535 E 2,193, 446. 1540 Long Chord = 339.9501
C.C. N 6,936,172.0024 E 2,187, 747.0708 Mid. Ord. = 2.5218
Back =S 8° 51’ 00.00" E P.C. Station 117+50.60 N ©6,928,281.0672 E 2,193,439.5140
Ahead =S 5° 54’ 50.42" E P.T. Station 120+90.60 N 6,927,952.7983 E 2,193, 353. 4251
Chord Bear = S 7° 22° 55.21" E C.C. N 6, 926,066.92129 E 2,198, 936.8436
Back =S 16° 22° 09.56" W
Course from PT CL_FM_51_5 to PC CL_FM_51_8 S 5° 54’ 50.42" E Dist 4,499.5000 Ahead =S 12° 58’ 09.56" W
Chord Bear = S 14° 40’ 09.56" W NOTES:
Curve Data ) . i
curve CLFMLS1 8 * * Course from PT CL_FM_51_17 to PC CL_FM_51_20 S 12° 58’ 09.56" W Dist 1,140.6543 1. ?gRéZ?N¥A; ﬁhéGN@?“5§$§A0%503$SE?H?Q
P.I. Station 79+16.59 N 6,932, 065. 8900 E 2,193,932. 6467 Curve Data IRFoRaT o 1S provsEn T ol I e
Delta = 8° 52’ 00,00" (RT) e * CONTRACTOR LOCATE EXISTING CULVERT
Degree = 2° 00’ 00.54" Curve CL_FM_51_20 STRUCTURES ONLY.
Egﬂgfﬂ* : ﬁﬁg:gggg B'ehc Station e 3%,351%1;,1,1 (gT) 6,926,558, 7773 E 2,193,032. 3760 2. HORIZONTAL ALIGNMENT DATA 1S PROVIDED TO
Radius _ 2,864.5740 Degree - 1° 59' 45.09" VERIFY 3R PROJECT REQUIREMENTS.
External = 8.5967 Tangent = 289.8586
Long Chord = 442.8578 Length = 577.7569
Mid. Ord. = 8.5709 Radius = 2,869.1380
P.C. Station 76+94.50 N 6,932,286.8013 E 2,193,9009. 7631 External = 14.6045
P.T. Station 81+37.80 N 6,931,844.0914 E 2,193,921.2065 Long Chord = 576.7812
C.C. N 6,931,991.6480 E 2,191, 060.4354 Mid. Ord. = 14.5305
Back =S 5° 54’ 50.42" E P.C. Station 132+31.25 N 6,926,841.2416 E 2,193,097.4288 *‘E?‘ N,
Ahead =S 2° 57 09.57" W P.T. Station 138+09.01 N 6,926,295.0317 E 2,192,912. 1417 &va Q“‘
Chord Bear = S 1° 28" 50.42" E C.C. N 6,927,485.1604 E 2,190, 301.4814 - o,
Back =S 12° 58 09.56" W i )
Course from PT CL_FM_51_8 to PC CL_FM_51_11 S 2° 57’ 09.57" W Dist 1,400.3000 Ahead =S 24° 30" 25.00" W ; 5
Chord Bear = S 18° 44’ 17.28" W 6. 117000 ix S
Curve Data '*“<] Q‘é?
¥ommmmm - - * Course from PT CL_FM_51_20 to PC CL_FM_51_23 S 24° 30’ 25.00" W Dist 3,858.0599 SCEN$@“
Curve CL_FM_51_11 W0 LS
P.I. Station 96+38.11 N 6,930, 345. 7730 E 2,193,843.9243 Curve Data ;Z7
Delta = 2° 00’ 00.00" (RT) Kommmmmmm - *
Degree = 1° 00’ 00.00" Curve CL_FM_51_23 10/19,2020
Tangent = 100.0102 P.1. Station 183+12.73 N 6,922,197.0469 E 2,191,043.9824
Length = 200.0000 Delta = 31° 27" 59.99" (LT)
Radius = 5,729.5780 Degree = 2° 29' 59.76"
External = 0.8728 Tangent = 645. 6607 NO.] DATE REVISION APPROVED
Long Chord = 199. 9898 Length = 1,258. 7000 [
Mid. Ord. = 0.8726 Radius = 2,291.8920 22>
P.C. Station 95+38.10 N 6,930, 445.6504 E 2,193,849.0759 External = 89.2100
P.T. Station 97+38.10 N 6,930,246.1363 E 2,193, 835. 2901 Long Chord = 1,242.9410 F-9
C.C. N 6,930, 740. 7857 E 2,188,127.1043 Mid. Ord. = 85.8677 S
Back =S 2° 57 09.57" W P.C. Station 176+67.07 N 6,922, 784.5406 E 2,191,311.8048 %
Ahead =S 4° 57: 09.57: W P.T. Station 189+25.77 N 6,921,556.1436 E 2,191,122.2181
Chord Bear = S 3° 57" 09.57" W gogk S s 240 30¢ 25.00" W N 6,921,833.8557 E 2,193,397.2225 ITexas Department of Transportation
Course from PT CL_FM_51_11 to PC CL_FM_51_14 S 4° 57’ 09.57" W Dist 687.7000 Ahead =S 6° 57 34.99" E
Chord Bear =S  8° 46’ 25.01" W FM 51
Course from PT CL_FM_51_23 to PC CL_FM_51_26 S ©6° 57’ 34.99" E Dist 3,460.3189
’ HORIZONTAL ALIGNMENT DATA

SHEET 1 OF 3

szlxN 5i0: RS: FEDERAL AID PROJECT NO. HIGHWAY NO
e 5 (SEE TITLE SHEET) FM 51
KHA STATE DISTRICT COUNTY SHRET
CHECK TEXAS FTW PARKER
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gn

FM51 RDW_HAD 02.d

10/19/2020

FILE:

DATE:

HORIZONTAL ALIGNMENT FOR € FM 51 (CONTINUED)

Curve Data Curve Data
K= mmmmmmm— * Kmmmmmmm— - *
Curve CL_FM_51_26 Curve CL_FM_51_38
P.I. Station 226+37.53 N 6,917,871.7368 E 2,191,571.9773 P.1. Station 312+52.11 N 6,909,427.2700 E 2,191, 206. 7050
Delta = 15° 00’ 00.01" (RT) Delta = 43° 35' 00.04" (LT)
Degree = 3° 00’ 00.00" Degree = 3° 59’ 59,78"
Tangent = 251.4377 Tangent = 572.6840
Length = 500. 0000 Length = 1, 089. 6000
Radius = 1, 909. 8590 Radius = 1,432.4160
External = 16.4801 External = 110.2384
Long Chord = 498.5733 Long Chord = 1,063.5199
Mid. Ord. = 16. 3391 Mid. Ord. = 102. 3607
P.C. Station 223+86.09 N 6,918,121.3218 E 2,191,541.5102 P.C. Station 306+79.43 N 6,909, 969. 8600 E 2,191,389.9074
P.T. Station 228+86.09 N 6,917,622.7707 E 2,191,536. 8089 P.T. Station 317+69.03 N 6,908,907.9315 E 2,191,448.0648
C.C. N 6,917,889.9013 E 2,189,645.7239 C.C. N 6,909,511.6283 E 2,192,747.0512
Back =S 6° 57’ 34.99" E Back =S 18° 39’ 25.04" W
Ahead =S 8° 02’ 25.02" W Ahead = S 24° 55’ 35.01" E
Chord Bear = S 0° 32 25.01" W Chord Bear = S 3° 08’ 04.98" E
Course from PT CL_FM_51_26 to PC CL_FM_51_29 S 8° 02’ 25.02" W Dist 3,296.8253 Course from PT CL_FM_51_38 to PC CL_FM_51_41 S 24° 55’ 35.01" E Dist 1,675.6244
Curve Data Curve Data
R * ¥mmmmmmm—— - *
Curve CL_FM_51_29 Curve CL_FM_51_
P.I. Station 266+04.00 N 6,913,941.4120 E 2,191,016. 7881 P.1. Station 336+92.43 N 6,907,163.6957 E 2,192,258.6887
Delta = 24° 527 00.00" (LT) Delta = 14° 47" 00.01" (RT)
Degree = 2° 59’ 59.85" Degree = 2° 59’ 59.52"
Tangent = 421.0804 Tangent = 247. 7761
Length = 828. 9000 Length = 492.8000
Radius = , 909, 8850 Radius = , 909. 9450
External = 45,8679 External = 16.0049
Long Chord = 822.4098 Long Chord = 491.4342
Mid. Ord. = 44,7922 Mid. Ord. = 15.8719
P.C. Station 261+82.91 N 6,914,358, 3532 E 2,191,075.6843 P.C. Station 334+44.65 N 6,907,388.3915 E 2,192,154, 2626
P.T. Station 270+11.81 N 6,913,538.3596 E 2,191,138.6793 P.T. Station 339+37.45 N 6,906,919.7921 E 2,192, 302. 3237
C.C. N 6,914,091.2189 E 2,192,966, 7951 C.C. N 6,906,583.4384 E 2,190,422.2290
Back =S 8° 02’ 25.02" W Back =S 24° 55’ 35.01" E
Anhead = S 16° 49’ 34.98" E Ahead =S 10° 08’ 34.99" E
Chord Bear =S 4° 23’ 34.98" E Chord Bear = S 17° 32’ 05.00" E NOTES:
Course from PT CL_FM_51_29 to PC CL_FM_51_32 S 16° 49’ 34.98" E Dist 1,084.7053 Course from PT CL_FM_51_41 to PC CL_FM_51_44 S 10° 08’ 34.99" E Dist 3,198.0505 1. HORIZONTAL ALIGNMENT DATA IS BASED ON
AS-BUILT PLANS: CSJ 0313-07-007. THIS
Curve Data Curve Data INFORMATION IS PROVIDED TO HELP AID THE
¥o=mmmmm oo * ¥ommmmmmm - * CONTRACTOR LOCATE EXISTING CULVERT
Curve CL_FM_51_32 Curve CL_FM_51_44 STRUCTURES ONLY.
Bé}}o S+c+|oT Lor 4§§308?68§ (gT) 6,912,242.0934 E 2,191,530. 6966 Bé}}c S+0+|OT 1o 127653]é32 (gT) 6,903,313.0431 E 2,192,947.5801 2. UEE}E?NgéLpQBSEE¥E§EQB§QQMé§T§R°V”ED T0
Degree = 2° 00’ 00.00" Degree = 2° 18" 37.13" :
Tangent = 269.5412 Tangent = 465. 9629
Length = 537.5000 Length = 921.1861
Radius = 2,864. 7890 Radius = 2,480.0000
External = 12.6523 External = 43,3948
Long Chord = 536.7120 Long Chord = 915. 8995
Mid. Ord. = 12.5967 Mid. Ord. = 42.6486
P.C. Station 280+96.52 N 6,912,500.0945 E 2,191,452.6718 P.C. Station 371+35.50 N 6,903, 771.7235 E 2,192,865.5211 *‘E?‘ N\
P.T. Station 286+34.02 N 6,911,974, 0666 E 2,191,559.2286 P.T. Station 380+56.69 N 6,902, 855.8586 E 2,192,857.5590 &va Q“,
C.C. N 6,911,670.8166 E 2,188, 710.5350 C.C. N 6,903,334.9795 E 2,190,424, 2807 . SON
Back =S 16° 49’ 34.98" E Back =S 10° 08’ 34.99" E ix xh
Ahead =S 6° 04’ 34.98" E Ahead =S 11° 08" 21.25" W " J
Chord Bear =S 11° 27’ 04.98" E Chord Bear =S 0° 29" 53.13" W qﬁi 117000 i&7
0 ( 'l‘/:
Course from PT CL_FM_51_32 to PC CL_FM_51_35 S 6° 04’ 34.98" E Dist 730.2491 Course from PT CL_FM_51_44 +o PC CL_FM_51_47 S 11° 08’ 21.25" W Dist 2,562.3445 \S?stii
\WLONAL
Curve Data Curve Data 7 9&;, 74
- mmmm - - * e *
Curve CL_FM_51_35 Curve CL_FM_51_47 1071972020
P.I. Station 297+82.99 N 6,910,831.5503 E 2,191,680.8521 P.1. Station 411+53.39 N 6,899,817.4993 E 2,192, 259.2956
Delta = 24° 44’ 00.02" (RT) Del+ta = 40° 55° 00.02" (LT)
Degree = 3° 00" 00.58" Degree = 4° 00" 00.24"
Tangent = 418.7226 Tangent = 534. 3547 No.| DATE REVISION APPROVED
Length = 824. 4000 Length = 1,022.9000 =
Radius = 1, 909. 7560 Radius = 1,432.3710 XS>
External = 45,3646 External = 96. 4264
Long Chord = 818.0139 Long Chord = , 001.3023 F-9
Mid. Ord. = 44,3120 Mid. Ord. = 90. 3445 S
P.C. Station 293+64.27 N 6,911,247.9203 E 2,191,636.5286 P.C. Station 406+19.03 N 6,900, 341.7871 E 2,192,362.5296 %
P.T. Station 301+88.67 N 6,910,434.8312 E 2,191,546.9022 P.T. Station 416+41.93 N 6,899, 353. 7002 E 2,192,524.6733
gogk . & 04" 34.98" F N 6,911,045. 7646 E 2,189, 737.5022 gbg'k S 11c 08 21.25" W N 6, 900, 065.0618 E 2,193,767.9156 ITexas Department of Transportation
Ahead =S 18° 39’ 25.04" W Ahead =S 29° 46’ 38.77" E
Chord Bear =S 6° 17' 25.03" W Chord Bear =S 9° 19’ 08.76" E FM 51
Course from PT CL_FM_51_35 to PC CL_FM_51_38 S 18° 39’ 25.04" W Dist 490. 7602 Course from PT CL_FM_51_47 to PC CL_FM_51_50 S 29° 46’ 38.77" E Dist 2,400.9308
’ HORIZONTAL ALIGNMENT DATA

SHEET 2 OF 3
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10/19/2020

DATE:
FILE:

HORIZONTAL ALIGNMENT FOR € FM 51 (CONTINUED)
Curve Data
¥mmmmmmm— - *
Curve CL_FM_51_
P.I. Station 441+57,87 N 6,897,169.9668 E
Delta = 1° 08’ 45.92" (LT
Degree = 0° 29’ 53.88"
Tangent = 115.0038
Length = 230.0000
Radius = 1, 498. 2520
External = 0.5751
Long Chord = 229.9962
Mid. Ord. = 0.5751
P.C. Station 440+42.87 N 6,897,269.7857 E
P.T. Station 442+72.87 N 6,897,071.3103 E
C.C. N 6,902,980.1876 E
Back =S 29° 46’ 38,77" E
Ahead = S 30° 55’ 24.69" E
Chord Bear =S 30° 21" 01.73" E
Course from PT CL_FM_51_50 to PC CL_FM_51

Curve CL_FM_51_
P.I. Station

Delta
Degree
Tangent
Length
Radius
External
Long Chord
Mid. Ord.

P.C. Station
P.T. Station

C.C.

Back

Anhead
Chord Bear

Course from

Curve CL_FM_51_
P.I. Station

Delta
Degree
Tangent
Length
Radius
External
Long Chord
Mid. Ord.

P.C. Station
P.T. Station

C.C.

Back

Ahead
Chord Bear

Course from

= S 30° 55° 24.69" E
= S 33° 59’ 24.69" E
=S 32° 27" 24.69" E
PT CL_FM_51_.53 to PC CL_FM_51_56 S 33° 59’ 24.69" E Dist 2, 366.
Curve Data
- mmmm - - *
493+23.61 N 6,892,819,3090 E 2,196, 555.
= 11° 48 00.00" (RT)
= 2° 00’ 00.00"
= 296. 0471
= 590. 0000
= 2,864.7890
= 15. 2561
= 588.9579
= 15.1753
490+27.56 N 6,893,004.7716 E 2,196, 390
496+17.56 N 6,892,545.1885 E 2,196,667
N 6,891,463.2085 E 2,194,015
= S 33° 59’ 24.69" E
=S 22° 11" 24.69" E
= S 28° 05 24.69" E
PT CL_FM_51_.56 to PC CL_FM_51_59 S 22° 11’ 24.69" E Dist 1,679.

465+08.18

3 04° 00.00"
0° 59’ 59.61"
153. 3866

306. 7000

5, 730.2010
2.0526
306.6634
2.0518
463+54. 80
466+61.50

Curve Data

R *
N 6,895,153.7328 E
(LT)

N 6, 895,285.3161 E
N 6, 895, 026.5549 E
N 6,898,230.0293 E

2,193,774,

N — —

_53 S 30° 55° 24.69" E Dist 2,081,

2,194,981,

93, 717.
93,833,
03, 697.

1674

0528
2671
0883

9326

9832

. 1588
. 71341
. 8345

0651

9906

. 4851
. 8023
. 1932

Ending chain CL_FM51 description

NOTES:

1. HORIZONTAL ALIGNMENT DATA 1S BASED ON
AS-BUILT PLANS: CSJ 0313-07-007. THIS
INFORMATION IS PROVIDED TO HELP AID THE
CONTRACTOR LOCATE EXISTING CULVERT
STRUCTURES ONLY.

2. HORIZONTAL ALIGNMENT DATA IS PROVIDED TO
VERIFY 3R PROJECT REQUIREMENTS.

N
/\v g OF 72\ \‘ \
ox g ::"a
4 _»'-,‘ 117000 5,":/

(]CEN$?'Q

\\ S/o :L \;,\\
7 74 1071972020

NO. DATE

REVISION

APPROVED

Kimley»Horn_

©2020 ‘

I Texas Department of Transportation
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FM51 RDW _MISC DETAILS 01.dgn

10/19/2020

DATE:
FILE:

MBGF INFORMATION

LOCATION LT/RT | % BEGIN MBGF | x END MBGF | MBGF LENGTH (LF) |rpansiTion (Ea)|  SOT (EA) **DRIVEWAT | x*SHORT RADIUS | yow sTRIP (CY)
205+20 206+20 100 1 1 25 8
SPRING CREEK BRIDGE |  RT oBT s G : 1 .
205+95 206+20 25 1 1 8
SPRING CREEK BRIDGE | LT 2 ees = : 1 B =
CULVERT 11 RT 209+85 212+35 250 1 1 25 K
CULVERT 11 LT 210+05 213+05 300 i i 25 21
272+92 273+42 50 1 1 25 6
CULVERT 13 RT 274+18 275768 150 1 1 25 14
CULVERT 13 T 273+40 275+90 250 2 3
CULVERT 18 RT 330+10 332-85 215 2 24
CULVERT 18 LT 331+00 333475 275 2 24
CULVERT 22 RT 398+60 401+10 250 2 23
CULVERT 22 LT 399+90 402+15 225 1 1 25 17

* SGT/TAS PAYMENT LIMITS END AT THIS STATION.
x% REFER TO TXDOT STANDARD MBGF (SR)-19 FOR MORE INFORMATION.

APPROX LOCATION

OF EXISTING CULVERT EXIST ROW

END DRIVEWAY TAS
BEGIN SHORT RADIUS

______ XS ROW .

- END “SAORT RADTUS
MBGF BEGIN DRIVEWAY TAS

END
BEGIN T101 TRANSITION

END MBGF
END SGT END T101 TRANSITION BEGIN SHORT RADIUS END RHORT_RADIUS
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MBCF (31)-19 (32" RAIL HEIGHT) ' END T101 TRANSITION € PRIVATE MBGF (31)-19 (327 RAIL HEIGHT)
BEGIN MBGF DRIVEWAY END DRIVEWAY TAS
il BEGIN MBGF o __. 3
END DRIVEWAY TAS EXIST ROW ' EXIST ROW
BEGIN SHORT RADIUS
APPROX LOCATION SPRING CREEK BRIDGE CULVERT 11
OF EXISTING CULVERT
CULVERT 13
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END SGT J,
BEGIN MBGF  \ Ry ¢ FM 51 I,
£ ""-.*4‘
—————————— T ——
END MBGF s
BEGIN SHORT RADIUS o END MBGF oL T70000 (&S
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MBGF (SR) -19 (29" RAIL HEIGHT) END SHORT RADIUS et oEN S
TO MBGF (31)-19 (32" RAIL HEIGHT) BEGIN MBGF ‘\;9315'--[‘@\_; <
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EXTST ROW END SHORT RADIUS MBGF (SR)-19 (29" RAIL HEIGHT) TO EXIST ROW
BEGIN DRIVEWAY TAS MBGF (31)-19 (32" RAIL HEIGHT) . 10/19/2020

END DRIVEWAY TAS

BEGIN SHORT RADIUS

¢ PRIVATE
DRIVEWAY

APPROX LOCATION NO. | DATE REVISION APPROVED

OF EXISTING CULVERT

CuLveRT 13 Kimley»Horn _

END SHORT RADIUS
APPROX LOCATION © ®
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o ExXDIROW . MBGF (SR) =19 (29" RAIL MEIGHT) TO - < oo oo _EXISTROW .
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NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

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

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

DISCLAIMER:

10/19/2020
FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\gf3119. dgn

DATE:

6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED WOOD BLOCK .
. D oL\ VB WASHER TO PREVENT BLOCK ROTATION 6 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
-8 | AND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE

‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."

AND NUT WITH 3" 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 '," 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.

I

| 7

q4==5==—7"
|

¥" DIA. HOLE 300
POST & BLOCKOUT -

FRONT SLOPE VARIES
BREAK X 2°-0" TYP

%" 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"

NIRRT

6" X 8" X 68" W6 X 8.5 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
OR FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

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.

(WOOD)

NOTE:
(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

|
\
\
| LENGTH 72" (TYP)
\
\
\

7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED

RECTANGULAR WOOD POST  TO I-BEAM STEEL POST

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

40" (STEEL)

36"

|

|

|

|

|

|

|

\\/

71

Ly

ME\\\\

Nop

8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE

14 POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.

WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXIMATELY 25
INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

TYPICAL POST PLACEMENT ROUND WOOD POST

NOTE: ¥ % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED

WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) A IS ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
‘ 25 - 0" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

RATIL ELEMENT
6'- 3" 6'- 3" 6'- 3" 6'- 3"

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

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

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

— —, 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.

L

36" WOOD POST !

40" STEEL POST !
L
L

GUARDRATL—
12" (TYP)

ELEVATION BLOCK— X1t
- " Al
MID-SPAN RAIL SPLICE 18" MIN 42" 42 SLOTTED HOLES

SHOWING A 25°- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) \

N \|

" ‘ "

2 A\ ! deon QT anal

[ P

SLOTTED MOLES AT & -3" C-C *POST (S) MAY REQUIRE FIELD Ve[ v |1 Vet

OR 3™-1 72" C-C gy MODIFICATION TO ENSURE PROPER . % (TYPy — (TYP)
= GUARDRAIL HEIGHT. = W6 X 9 OR W6 X 8.5 [STEEL POST CONNECTION TO
STEEL POST CULVERT SLAB (USE WHEN THERE

£ 6" 9" MIN. FILL DEPTH Sy [S LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.

o1 12 Uy CULVERT SLAB RN CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
% N VA N\ ot AL /0 12"x 12"x %" SEE GF(31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
5 8 N 1l [l4,(ASTM AS72 GR 50)TOP PLATE

x . e #—A;—+>_ 1" DIA. HOLES FORMED
et woLer sz VARIES § 7V " OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP)

\
HOLES (TYP) T i
N " 1/ NOTE: TWO INSTALLATION OPTIONS.
ELEVATION 25'- 0" (NOM.) W-BEAM SECTION 12% X 12° X V" (ASTM A36) STEEL BOTTOM—' \1

PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

|
|
| |
\ \
[ [
[@in) [@i»)

AoreteHe
ot eHe

—ora+-

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. - .
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. BOLT-THROUGH INSTALLATION. LOW FILL CULVERT POST %" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED
WASHER EACH AND HEAVY HEX NUTS. 3 -
12 Yy NOTE: BOLT LENGTH = SLAB PLUS 2 /4" MIN. =t Deosign
. e . B I Texas Department of Transportation Standard
NOTE: 2" | ﬁﬁ,’ﬁé, 2 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
FOUR TYPES OF BUTTON-HEAD GUARD RAIL SPLICE SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
BOLTS COME WITH A RECCESSED NUT. ¢ ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED METAL BEAM GUARD FENCE
SPLICE BOLT LENGTH | ‘ | WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY
i | VARIES ) ; ADHESIVE. OTHER TYPE III CLASS C EPOXY ADHESIVES MEETING THE
FBBOT = 1 !/, ‘ P Cb P S, REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLTIANT
FBBO2 = 2" I S = &) > | = DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
8 & 1 & OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGTH 1 1 D ROD DIA. FOLLOW THE MANUFACTURER’'S REQUIREMENTS FOR INSTALLING
8803 - 1o- EPOXIED THREADED RODS. EXTEND RODS /4" MIN. BEYOND NUT. GF (31)-19
FBBOA - 18" (8) %" X 1 '/4" BUTTON HEAD SPLICE
MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: 973119, dgn oN:TxDOT Jok: KM [ows VP Jek:COL/AG
BUTTON HEAD BOLT RAIL SPLICE DETAIL (©7xpoT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
REVISIONS 0313|07 020 FM 51
NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE e oty pa——
SPLICE & POST BOLT DETAILS. REQUIRED WITH &' -3" POST SPACINGS. W FARKER 47




“TEXAS ENGINEERING PRACTICE ACT". NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

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

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

10/19/2020

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\gf31t10119. dgn

DATE

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."
—_ 00000
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" 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
' ‘ .o .o THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
| I I ) AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"
X 1- /3" WITH 3" NUTS (ASTM A563).

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,

PLAN VIEW "GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
T101 BRIDGE RAIL - OF THE TRANSITION.
(SEE BRIDGE RAIL SHEETS FOR
CONNECTION AND POST DETAILS). 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE
/*END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION.
6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
NOTE: (512) 416-2678
SEE GF ¢(31) STANDARD SHEET FOR POST DIMENSIONS. ——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
, . 7. POSTS SHALL NOT BE SET IN CONCRETE.
25'- 0" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL (EA). NOTE: SEE GF (31) STANDARD SHEET.

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

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

4 SPACES AT 17- 6 %" 4 SPACES AT 3'- 1 V" 6 -3 3o 1 Yy 6 -3
9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
1 %" TO ¢ OF SPLICE
\ .
. ) /) Jan A ) Sl
RAIL A T z e )
& ::B‘ o T - | 1 777777:-‘ ] - . B 1:77 (
| ] 31" T
| :
¢ Il Il Lo Il Il Il .
BRIDGE RAIL ! | | | | | | | | | | |
POST [ [ (. [ [ [ .
Lo Lo Lo Lo Lo Lo :
Lo Lo Lo Lo Lo Lo :
NOTE: Lo Lo Lo Lo Lo Lo :
POST CONNECTION MAY [ [ [ [ [ [ X
BE ON EITHER SIDE L L Lo L L L B ;
OF (T101) POST WEB
A—" D—-
(8) %" DIA. X 2" GUARDRAIL SPLICE BOLTS (FBB02)
WITH %" GUARDRAIL NUTS (ASTM A563) ELEVATION VIEW
(SEE GENERAL NOTE 3)
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.
54" BUTTON HEAD POST
NESTED BOLT WITH NUT & WASHER NESTED
RAIL (SEE GENERAL NOTE 3) RAIL
- jv - . jy .
| & | e | 6" | I 6" |
q ] A ] 1 ] L ]
| | | |
28" 29" 30" 30 2" -
i - . - R i ~ 24!, = Design_
o |E = o |F o |~ I Texas Department of Transportation Standard
S5y g3 $|3 g3 P P
_ Z | | ] z ‘ ] Z | ‘ ] ; oy BN | |
ks Lo 48 - I ue - L 48 a5 o METAL BEAM GUARD FENCE
»| g =l s Lo g %2 o »| g Sle | e oo !
- 8|5 I - <3S o - = oly I == - . TRANSITION
= = oo | | = = o 8 ‘ ‘ = = o 8 | | = |= w 8 | |
ik o i e | ik dla 1 ki R (T101)
- - iks] | | - - wlo ‘ ‘ - - w| o | | - - |z \ \
© | I © |1 (el | | © | [ e © | | |
20 T T S GF (31)T101-19
|z | | NI -
A . I - - |
= = | | | | o
N | O — |~ ©
3 ‘ ‘ <™ } } ™ [ [ ) e ‘ ‘ FILE: gf31110119 DN: TXDOT [cks KM [ow: VP [ek:CGL/AG
‘ ‘ Lo ] [— L (©Tx0oT: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
L1 REVISIONS 0313|07 020 FM 51
A_A B_B C_C D_D DIST COUNTY SHEET NO.
SECTION SECTION SECTION SECTION W ARKER 47




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

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

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

DISCLAIMER:

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\gf31ms19-MOD. dgn

10/19/2020

DATE:
FILE:

Note: See SGT standard sheets for

18" x 18" min. or proper installation and length Minimum 1°-10" beyond
18" dig. min. of need requirements. guard fence Approx. 5' -0"I 50’ Approach Taper of Grading or Mow Strip
. . posts 5°-10"

leave-out

[——'3’-6" Typical
— i
B s ‘
o
F // | T

Offset
Varies

Edge of .
Pavement Direction of Traffic Grading or approved
Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (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
or Asphaltic Pavement A —=— ADDF d Post for the proper installation of metal guard fence and
Mow Strip pprove 0s end treatments.

(See General Note 4) . .
Approach grading or mow strip may be decreased

or eliminated, as directed by the Engineer.

GENERAL NOTES

- [;Ei} [;Ei} [}Ei} [j;;} 1. This mow strip design is for use with metal beam guard fence, guard fence transitions,
I d////// I and guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Standard
W-Beam \

3'-6"
usual
O |

sheet for additional information.

18" x 18" min. or A 2. Mow strips shall be reinforced concrete with (wire mesh eHee—fe=) , as shown on
18" dia. min. — Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
|eave-out PLAN Pavement placed in accordance with Item 432, "Riprap." s F—tin e e e £
GF (31) shown with Mow Strip e, DR SCORODATAR AP M et . i
{’R\ (See GF (31) standard sheet for 7 i 7
| proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7".
B R ) Approved Post Mow Strip
| (See General Note 4) 4, Only steel (W6 x 8.5 or W6 x 9.0), or 7 Y," Dia. round wood posts are acceptable for use
| in the mow strip. See GF (31) Standard for additional details.
Edge of = Grout mixture
Pavement g (See General Note 8) 5. Other curb placement options may be used. Curbs are not considered part of the
. mow strip and will be paid for under other pertinent bid item.
Reinforced Concrete R
Mow Strip 1€ ©|o 6. Thickness of the mow strip will be 4",
_ =~ E e S
> € "2 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
[ " = 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
7 15
3 | i usual S 188 pounds Type 1 or II cement, and 550 pounds of water per cubic yard, with a 28-day
ala | fmin u compressive strength of approximately 230 psi or less. Provide grout with g consistency
8:f | | W-Beam \\__ ¢ that will flow into and completely fill all voids. Due to auger size, larger leave-out
2ln | | * X Edge o dimensions are acceptable from both an impact performance and maintenance repair standpoint
=~ : : Slope fo drain Fill leave-out with Pavement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
olo | | Grout mixture will be subsidiary to the pay item of riprap mow strip. .
m[s 2 A
| | (See General Note 8) e,
[ "'T;(p*‘»,
B S MOW STRIP DETAIL ',‘
SECTION A-A Reinforced Concrete Mow Strip ;
with 18" x 18" Square or /N 7
Typical 18" Dig. minimum leave-out. {
| <
//\\ 112 o
T
| ,/—\ | Grout mixture 10/19/2020
N P | ! (See General Note 8)
I Grout mixture 1] 2 2 s . gQ Design
(See General Note 8) | Reinforced Concrete Division
- | Grout mixture See CCCG Mow Strip l Texas Department of Transportation Standard
Q0 N (See General Note 8) g:sgd$;ge£°r
See CCCG Reinforced Concrete o
See CCCG omacd,con < , L7 METAL BEAM GUARD FENCE
— Reinforced Concrete :
Curb Types See CCCG Mow Strip e
Stondora for » e —— (MOW STRIP)
I 15" Curb Types ‘ =

usual

|
i s TL-3 MASH COMPLIANT

| | |7 150 : * Siope to drain

I * Slope to drain : IMn usual GF(31)MS—19 (MOD)

3
)

CURB OPTION (3)

CURB OPTION (1) I * Slope to drain FILE: gf3Ims19.dan DN: TXDOT [cks KM [ow: VP [ek:CGL/AG
. o . . (©TxpoT: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
This option will increase the post CURB OPTION (2) REVISIONS 031307 | 020 FM 51

embedment throughout the system. .
Curb shown on top of mow strip DIST COUNTY SHEET NO.

FTW PARKER 43




The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

04: 02 PM

10/19/2020 3

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\bed]|4. dgn

DATE

- n f
o X Check for horizontal BriEdgde ORoil GENERAL NOTES
3.2 g Front Slope clearance protection R
g—é;\‘ 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.
Ds;nv - 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
C . f i i il A8 f f 8 8 8 8 R B AAB A ﬁli__\ are as shown in the plans.
@ Ca . . .
o SGT (25:1 Straight Taper) | 25" MBGF | MBGF Transition 3. Use average daily traffic (ADT) for the current year to determine MBGF
2 T T length of need in accordance with the Roadway Design Manual unless ofherwise
2 (See note 1) (See note 10) (See note 9) specified. Where significant traffic volume growth is anticipated on low
lume (0-750 ADT) high e length determinations for the higher | ume
MBGF length of need (L) ;g+:gory S0 ADT) highways, us 9 rnations o roher volu
-
pa)
4 SGT plus 25 MBGF plus MBGF Transition is 4. MBGF may no]L bg required.m‘o shield depor+ur? gnd of bridg? unless 9+h?r )
8 the minimum length of need (L) required. . obstacles within the horizontal clearance |imits or opposing traffic indicate
e - Besg+|rn Cof ree”d a MBGF consideration.
MBGF length of need (L) uetu .
N 5. Downstream anchor terminals (DAT) are only for downstream end anchorage use,
outside the horizontal clearance area of opposing traffic.
-
5 — . . . .
) . L 2w . MBGF Transition 6. Direct connection of MBGF to concrete rails are only for downstream rail
!; SGT (25:1 Straight Toper) ! MBGF (6'- 3" Spacing) (See Note 10) N—- connections outside the horizontal clearance area of opposing fraffic.
8 | (See note 1) | | (See note 9) éThiS requi;es a minimum of three standard |ine posts plus the DAT terminal,
ee Detail A)
v ! T 7 g ] g B 8 8 B 8 B B g 8 B 8 g B g g B 8 8 BB8BEBE UJ——‘
_— V=== g \\> 7. The crown shall be widened to accommodate MBGF. Typically the "front slope"
+ o3 N~ Front Slope break should be 2'- 0" from fthe back of the MBGF post. This applies to new
FACE) Break construction on new alignment or where existing roadway cross section is
b C = TWO LANE (RURAL) HIGHWAYS End of 1o be widened to increase roadway width. This does not apply to rehab-
o 2;\, Note: Bridge Rail ilitation work where existing roadway crown width is to be retained
~ SGT rail taper may be decreased or (See Typical Cross Section at MBGF).
eliminated. (See SGT standard sheets)
8. For restrictive bridge widths: The MBGF should be properly transitioned
from the existing bridge rail to the adjoining MBGF (See MBGF Transition
,E”d of . F s = Standards). Metal beam guard fence at these bridge location(s) shall be
Bridge Rail ron ope 2 flared at the rate of 25:1 or flatter, and be of the length necessary to

locate the terminal end at the 2 ft."maximum" offset from the shoulder edge

Of fset
Varies

N N\

23 in the approach direction.
] i B Bty 9. T ition length and + i i d di the + ition t
q A i . Transition length and post spacing wi vary depending on the transition fype.
—e8aaeA B 8 8 8 B B 8 8 8 B 8 B A B 8 8 i 1 - Transition type will be shown elsewhere in the plans.
. 5]
MBGF Transition ~ MBGF (6'- 3" Spacing) (See Note 10) | SGT (25:1 Straight Taper) !; 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
- . |
(Two or more lanes 2 Non-Symmetrical
Begin or end in each direction) 3 | Transition Rail |
structure - 2 !
- @ N ! [2°- 6" 2'- 6"
I i |
DAT s ¢ === [ N
| * ITerminolI o , " f | i
|9,_4 ./2..| ¥ See GF (31)DAT for minimum MBGF required. 3 2'- 0" Typ. o ! e
b (see note 1) See GF (31) standard :T:.
»)
‘—,/|—’\E 8 8 — Front Siope for post types.
a N N
Check for horizontal Downstream Br idge Front Slope
clearance protection End (See Detail A) Break MULTILANE UNDIVIDED (RURAL) HIGHWAYS | |
(See General Notes 4,5 & 6) | |
| Edge of shoulder Direction of Traffic
~ )\_./ or widened crown.
HMEE] Ng‘re:
a|.—- = Il rail elements shall
s Front Slope BriE;gde ORfO“ TYPICAL CROSS SECTION be lapped in the direction
ST Break / AT MBGF of adjacent traffic.
LIS e N N A
° b I ! ! A A il ! ! ! A il A il f ! A f! sABGFﬁ Trfoinﬁs.ﬁ*flog ! E—— DETAIL A
° . . P i iti _—
33 SGT (25:1 Straight Taper) ! MBGF (6 3" Spacing) (See Note 10) /, ! Showing Downstream Rail Attachment
‘T o (See note 1) (See note 9)
oL
S®v
MBGF length of need (L) ’/,
5 = Dosign
9 = Beqi d Division
3 ONE WAY TRAFFIC esgtlrnugrrureen I Texas Department of Transportation Standard
3 (Any number of lanes)
3 - MBGF length of need (L) A
. BRIDGE END DETAILS
- O P
> . . P oqw i MBGF Transition
9'_: SGT (25 1(5361:?1!09::' IT)oper) | MBGF (6 3" Spacing) (See Note 10) ’/, | (METAL BEAM GUARD FENCE
52 l | | (seeTnote 9) APPLICATIONS TO RIGID RAILS)
=0 ! ] g B B B B B B B B B 8 8 B B 888888 ——
D=1 B B Ll / \\
+oX \ B E D - 1 4
§.‘l’§ ONE WAY TRAFFIC End of
b ‘62\1 Front Slope Bridge Roi| FILE: bedld.dgn on: TxDOT  [ox: AM Jow: BO/VP [cksCEL
el=e Break ©TxDOT: Decemper 2011 CONT |SECT JoB HIGHWAY
[REVISED APRIL ZO\RAtEVISIONS 0313 07 020 FM 51
SEE  (MENO 0414) DIST COUNTY SHEET NO.
FTW PARKER 44




NOTE: STEEL I-BEAM POST W6 X 8.5 (6'-0") PN:533G 5% X 10" HGR BOLT PN:3500G GENERAL NOTES
STANDARD WOOD BLOCKOUTS (67X8"X14") PN: 40768 %" HGR NUT PN: 3340G L 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
- . e e OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE STRUT—_ PN: 152044 "
L | f " y " i PN 152026 2 16 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO TH
- ; ; ; ; _ ; HLB — *I — By SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY VANUAL. PN: 6202378
T 1
j ‘ POST (8) POST (7) POST (6) POST (5) POST (4) POST (3) 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.
I PLAN VIEW DETAIL OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
[=—— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50°-9 ;") — ANCHOR RAIL TO - POST (2) TRAFFIC FLOW

4. ESDZD;(A)STMSIWEAS¥%igug)rA'{‘lsi;éLLAT[ON AND GUIDANCE SEE TXDOT'S LATEST
Y .
50°-9 '/, STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)

5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN_ACCORDANCE WITH
e 3°-1 Y 6'-3" 6’ -3" ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
a

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

is governed by the "Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard

DISCLAIMER:

10/19/2020

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\sgt10s3116.dgn

DATE

|

|

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

‘ MAY BE SUBSTITUTED FOR BLOCKQUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
|

o[ o]0 [o]
o[ o[o [of

SEE SoftStop MANUAL FOR COMPLETE DETAILS DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

MIDDLE SLOT CUTOUT OUTSIDE SLOTS CUTOUT/ ‘ 7. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL

\
[
\
I
‘ ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD)
|
\
|
\
[

M1 %" 0 Vy" 1 X 6795 || ~SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW 2 SEE GN(3)
25'-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA) PN:15215G | &% NOTE:[B] 8. POSTS SHALL NOT BE SET IN CONCRETE.
T
31 Yy e/ | -B A Vo 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
2 ‘ 6'-3" ‘ 6'-3" ‘ 6'-3" ‘ 6'-3" ‘ 6'-3" ‘ 6'-3" ‘ 5'-8" L q'-1" | ér:ggos GRADE LINE OR WITH AN UPWARD TILT.
[ | | L
‘ ‘ - N(;TE c ‘ | PN: 15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
$ o o _ o o . B%O‘- - - == i \ ANCEH'BDR ORFA[L 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
°_e ° - © - ° - o ele © © - BE CURVED.
s 2 el P E PN: 152156
\ POST 32" 3 \ 3 DO NOT BOLT ; ‘ 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
HEIGHT RAIL 25'-0" |_RAIL 25'-0" ANCHOR RAIL 10 SEE : | SEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN: 616G PN: 152156 POST (2) DETAIL g NOTE: ELIMINATED FOR SPECIFIC INSTALLATIONS, [F DIRECTED BY THE ENGINEER.
o Hs?l];::ﬂ o o 5w o o HE?(I;';” o %"D[A./f f f f\%"ou. NOTE:A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
®) %"x 1- Yo" o o o ® éGRXB'o',_T/g o o YIELDING ! . YIELDING o VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
GR BOLTS o POST 40" s o . PN: 33606 o s HOLES o o HOLES ‘ NOTE:B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
PN: 33606 s DEPTH o o o 5 o o o o ‘
5" HEX NUTS TP 1-8) o o o D{BN‘ 3**3%GNUTS o o o o SEE o PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
PN: 33406 = K o o o ’ o L L . DETAIL L6 1% NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
POST (8) POST (7) POST (6) POST (5) POST (4) POST (3) POST (2) POST (1) v GUARDRAIL PANEL 25°-0" PN:61G
6'-0" (SYTP) 4°-9 Yo" SYTP o ANCHOR RAIL 25°-0" PN:15215G
HARDWARE FOR POST(2) THRU POST(8) ELEVATION VIEW PN: 150006 PN: 152036 i LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
(1) %"x 10" HGR BOLT PN: 35006 -B A o
54 m .
(1) %" HGR HEX NUT PN:33406 o . ANGLE STRUT Ly PART | QTY MAIN SYSTEM COMPONENTS
NOTE: [DO NOT BOLT] ANCHOR RAIL PANEL TO POST (2) RIS 2 PN 152026 POST (0) 6202578 | 1 | PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
e e 6°-5 %" -
T ALTERNATE BLOCKOUT PN 3391G PN 155054 15208A 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
SEE GENERAL NOTE: 6 (2) %" WASHERS 152156 1 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
‘ . " . 6" X 8" X 14" o 43720/ S ) Y () 5" x 1- Yp" HEX ANCHOR PLATE WASHER 61G 1 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25'- 0")
an X 1" x 14" | BLOCKOUT () % HEX NUT HD BOLT-GR-5 /5" THICK PN:15206G 152054 1 POST #0 - ANCHOR POST (6'- 5 %")
BLOCKOUT [ WOOD HGR HEX NUT [~ PN: 105286 ANCHOR KEEPER 152036 | 1 POST #1 - (SYTP) (4'- 914"
‘ COMPOSITE PN: 40768 PN 33406 2) Y " — PLATE (24 GA) 1" ROUND WASHER 2
PN:6777B ‘ NOTE: ROUND WASHERS PN: 15207G F463 PN: 49026 150006 1 POST #2 - (SYTP) (6'- 0")
‘ DO NOT BOLT pETAIL 1] PN: 32406 B 5336 | 6 | POST #3 THRU #8 - [-BEAM (W6 x 8.5 (6'- 0")
e S . ANCHOR RAIL TO 6" X 8" X 14" T POST, () %" x 22" HEX  — T\ >/ ALTERNATE 4076B | 7 | BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
g~ ~ 8 POST (2) SHOWN AT POST (1) HD BOLT GR-5 - N BLOCKOUT
> - f W-BEAM RAIL 6" X 8" X 14" BLOCKOUT WOOD NEAR GROUND o . / . SEE 67778 7 BLOCKOUT - COMPOSITE (4" x 7 V5" x 14")
h 2 g x 100 B0 poLomkouT woop  WIBERM RAILA DETAIL PN: 1052856 | GENERAL NOTE:6| 15204A | 1 | ANCHOR PADDLE
e Sl o 1o - siom 47 P57 | oL i e o
B 8 " 1 1 Hi L H ( " THICK )
N ‘/ e 35000 o HOGR POST BOLT Llﬁ“GR POST BOLT @ Yo | ROUND WASHER ! 152016 | 2 | ANCHOR POST ANGLE (10" LONG)
Nk PN: 35006 R PN: 35006 (WIDE) PN: 32406
5% HOR NUT L 54" HOR NUT 152026 1 ANGLE STRUT
P
POST 32" PN: 33406 POST 32 PNz 33406 ANCHOR PADDLE - = 1" NUT PN:3908G SHALL HARDWARE
. HEIGHT " RA HEIGHT " RA PN: 15204A " BE SECURELY TIGHTENED -
~ %DIAMETER YIELDING HOLES o R N: 1520 @, 5/"3 e on VTl AFTER FINAL AssemeLy, | 42026 | 1 1" ROUND WASHER F436
LOCATED IN FLANGES 7—‘7 PN: 32456 | BUT NOT DEFORMING THE 3908G 1 1" HEAVY HEX NUT A563 GR.DH
\ W-BEAM FLATTENED | KEEPER PLATE. " V2"
p '/ | A \ 37176 2 %“ x 2 /2" HEX BOLT A325
L | POST 17"- Yo" ANGLE STRUT SEE 3701G 4 ¥." ROUND WASHER F436
> © © 'r (HOLES APROXIMATELY CENTERED b non HEIGHT ‘ PNt 15202G rNOTE. 37046 2 ¥4" HEAVY HEX NUT A563 GR.DH
—FINISHED . AT FINISHED GRADE) - —FINISHED L —FINISHED ‘ 2 6 5 A P T oR
GRADE Lo GRADE no GRADE Lol \ 33606 %" x 1 /a" W-BEAM RAIL SPLICE BOLTS H
A N K J 33406 | 25 %" W-BEAM RAIL SPLICE NUTS HGR
| %" D1A. . NE / 35006 | 7 %" x 10" HGR POST BOLT A307
) Lo . no 4oy, ‘ YIELDING (2) (9T’4YP)><P2N=/327|;‘5X BOLT DR 33916 1 %" x 1 ¥4" HEX HD BOLT A325
40  wLINE POST 40 oL POST(2) N HOLES . 44896 | 1 %" x 9" HEX HD BOLT A325
336(3,748,( g), ‘ (4) ¥4 FLAT WASHER no 43726 4 %" WASHER F436
16 20" L (TYP) PN:3701G oo 1052856 2 %" x 2 Y2" HEX HD BOLT GR-5
" no % " V" T GR-5
() ¥* HEX NUT no . 1052866 1 % " x | ;" HEX HD BOL
1 ‘POST(” (TYP) PN: 37046 non 81 % D”SDSTTH 32406 | 6 5% " ROUND WASHER (WIDE)
R Qi P . v 32456 | 3 % " HEX NUT A563 GR.DH
ISOMETRIC VIEW SECTION VIEW B-B SECTION VIEW A-A | ;gs)TALqﬁgog oo 58528 ] HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
i o L .
POST(1 & 2) 6" -0" (W6 X 8.5) 6'-0" (W6 X 8.5) ‘ PN: 152016 Lo éf‘) Design
W6 X 8.5 [-BEAM POST SHOWING 1-BEAM POST PN: 533G (SYTP) 1-BEAM POST PN: 150000 FRONT VIEW POST(1) . D,-w-s%on
STANDARD WOOD BLOCKOUT NOTE: |[DO NOT BOLT|ANCHOR RAIL PANEL TO POST(2) 4°-9 14" (W6 X 8.5) ITexas Department of Transportation Standard
NOTE: [NO BLOCKOUT | INSTALLED AT POST (1) (SYTP) I-BEAM POST PN:15203G dolv V1
NOTE: [NO BLOCKOUT | INSTALLED AT POST (1) DETAIL TRINITY HIGHWAY
APPROX 5 -10° 5 0" 50' APPROACH GRADING AT POST (0)
R 6°-5 %" (W6 X 15) SOFTSTOP END TERMINAL
STﬁgg’éRD —_— 1-BEAM POST PN: 15205A
| MASH - TL-3
8 8 8 — L I 2'-0" TRAFFIC FLOW
APPROACH GRADING | ! -
T EDGE OF PAVEMENT ‘ PR (1V: 10H OR FLATTER) \ SGT ( 1 OS) 31 1 6
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) Ff“'f o»ryséi SEE PRODUCT ASSEMBLY MANUAL fILe: 5011083116 v TXDOT [ KM Jow VP [ox: MB/VP
FOR ADDITIONAL GUIDANCE, 59 : : : :
NOTE: ©TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
THIS STANDARD 1S A BASIC REPRESENTATION OF THE REVISIONS 031307 020 FM 51
APPROACH GRADING AT GUARDRAIL END TREATMENTS E‘E;IEES'%EEDPQES'SQAB'sséE15?ISRTAQQE%E?DMZSUAL. o1ST CONTY SHEET NO.
FTW PARKER 45




TANDARD 51" vibe INNER SIDE. SLIDER NOTE: REFERENCE LINE USED TO INSTALL OFFSET DISTANCE MEASURED GENERAL NOTES

No warranty of any

TxDOT assumes no responsibility for the conversion

STANDARD 31" MBGF RECESSED HEX NUTS FACING LINE POST(9) THRU POST (2) 7
(ISS) PANEL FOR RAIL 3 — FIELD-SIDE TRAFFIC-SIDE SEE DETAIL (C) 7-%" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
‘ (RAIL 3) GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
| % % % % 77777% Y (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
Mmoo L ¥ i
} [+ ] 1 1 [o 1 i@t FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
| — P rost 8 — oSt 7 posT 6 ‘ : ITEM INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
|
\ | | | | CABLE ASSEMBLY 3 uppLY WIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER® ON THE
| RAIL 4 RAIL 3 RAIL 2 RAIL 1 [TEM FRONT FACE OF THE DEVICE PER MANUFACTURE’S RECOMMENDATIONS. OBJECT
‘ NOTES: PLAN VIEW GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED I[N TEXAS MUTCD.
: - CABLES INSTALL GUARD FENCE RECESSED
| 1. ITEM (2) COMPOSITE BLOCKOUTS INSTALLED AT 1TEM(5) MBGF HEX NUTS ON TRAFFIC-SIDE 2? E:,L,gcs'}oﬂ 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.
(TSS) PANEL FOR RAIL 2 MBGF
1 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). RAIL 1 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
| NOTE: %EC%TILT;Ew(lTTaS)THFéA';TNETLOA%%i!sDE =) © TRAFFIC FLOW UNLESS OTHERWISE STATED.
| POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
‘ 1TEM @3 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
[ Ax- o8 HEA MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
| MSEET%NETIA'I“L“(EA)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
|=——END PAYMENT (SGT) BY EACH ~——BEGIN LENGTH OF NEED 8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.

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

10. POSTS SHALL NOT BE SET IN CONCRETE.

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

incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

of this stondard to other formats or for

DISCLAIMER:

0 0q
RN

10/19/2020

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\sgt11s3118.dgn

DATE

i} - 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
<] 7 ] }DEO\ N 1 OF GUARDRAIL.
°] ] ] e e ] [T s=:={qe-= : R - : S
: 13. IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
| H LTEM (39 RAIL 4 H H 1TEM (3 RAIL 3 H H ITEM (3 RAIL 2 H H 1TEM @3 RAIL 1 H WITh TEXAS MUTCD. ’
s H N H e H H H s H IVEN H oo P 14, 12-’;% i{SSBEIv;Lt%WSEIBO.WN WITH 12°-6" MBGF PANELS, 25'-0" MBGF PANELS
~FINISHED L L s s iy CABLES s —FINISHED ! LUITEM I
GRADE . . - - - - GRADE | CABLE 15. A MINIMUM OF 12°-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
. . o o s s o | ASSEMBLY \ OF THE MAX-TENSION SYSTEM.
: ITEM I
GROUNDSTRUT ||
v . . v v v v . . ||
POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 I ITEM#| PART NUMBER DESCRIPTION aty
| ITEM I 1 |BSI-1610060-00 | SOIL ANCHOR - GALVANIZED 1
I (8) X-LITE LINE POST - ITEM @ 1 &,gBiAg I 2 BS1-1610061-00 | GROUND STRUT - GALVANIZED 1
u 3 |BS1-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO BLOCKOUT
GTA?.SVAPNAINZEELD GRASLSVAPNLIAZTEED —_ = AT (POST 1) SOIL 4 |BS1-1610063-00 | W6x3 [-BEAM POST 6FT.-GALVANIZED 1
EME) s e @) ANCHOR POST 5 |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER 1
1TEM(D) 6 |BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7 |BS1-1610066-00 | TOOTH - GEOMET 1
T e P ING CABLE 8  |BSI1-1610067-00 | RSS PLATE - REAR SIDE SLIDER 1
TOWARDS THE MAX-HEAD FRlHCETAI[?NU'fILTATE =1 NOTE: 9 |B061058 CABLE FRICTION PLATE - HEAD UNIT !
N ] 1TEN(3) INSTALL %" RECESSED HEX 10 |BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION 2
TSS PANEL AND RSS PLATE —_— NUTS ON TRAFFIC SIDE. 11 |BS1-1012078-00 | X-LITE LINE POST-GALVANIZED 8
DETAIL (D) ITEM (24) (TeM G 12 |B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
— 1TEM 2)) 8X 13 |BSI-4004386 12'-6" W-BEAM GUARD FENCE PANELS 12GA. P)
14 |BSI1-1102027-00 | X-L1TE SQUARE WASHER 1
- 15 |BSI-2001886 %" X 7" THREAD BOLT HH (GR.5)GEOMET 1
16 |BS1-2001885 ¥" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET | 4
D 1TEM ) 17 |4001115 %" X 1 '4" GUARD FENCE BOLTS (GR.2)MGAL | 48
~F INISHED o - o P
CRADE 5 <Xews 18 |2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
EACH SIDE 19 |2001636 %" WASHER F436 STRUCTURAL MGAL 2
. 20 |4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL | 59
ﬁgEE':fHE MASH APPROVED 21 |BS1-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET 1
X-TENSION CABLE ASSEMBLY. UPPER CABLE 22 |BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
L o (BACK SIDE) ANCHOR POST é;i'é‘g? 23 |BSI1-2001887 1/a" X Ya" SCREW SD HH 41055 7
\ B:D DEPTH SHIPPED FLAT 24 4002051 GUARDRAIL WASHER RECT AASHTO FWRO3 1
( ‘ ITEM (1) X 1TEM @) ”E‘:V‘X % —| 25 |[SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
B B:U LINE POSTS .
1meM(D) 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD % ¥ < |26 |4002337 8" W-BEAM TIMBER-BLOCKOUT, PDBO1B 8
= ANCHOR (NOTE: ITEM(4)POST 1 (NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAIL1T) 27 |BS1-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA. | 2
LOWER CABLE TO BE INSTALLED AT SAME DEPTH
(TRAFFIC SIDE) - NOTE: DELINEATION MARKER IN DETAIL (A) 28 MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
DETAIL (B) AS LINE POSTS.) ACCORDANCE WITH TEXAS MUTCD. _—
SOIL ANCHOR, POST 1 N
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR = Design
OR CONTRACTOR. . Division
l Texas Department of Transportation Standard
% % ALTERNATIVE ITEMS NOT SHOWN.
. S0' APPROACH GRADING ITEM(26) 8" WOOD-BLOCKOUTS
‘-o" 0’ H ITEM(27) 25'GUARD FENCE PANELS
wenox 510, || MAX-TENSION END TERMINAL
STANDARD -
MBCE \ MASH - TL-3
L i i i m oo TRAFFIC FLOW
1 I -
FD0E OF PAvEMENT oo xR O | SCT(115)31-18
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET ;
SEE PRODUCT ASSEMBLY MANUAL s
FOR ADDITIONAL GUIDANCE. : sgt11s3118.dgn DN: TxDOT CK: KM ‘DwrWDOT ‘CK:CL
NOTE: © TxDOT: FEBRUARY 2018 CONT [SECT JOB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 031307 020 FM 51
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT APPROACH GRADING AT GUARDRAIL END TREATMENTS MAX-TENSION END TERMINAL, IT IS NOT INTENDED TO
USED FOR ALL TANGENT TYPE END TREATMENTS. REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. DIsT COUNTY SHEET NO.
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GENERAL NOTES

1. 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 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER’'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
ﬁ ﬁ ﬁ ﬁ FTW ﬁ ﬁ 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADHAY MOW
L [ [ [ [ [ [ [ T = Filia :
— — = - ol 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
] © © ™ "GALVANIZING™. FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECOII\'IVEEACCTT[OHI\EAD 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
RAIL SECTION RAIL SECTION PLAN VIEW RS SN END SECLION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
NoTES: MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
i ITEM (W) COMPOSITE BLOCKOUTS INSTALLED BECIN LENGTH OF NEED 8. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
AT LINE POST(8) THRU LINE POST(3) TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
2. 1TEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.

H,m(8),n(8),0(8) 10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.

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

"TEXAS ENGINEERING PRACTICE ACT".
TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE
FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\sgt12s3118.dgn

DISCLAIMER:

10/19/2020

DATE

- 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
‘ POST 8 © POST 7 POST 6 © POST 5 POST 4 ) POST 3 MARKER INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
5 S T T = 5 T i~ = = 13. THE SYSTEM IS SHOWN WITH TWO 12'-6" MBGF PANELS, ONE 25'-0" MBGF PANEL IS ALSO
o == I I E=5 " Iy E— Tl SR ): ALLOWED IN THEIR PLACE.
\ [ Il Il [ 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.
\ N
| I | | | | | |
— FINISHED — FINISHED ITEM
X N oroe” L ¥ X D | i © ITEM | aTy MAIN SYSTEM COMPONENTS NUEEM
! 30-qn || ! ! ! | ! | } ' } SEE POST 1 A 1 | MSKT IMPACT HEAD MS3000
! Il ‘ } ‘ } ‘ } | } | } ¥ L‘ ‘ CONNECTION B 1 W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
d U © i © i ) i L i © i L }‘ o DETAIL c 1 | POST 1 - TOP (6" X 6" X Yg" TUBE) MTPHP 1 A
(POST 3-8) || I POST D 1 | POST 1 - BOTTOM (6’ WeX15) MTPHP 1B
- SOIL PLATE ON
| I E 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH | OWNSTREA
ELEVATION VIEW i ® | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6’ W6X9)  |HP28B
il I @ G 1 BEARING PLATE E750
| LI H 1 CABLE ANCHOR BOX 5760
POST 2 POST 1 J 1 BCT CABLE ANCHOR ASSEMBLY E770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K_| 1 | GROUND STRUT MS785
L 6 | W6x9 OR W6x8.5 STEEL POST P621
SEE NOTES: ¥ —| M 6 | COMPOSITE BLOCKOUTS CBSP-14
® N 1 | W-BEAM MGS RAIL SECTION (9'-4 '™ 612025
0 2 | W-BEAM MGS RAIL SECTION (12'-6") G1203A
— P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
ALTERNAT T T SH .
Vo' X 1 Va* A325 BOLT L iTzM(l]’\)/EB'[' ;'gzo'fgw;gﬁ': * % Q@ | 1 | W-BEAM MGS RAIL SECTION (25 -0") 61209
WITH CAPTIVE WASHER d * SMALL HARDWARE
% % ITEM(Q) 25'GUARD FENCE PANEL —
a 2 % " x 1" HEX BOLT (GRD 5) B5160104A
°n b 4 %6 " WASHER W0516
® Y/, STRUCTURAL NUT 3 © | 2 | %" HEX NUT NO516
WITH STRUCTURAL WASHER d [ 25 | %" Dia. x 1 V4" SPLICE BOLT (POST 2) B580122
e 2 %" Dia. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" WASHER w050
g 33 5" Dia. H.G.R NUT NO50
“ s h 1 ¥ " Dio. x B '," HEX BOLT (GRD A449) B340854A
, | . -
1 ¥ " Dia. HEX NUT NO30
/2" STRUCTURAL NUT —F INISHED ]
Va" X 14" A325 BOLT(m) wn/a S?RU%?’URAL WASHER GRADE K 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER POST 2 IMPACT HEAD POST | | 2 1 ANCHOR CABLE WASHER w100
Vo 1 /a" A325 BOLT WITH CAPTIVE WASHER
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL m | 8 | Ve x1Ya SB12A
SECTION B-B n 8 V2" STRUCTURAL NUTS NO12A
T .
ANCHOR BRACKET ° 8 | 1Y 0.D0. x %" I.D. STRUCTURAL WASHERS | WO12A
ANCHOR BRALKET P 1 | BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.G.R. BOLT B581002
r 1 OBJECT MARKER 18" X 18" E3151
® .
%’ Design
5'-0" 50’ APPROACH GRADING i Division
APPROX 5° 10", ‘ J— ‘ l Texas Department of Transportation Standard
STANDARD .
MBGF ‘
|
L i q 3 L m;_o" SINGLE GUARDRAIL TERMINAL
= o —
T L2'-0" MAX. APPROACH GRADING | MSKT-MASH-TL-3
EDGE OF PAVEMENT RAIL OFFSET (1Vi 10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (25:1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( »] ZS) 31 _ ] 8
FILE: sgt12s3118.dgn DN: TxDOT | CK:KM ‘ ow: VP ‘CK:CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT |SECT JoB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 0313/ 07| 020 FM 51
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE oISt COUNTY SHEET NO.
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. -
FTW PARKER 47




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

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

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

DISCLAIMER:

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\sg+153120. dgn

10/19/2020

DATE:
FILE:

50 -0" GENERAL NOTES
% NOTE: GUARDRAIL PANELS 2 & 3 (ITEM C) MAY BE SUBSTITUTED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF
END_OF "on THE SYSTEM, CONTACT: SP1G INDUSTRY, INC. AT 1(267) 644-9510.
LENGTH OF NEED WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) THE SYSTEM, CONTACT: SEIG INDUSTRY, INC. AT
PANEL 1 25'-0" PANEL 4
2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER’S;
poa iy PANEL 2 PANEL. 2 MODIF IED T SGET END TERMINAL, ~PRODUCT DESCRIPTION ASSEMBLY MANUAL.
112°-6"; 112°-6" | -
. i o - ‘ Ve o ‘ e e 3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
=31/ 301/, 6'-3 6'-3 6'-3 6'-3 6°-3 6'-3 TO THE FACE PLATE OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS.
‘ ‘ POST 2 POST 1 THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
OF +/- ONE INCH.

FIELDSIDE FACE i i
% % /—.GR PANEL % % /—©GR PANEL % /—©GR PANEL % FOST 3 % & &
11 - 31 L : iE 11 i m——

5. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
[ bl : - MOW STRIP STANDARD.
\® PLAN VIEW BEGIN POST 3 GY \®
¥ % NOTE: = LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
gOng?%I_T%EBL%%#SU‘[?TE'&TE!;A \EV())O'SAEL(E);EKOUTS ®GR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
u u . NOTE: CONFIRM ALL POST OFFSET’S AS SHOWN ] ’
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 7. POSTS SHALL NOT BE SET IN CONCRETE.
NOTE:  TRAFFIC-SIDE VIEW DO NOT BOLT| 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
BEGIN STANDARD 31 MBGF 58§¥ gFTSET DISEANCE. Mggjglsg THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
TRAFFIC FLOW - &+ |GRABBER ( Y 9. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: POST 3 TO POST T = 6" |iarowARe| ~ [TO WOOD POST ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
(2?1; ?P;Ifﬁ/ﬁAiﬁyégiTs LAP CUARDRAIL SPLICES [N GRABBER TEETH LOCKED ONTO FRONT 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
YIELDING POST HARDWARE 8 %1/ DIRECTION IC FLOW OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
(1) 5%"x 10" GR BOLT WITH %" GR HEX NUTS NO B8OLTS TN MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
5/ u
NS g8 e €. lees e oies
‘ b, b, f - ] HEAD BTN DE TR 1L TO HELP oPE-SF T e P TWPACT HEAD EROM SHOULDER OF THE ROAD.
= r— e — i — o -7- e 1 ®re1o ITEM[QTY MAIN SYSTEM COMPONENTS ITEM #
= — o = = = = e 4] ~cHIP
= — = s = s = : A | 1 | SGET IMPACT HEAD SIHIA
[I YIELDING(:%\%W PocT [I RATL [I [I [I [I B | 1 | MODIFIED GUARDRAIL PANEL 12'-6"  12GA | 126SPZGP
. . B2 | 1 | MODIFIED GUARDRAIL PANEL 9° -4 4" 12GA GP94
POST |, HEIGHT ,§>>4i::)3 X 3" GR5 LAG SCREWS 2
0s S ELS . HE LGHT ) ) ‘ | : & C | 2 | STANDARD GUARDRAIL PANEL 12° -6" 12GA GP126
i Tf }; R i \¥FINISHED i i a % D | 1 | STANDARD GUARDRAIL PANEL 25'-0"  12GA | GP25
Yo" — E | 7 | MODIFIED YIELDING I-BEAM POST W6x8.5 YP6MOD
| | “ | | | | | |
|| wvietome |1 A0r X I ¥ GRADE™ 1 | G e BEARIN ALTERNATIVELETEMS F | © | COMPOSITE BLOCKOUT 6" X 8" X 14" cBO8
(1 HOLES ATAT™ o eoTh i | 1 | | STRUT | n NOTE: %x%-| G | 6 | WOOD BLOCKOUT 6" X 8" X 14 WBO8
|| | 1(TYP 8-2) ! | Hl | | HARDWARE || | SEE PLAN VIEW H 1 | STRUT 3" X 3" X 80" x 4" A36 ANGLE STR80O
K I | I I I K \} I 1 1 | FOUNDATION TUBE 6" X 8" X 72" x " FNDT6
el Yl ol | Ll | ! Il J 1 | WOOD BREAKAWAY POST 5 5" x 7 /2" x 50" WBRK50
POST PO%T 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 }} K 1 WOOD STRIKE BLOCK WSBLK14
. TRUT POST L I | STRIKE PLATE '/4" A36 BENT PLATE SPLT8
NOTE: ELEVATION VIEW S \
ITEM () (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL Il M_| 1 | REINFORCEMENT PLATE 12 GA. GRSS [ REPLTIT
POST WITH FOUR '/," YIELDING HOLES, TWO HOLES PER FLANGE. L N | 1 | GUARDRAIL GRABBER 2 ;" X 2 5" X 16 ', GGR17
POST 1 O | 1 | BEARING PLATE 8" X 8 %" X %" A36 BPLTS
TRAFFIC SIDE VIEW P | 1 |PIPE SLEEVE 4 4" X 2 %" 0.D. (2 Y/g" 1.D.) | PSLVA4
Q 1 | BCT CABLE %" X 81" LENGTH CBLB1
PV . AM POST WOOD STRIKE BLOCK(K) ‘D&Eg%"BéEZK%WAJ<;gZ} SMALL HARDWARE
codzogifz gi&ékouT ”ﬁﬁf';éltg¥héAH0LEs o | 1 |%" X 12" GUARDRAIL BOLT 307A HDG 12CRBLT
17" STRIKE PLATE (L) GUARDRAIL NO BOLTS IN MODIF IED (B) RE INFORCEMENT 5 7 1% " X 10" GUARDRAIL BOLT 307A HDG
TEM I TEM — GRABBER REAR TWO HOLES| | RAIL 1 PLATE 8 u L BOL 10GRBLT
o REFLECTIVE SHEETING SeET — C [33 [%" X 1 /4" GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY - d 3 [%" FLAT WASHER F436 A325 HDG 58FW436
" IMPACT HEAD = GUARDRAIL 5
/@ 24 SEE (GENERAL NOTE 3) - GRABBER e | 1 [%" LOCK WASHER HDG 58LW
" " 5% " ARDRAIL HEX NUT H
Y & o PEARING @ e etaT SeLTA3a DG o
i 3 BEARING O~77] {STRUT i . | h | 6 |/ X 1 /4" PLATE BOLT A325 HDG 125BLT
RAIL o 1 H 2n 1 P T o U i 16 |Y/o" FLAT WASHER F436 A325 HDG 12FWF 436
HEIGHT I(S;Né%HO . | b Zdl e f MAX TMUM | STRUT<:>J N (6n) 2" X 1 /4" BOLTS 7 | 8 |//," LOCK WASHER HDG 12LW
72" j/ﬁNE L L ‘L*“(I) # " 10: GR BOLT TUBE HEIGHT Fﬂ 3" X 3" X 80" }} (121) Yo" FLAT WASHER K 8 |/," HEX NUT A563 HDG 12HN563
LE8%¥H : \_ i :(2) 92" FLAT WASHER ABOVE GROUND | } Va' THICKNESS |\ t0 bine (6]) /2" LOCK WASHER [ 4 |%" X 3" HEX LAG SCREW GR5 HDG 38LS
b FINISHED () %" LOCK WASHER oo Il POST (6k) %" HEX NUT m | 4 |3%" FLAT WASHER F436 A325 HDG 38FW844
20" } } GRADE () %GR NUT nec 1 o | @ n | 2 [1" FLAT WASHER F436 A325 HDG 1FWF436
Jﬁgﬁh I P LENGTH | \éﬁﬁ?B LI NOTE: TWO FLAT WASHERS © | 2 |1" HEX NUT A563DH HDG 1HNS63
L P L DEPTH POST 2 PER BOLT, ONE EACH P 1 [18" TO 24" LONG ZIP TIE RATED 175-200LB ZPT18
D Lo FOUNDATION TUBE } | STRUT POST SIDE OF PANEL. G | 1 |1 ;" X 4" SCH-40 PVC PIPE PSPCRA4
L P 6" x 8" x 72" @f‘ [ r 1 | RFID CHIP RATED MIL-STD-810F RFID810F
bt %6 THICKNESS | s 1 | IMPACT HEAD REFLECTIVE SHEETING RS3OM
L K L SIDE VIEW
SIDE VIEW POST 1 POST 1 REINFORCEMENT PLATE %e 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
STANDARD SGET MAXIMUM (OFFSET), HORIZONTAL FLARE |
<—Tvﬁff OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
- T S —— - - -
| SGET TL-3 MASH
T — i
~ [ 2% SGT (15) 31-20
EDGE OF PAVEMENT -0"  MAX. “AVPPI%?_‘A%T? (l;:Flz_AA[?I'IT'\IlZ(I;?) FILE: sgt153120. dgn DN:TxDOT  [CkikM  [DuwsVP [ck:vp
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET O NOARD 1S & BASIC REPRESENTATION OF ©7x00T: APRIL 2020 cont Tsect]— won Aoy
REVISIONS F 1
THE SGET TERMINAL SYSTEM AND IS NOT INTENDED %?;f or ifﬁY ?%ETNO
APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER’S ASSEMBLY MANUAL. o PARKER a8




“TEXAS ENGINEERING PRACTICE ACT". NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

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

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

Toenail with one 6"
16d Galv. nail to Ak\*# ~
prevent block rotation - 12" GENERAL NOTES
T - 2v aVar 4V 2v
- 3 | 1. The type of (CRT) post (round wood post, or rectangular wood post) wil
<:::::::> el a I 1 ~ %" Button Head be shown elsewhe(e in the plans. The.exocf position of.MBGF shal |l be
IR ‘ > R = Post Bolt with Nut and shown elsewhere in the plans or as directed by the Engineer
iﬁ s el o t i t 1 ¥"0.D. Washer. . .
_;3‘,- S o 4“ | g (See General Note 3) 2. Steel posts are not permitted at CRT post positions.
Q
e g \\\__ ¢m | ! 3. Rail element shall meet the requirements of [tem 540, "Metal Beam Guard
o 7" Dia x 6'- 3"Lg. CRT M b Direction of Fence" except as modified on the plans. The Contractor may furnish rail
\\\__ c Post w/2 !Y," Dia. &M w£ ! elements of 12 !, or 25 foot nominal lengths.
6"x 8"x 6'Lg. CRT 3 Holes. [T Adjacent Traffic o
Post w/3 '," Dia. o A Finished 1 | ot ! 4, Button head "post" Qolfs (ASTM A307) shall be of sufficient length to extend
Holes. = | \\QRS\Z/__G — through the full thickness of the nut (ASTM A563) and Type A (1 ¥" 0.D.)washer
el I | rade and not more than 1" beyond it. Button head "splice" bolts (ASTM A307) are
I | | 8 ~ %" Button Head %" x 1 'Ya" (or 2" long at triple rail splices) with a %" double recessed
Finished © I | WOOD BLOCK TO Splice Bolts and Nuts nut (ASTM A563).
IW Grade TR —_— (See General Note 3)
. - R ROUND WOOD (CRT) POST 5. Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
Note: . | Showing the required Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.
RO LS 2" Dio. holes. RAIL SPLICE DETAIL
either (CRT) post type, T 6. Crown shall be widened to accommodate the Metal Beam Guard Fence.
shall be oriented parallel
to tangent of curve (See e
CRT Post Detail) MBGF gr.MBGF _‘\\\*\ 7. IEgnl?chga.opprooch to the guard fence, shall have a slope rate of not more
WOOD BLOCK TO RECTANGULAR Transition
8. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
WOOD (CRT) POST mej shal | 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
3Y," Dia. holes. bolt is located approximately 21 inches above the gutter pan or roadway surface.
End MBGF or = 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 Transi+tion 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.
g between Bol+t See Rail . hole, 12" into fhe rock or to the standard embedment depth, Whichever is less.
Head and | Splice Detail Any excess posf Iengfhz offef meeting fbese gepfhs, moy.be field cut to ensure
%" Button Head Rail Element - N proper guardrail mounting height. Backfill with a cohesionless material.
Post Bolt with Y 4
Nut & 1 ¥ "0.D. = 1 (See General Note 10) 10.  Guardrail posts shall not be set in concrete, of any depth.
Washer (See General 1 _ ™~ b A N . 3 . 3 A 3 A
Note 3). %" Dia. F=F = g 11. Special rail fabrication will be required at installations having a curvature of
hole in post & block. . g less than 150 ft. radius. The required radius shall be shown on the plans.
Q o + CRT Post Fe- 3 12. The terminal anchor section (TAS) post shall be set in Class A concrete
Varies 3 osfs spaced o (unless otherwise shown in the plans) in accordance with Item 421, "Hydraoulic
rjgrjar—?———’ o z (See CRT Post Detail) Cement Concrete." Concrete shall be subsidiary to the bid item requiring
yp — = construction of the terminal anchor section (TAS). Terminal anchor post to
5] I Stondard MBGF Posts be galvanized in accordance with Item 445, "Galvanizing."
o= o
| [ § « , N See Rail 13. Unless otherwise shown in the plans, a composite material post and/or
2'»" Dia. holes | | = , 21////___ Splice Detail block that meets the requirements of DMS-7210, "Composite Material Posts
(required w/7" Dia. [T o . . and Blocks for Mefgl Beam Guard Fence" may be substituted for posts
round post) are to be L R 5 I z 3 and/or blocks of similar dimensions. The Construction Division, TxDOT
oriented parallel | | ° 2 \\ 7 maintains a Material Producer List (MPL) for producers of materials
to tangent of curve | | o - - confocming to DMS-7210. Only producers on the MPL can furnish composite
| | ) . material posts and/or blocks.
" Begin Payment
| | ' for MBGF
Lo » End MBGF (SR)
1

_ \ﬂ/; Roadway W
or
(CRT) POST DETAIL Dr i veway
CONTROLLED RELEASE TERMINAL POST PLAN VIEW

SHOWING TYPICAL RADIUS

Two or more wood CRT post(s) are required at any radius

10/19/2020

FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\mbgfsri9. dgn

DATE

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 standard
Driveway (TAS) (EA.) Standard MBGF (FT.) (TAS) Terminal Anchor Section can not be installed. ONLY FOR USE IN MAINTENANCE REPAIRS OR
| 6 - 0"+ | 6" - 3" | 6 - 3" A N o HIGHLY CONSTRAINED SITE CONDITIONS.
rL rL E'I’géghed w2 Va0 :
WK Tl _“\\\ 1Y 1Y, e é§§§3"® ges@h
=t . = ivision
| 6 y © I Texas Department of Transportation Standard
2“ 2 y‘ " | I/S "
I d// | ~ — —-
| | T T
I, Finished |, . - RN S
A, Grade AL ~
3 ©
(51~ 0" (W8 x 18) Anchor Post) -~ ik METAL BEAM GUARD FENCE
set 18" into concrete footing. lots Vg"x 1" —
(SHORT RADIUS)
ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM Plate Washer
. . n " " 3w
GENERAL NOTES (Galvanized after fabrication) 2" x 6 }/4 X AG MBGF ( SR ) _ 1 9
1. The "Driveway" Terminal Anchor Section is ONLY to be used
within driveway locations, where the ROW is |imited and W8 x 18 %" x 2" Anchor Bolts
a standard 25 ft. (TAS) Terminal Anchor Section, is too long. (3'- 0") with 1 ¥" 0.D.washer FILE: mbgfsri9.dgn oN: TXDOT \chM \DwBD \c“vp
2. Terminal anchor post shall be set in Class A concrete. ANCHOR POST ond hex nut RAIL ADAPTER ©Tx00T NOVEMBER 2019 il e ey
. . . . _— Rail - 10 gauge REVISIONS 0313/ 07 020 FM 51
3. éééofzzzéess?h’l} ?iel?’\o‘llxgn ! %gg | 32;?; . :gb: ication in (Galvanized after fabrication) DIST COUNTY SHEET NO.
i B izing.
FTW PARKER 49
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DATE:
FILE:
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3:19:18 PM

FM51_DRN_HH _01.d

10/19/2020

DATE:
FILE:

RATIONAL METHOD CALCULATIONS
DRAINAGE | AREA BASIN BASIN BASIN RURAL RUNOFF WEIGHTED| TIME OF INTENSITY RUNOFF
AREA UPSTREAM | DOWNSTREAM | BASIN | AVERAGE | COEFFICIENT CALCULATIONS | RUNOFF | CONC
D M) | ELEVATION | ELEVATION |LENGTH| SLOPE COEFF (Te) [ (1-2 YRY] (1-5 YR) [ (I-10 YR)| (I-25 YR)| (I-50 YR)| (I-100 YR)| (Q-2 YR) | (Q-5 YR) | (Q-10 YR)| (Q-25 YR)| (Q-50 YR)| (Q-100 YR
(FT) (FT) (FT) %) cr i Cv Cs (Cwt) (MIN) | (IN/HR) | (IN/HR) | C(IN/HR) | (IN/HR) | (IN/HR) | (IN/HR) (CFS) (CFS) (CFS) (CFS) (CFS) (CFS)
DA 1 0.16 | 1173.00 1167. 90 83 6.1% | 0.14 | 0.10 | 0.06 | 0.10 | 0.40 10 2.46 5.58 6.52 7.81 8. 81 9.82 0. 29 0.36 0.42 0.50 0.56 0.63
DA 2 25.55 | 1231.00 1148.35 | 1,183 7.0%4 | 0.16 | 0.10 | 0.04 | 0.10 | 0.40 12 2.13 5.17 6.04 7.23 8.15 9.08 42.22 52.85 61.74 73.90 83. 31 92. 81
DA 3 30.18 | 1221.00 1082.99 |5, 175 2.7% | 0.14 | 0.10 | 0.06 | 0.10 | 0.40 26 2.79 3.49 7,08 7.88 5.49 6. 11 33.68 42.13 49. 25 58.91 66. 28 73.76
DA 4 2.34 | 1075.00 1053. 95 711 3.04 | 0.14 | 0.10 | 0.06 | 0.10 | 0.40 13 3.97 .98 5.81 .96 7.84 8. 74 3.72 1.66 5.44 6.51 7.34 8.18
DA 5 0.98 | 1061.00 1040. 10 360 5.8% | 0.14 | 0.10 | 0.06 | 0.10 | 0.40 10 1. 46 5.58 6.52 7.81 8. 81 9.82 1.75 2.19 2.56 3.06 3.45 3.85
DA 6 18.65 | 1010.00 967. 64 2,234 1.9% | 0.10 | 0.10 | 0.06 | 0.10 | 0.36 22 3.08 3.87 2.5 5. 40 6. 08 6. 76 20.68 25.98 30. 28 36. 26 40.82 45. 39
DA 10A | 4.02 938. 00 929. 50 649 1.3% | 0.10 ] 0.10 | 0.10 | 0.11 | o0.41 18 3.40 4. 27 4.99 5.97 6. 13 7.49 5.60 7.04 8.22 9. 84 11.09 12.35
DA 9 3.10 922. 00 910. 00 343 3.5% | 0.12 | 0.10 | 0.06 | 0.10 | 0.38 15 3.67 7.61 5.38 6. 44 7.26 8.08 4,32 5.43 6.34 7.59 8.55 9.52
DA 11 28.98 | 938.00 881. 30 1,410 4.0% | 0.14 | 0.10 | 0.08 | 0.10 | 0.4z 10 4. 46 5.58 6.52 7.81 8. 81 9.82 54.29 67.92 79.36 95.06 107. 23 119.53
DA 15 6.49 862. 70 838. 20 563 4.4% | 0.14 | 0.10 | 0.06 | 0.12 | 0.42 13 3.97 4.98 5.81 .96 7.84 8. 74 10. 82 13.57 15.84 18.97 21.37 23.82
DA 16 | 11.25| 853.80 825. 40 1,389 2.0% | 0.14 | 0.10 | 0.04 | 0.12 | 0.40 17 3.49 4.38 5.12 6.12 6.90 7.68 15. 71 19. 71 23.04 27.54 31.05 34.56
DA 17 | 78.67 | 900.00 805. 90 3,743 | 2.5% | 0.14 | 0.10 | 0.06 | 0.08 | 0.38 32 2.45 3.07 3.58 4.29 1,82 5.36 73. 24 91.78 107.02 | 128.25 | 144.09 160. 24
DA 20A | 3.37 891. 00 827. 60 2,207 2.9% | 0.12 | 0.10 | 0.04 | 0.10 | 0.36 18 3.40 4.27 4.99 5.97 6.13 7.49 4.12 5.18 6.05 7.24 8.16 9.09
DA 21 21.74 | 891.00 810. 50 2,429 3.3% | 0.12 | 0.10 | 0.04 | 0.10 | 0.36 26 2.79 3.49 1.08 2.88 5. 49 6. 11 21.84 27. 31 31.93 38.19 42.97 47.82
DA 24 9.51 893. 50 878. 70 781 1.9% | 0.10 | 0.10 | 0.06 | 0.12 | 0.38 40 2.18 2.74 3.19 3.82 2.30 2.79 7.88 9.90 11.53 13. 80 15.54 17. 31
DA 27 | 43.85 | 922.00 868. 30 2,422 | 2.2% | 0.14 | 0.10 | 0.06 | 0.08 | 0.38 28 2.65 3.32 3.88 4.64 5.22 5. 81 24.16 55.32 64. 65 77.32 86.98 96. 81
DA 28 | 53.99 | 923.00 879. 90 2,412 1.8% | 0.10 | 0.10 | 0.06 | 0.08 | 0.34 27 2.72 3.41 3.98 1.76 5.35 5.96 49.93 62. 60 73.06 87.38 98. 21 109. 41
NRCS UNIT HYDROGRPAH METHOD CALCULATIONS
TIME OF 2 YEAR 5 YEAR 10 YEAR 25 YEAR 50 YEAR 100 YEAR
DRAINAGE AREA AREA WEIGHTED
CONCENTRAT ION
AREA D CURVE NUMBER RCOGR | DIsCHARGE |  ZANER || DiscHARGE | o ZAHR | DIscHARGE | p e | | DISCHARGE | o ZHR | DISCHARGE | g\t | | DISCHARGE
AC SQ MILES MIN N CFS IN CFS IN CFS N CFS N CFs IN CFS
DA 20 234. 69 0.367 30 59.9 3.82 213.1 2.89 351.3 5.79 176. 4 7.07 656.8 8. 06 801.2 9. 11 949, 4
DA 25 291.83 0. 456 42 70.3 3.82 219.2 2.89 359.5 5.79 485.9 7.07 670. 0 8. 06 815.6 9. 11 966. 4
DA 26 247.55 0. 387 15 74.2 3.82 226. 4 2.89 351.6 5.79 462. 1 7.07 620.2 8. 06 743.7 9. 11 870. 6 NoTES:
1. DRAINAGE ANALYSIS PERFORMED IN
CONFORMANCE WITH TXDOT HYDRAULIC DESIGN
CULVERT INPUT DATA (HY-8, v7.60)« MANUAL  (SEPTEMBER 2018).
DRAINAGE| INLET | INLET | OUTLET | OUTLET TAILWATER DATA 2. TIME OF CONCENTRATION CALCULATED USING THE
CULVERT ID STA ROADWAY DESCRIPTION AREA | STATION| ELEV | STATION| ELEV CH BOT WIDTH | SIDE SLOPE| CH SLOPE CH CH ELEV NRCS METHOD.
1D (FT) (FT) (FT) (FT) SHAPE (FT) (H: V) (FT/FT) "nn (FT) 3. DRAINAGE BASINS WITH AN AREA GREATER THAN
T-18" X 41 CMP (EXIST) 0.00 | 1167.85| 40.3 | 1167.73 200 ACRES WERE ANALYZED USING HEC-HMS (4.3).
CULVERT 1 19+80 | CROSS STREET 18" X 457 RCP (PROD) DA 1 000 Tireres | ad 1 [iter 43| TRAPZ 2 4.5 1 0. 0050 0.03 1167. 43
3-DES 4 X 56’ ARCH CMP (EXIST) 0.00 | 1148.38| 55.2 | 1148.12
CULVERT 2 29+56 FM 51 433" X 53 RCP (PROP) DA 2 000 Tras a5 2 s [i1as 10| TRAPZ 8 20 1 0.0075 0.03 1148.10
1-18" X 57’ CMP (EXIST) 0.00 | 1083.01| 56.5 | 1082.53
CULVERT 3 74497 FM 51 3547 X 48" RGP (PROP) DA 3 000 082851 2472 Tioss es| TRAPZ 8 10 1 0. 0200 0.03 1082. 65
1-18" X 76’ CMP (EXIST) 0.00 | 1053.98| 75.2 | 1051.36
CULVERT 4 104+07 FM 51 24" X 757 RGP (PROD) DA 4 000 TToss 82 71 a 1 Toss 75| TRAPZ 2 30 :1 0. 0300 0.03 1052. 75
1-18" X 41 CMP_(EXIST) 0.00 | 1040.08 | 40.4 | 1038.41
CULVERT 5 110+25 | CROSS STREET ST 45T RCF(PROS) DA 5 000 1059 241 aa5 1030 01| TRAPZ 2 6 0.0667 0.03 1039. 01
1-DES 5 X 57 ARCH CMP_(EXIST) 0.00 | 967.67 | 56.9 | 966.89
CULVERT 6 138+71 FM 51 > Si 55 RGP (PROP) DA 6 000 Teereo T 276 oo o6 TRAPZ 4 50 1 0.0100 0.03 967. 06
1-18" X 41 RCP (EXIST) 0.00 | 929.52 | 40.1 | 929.17
CULVERT 10A | 188+50 | CROSS STREET NSTAL<ET LT T (PROF) DA 10A [ o050 25 | 401 | 95517 TRAPZ 2 4 0.0833 0.03 929.17
1-18" X 41 CMP_(EXIST) 0.00 | 910.09 | 40.2 | 909.80
CULVERT 9 196+30 | CROSS STREET e X 65 AP (PRGS) DA 000 o025 T e85 1905 88 TRAPZ 2 40 0. 0050 0.03 909. 88
1-42" X 99' CMP_(EXIST)
*CULVERT 11 | 211+88 FM 51 X O AP (PRGS) DA 11
1-24" X 70’ CMP_(EXIST) 0.00 | 838.22 | 69.2 | 835.35 - oo —visTon prr——
CULVERT 15 | 296+57 FM 51 ST T RGP (PROP) DA 15 oo Tesrae T 707 | a3 2 TRAPZ 2 10 ¢ 1 0. 0250 0.03 836. 45 -
1-DES 4 X 64° ARCH CMP (EXIST) 0.00 | 825.36 | 63.9 | 824.54
CULVERT 16 | 310+30 FM 51 Y G5 RCP (PROD) DA 16 |00 1 g1 85 | ca 3 | soa o3| TRAPZ 2 10 21 0.0650 0.03 824.53 KImIEY))) Horn
2-DES 4 X 60’ ARCH CMP (EXIST) 0.00 | 805.97 | 59.1 | 805.38 - F-928
CULVERT 17 | 323471 FM 51 STy SRR (PROD) DA 17 000 T80 o5 T 272 | 80s 53 TRAPZ 5 10 ¢ 1 0.0100 0.03 805.83 —
2-18" X 40" RCP_(EXIST) 0.00 | 827.55 | 39.7 | 826.80 g
CULVERT 20A | 381+79 | CROSS STREET NSTALL SETLT/RT (PROPT DA 20A [0 0ot g5r ea T 307 | 826 80 TRAPZ 2 6 11 0. 0400 0.03 826. 80 IT . . _
3-DES 7 X 72° ARCH CMP (EXIST) 0.00 | 810.11 77.1 | 808.99 i B exas Department of Transportation
CULVERT 20 | 387+88 FM 51 ST o e Ve DA 20 000 80512 1327 | s0s 86 POND TAILWATER ELEV = 810.00 CHANNEL INVERT ELEV=808. 40 e
1-30" X 59° CMP (EXIST) 0.00 | 801.56 | 58.7 | 800.31
CULVERT 21 | 396+80 FM 51 NSTAL e T LT AT (PROP) DA 21 000 80126 1 =67 T 80031 POND TAILWATER ELEV = 797.00 CHANNEL INVERT ELEV=800, 31
CULVERT 24 | 435+93 FM 51 1-DES 5 X 63° ARCH CMP _(EXIST) DA 24 0.00 | 878.78 | 2.8 | 878.21 TRAPZ 4 20 :1 0.0100 0.03 878.35 HYDROLOGIC & HYDRAULIC
1-36" X 60’ RCP_(PROP) 0.00 | 878.65 | 59.8 | 878.35 CALCULATIONS
CULVERT 25 | 457+83 FM 51 SDES 8 X 71 ARCH CMP_(EXIST) DA 25 0.00 | 827.08 | 70.7 | 826.99 TRAPZ 12 310 0.0010 0.03 828.13
3- 5 X 4° X 63 MBC (PROP) 0.00 | 828.47 | 62.2 | 828.15 : : : :
3-DES 9 X 74' ARCH CMP_(EXIST) 0.00 | 831.24 | 73.3 | 830.71
CULVERT 26 | 468+76 FM 51 S e X 7T VeC (PROPS DA 26 000 83105 T 702 83079 TRAPZ 16 310 0. 0900 0.03 830. 79 T — SHEEIEHWI“ONE 2
1-DES 4 X 63 ARCH CMP (EXIST) 0.00 868. 27 63.0 867.55 . KHA  |—0IV:No: A A ’ : :
CULVERT 27 483+66 FM 51 2-30" X 63 RCP_(PROP) DA 27 0.00 867.81 62.8 867.50 TRAPZ 10 4 :1 0.0010 0.03 867.50 ';Rm' 6 (SEE TITLE SHEET) FM sslugzr
2-36" X 68' CMP (EXIST) 0.00 880. 02 67. 1 879. 46 STATE DISTRICT COUNTY No.
CULVERT 28 | 492+25 FM 51 ST 25 RGP OROPT DA 28 000 88086 T ea1 | 880 54 TRAPZ 10 10 1 0.0100 0.03 880. 54 o TEXAS W PARKER
%CULVERT 11 ANALYSIS PERFORMED IN GEOPAK DRAINAGE CHECK CONTROL SECTION i 52
KHA 0313 07 020




3:19:23 PM
gn

FM51_DRN_HH_02.d

10/19/2020

DATE:
FILE:

CULVERT HYDRAULIC DATA (HY-8, v7.60)*
10 YEAR (DESIGN) 100 YEAR (CHECK)

CULVERT 1D STA RDOWY DESCRIPTION DRAINAGE ALLOW TOTAL CULVERT ROADWAY | v eley | Tw LEy | QUILET W TOTAL CULVERT ROADWAY | v eley | Tw eLey | QUILET ™

AREA HW DISCHARGE | DISCHARGE | DISCHARGE FT) (FTy | | VELOCITY| VELOCITY| DISCHARGE | DISCHARGE | DISCHARGE FD (FTy | | VELOCITY| VELOCITY

D FT) (CFS) (CFS) (CFS) (FT/S) | (FT/9) (CFS) (CFS) (CFS) (FT/S) | (FT/9)
o 1| oo | cross s | TIEXS OB o | T | o | o | oo [MEBIESI NI 0n | 0w | oo | emmenel zer | ra
e | e | s | SUSIXEEGGEOTT | o | s | e | woe | ow [DSSNSBICNTES T o0 | e | se n@inmSl el L
s | e | o JSXSTOPTEET | oy | wew | me | e | ow [ermmsTem Tan T e | e | e |merlonien o
v | e | ST ORI | i | e | sw | s | ow [lmRlmETew [0S T o | aw | oo |mmlelstlec o
converr s | 110w | aross st | e AA OO 0y | omse | ase | e | o [SeSTSTTREIm o | | ae |oh mGIme e
s | e | s | TOSSXSUMGHGROUST |0 | s | e | wee | o SR RLETES IO o5 | ma | ae | ST sl Ei LD
CULVERT 10A | 188+50 | CROSS STREET I'N'S'Till_x S4EITI ETCfRT(EfFI,:;;) DA 10A 931.98 8.22 8.22 0.00 gg:gg ggg:gé 2:28 gg; 12.35 9.72 2.63 3;::33 ggg: Z: ;;g 56‘_2?
CULVERT 9 196+30 | CROSS STREET ']'_'18;,, XX 46'9', CF:Q:PP ((EPXRIOSPT)’ DA 9 913.03 6.34 6.34 0.00 3:::33 3:8:22 :gg ]23‘7' 9.52 9. 42 0.10 2:; ;g g:g: 38 Z gg g ?g
*CULVERT 11 | 211+88 FM 51 ']'_4422",, XX 9991', C;(':PP ((EPXRIOSPT)) DA 11 895. 55 79.36 79. 36 0.00 88266‘_ ;T :;2: :5(2) '92_‘6075 119.53 119.53 0.00 ggg: ;g g;?: g: :; gi
CULVERT 15 296+57 FM 51 'I'_2244",,XX 7701', CF:@PP ((EPXRIOSPT)) DA 15 844.54 15.84 15.84 0.00 ggg:g? 2;3:32 3?7] ;é; 23.82 23.82 0.00 2::;; 23?: ?2 g:g: ng
CULVERT 16 310430 FM 51 "DE?_;“),(, g";sA,Rggpa("gRéiflsn DA 16 831.09 23.04 23.04 0.00 :g;:;g 22::33 g:g? '533 34.56 27.78 6.78 2@2‘_32] ggg: ?3 g_;g éz;
coveRt 17 | 3231 | s ZDES 4 X0 ARG WP (OXIST_| o, 17 | 046 | to7.00 | 1002 | o.00 | SI0-T6 [ BO8TS [ 852 | 42U [ o5 g | g7 | £11-09 [ 8OL0D [ 866 | 4.7
CULVERT 20A | 381+79 | CROSS STREET Ii's'TiLLX S"EOT' fffRT(Ef;sg;) DA 20A 829.65 6.05 6. 05 0.00 222::; 22; :; Z: :2 gg: 9.09 9.09 0.00 :g:: ;g gg;g: ; 32 2:3:
coveRT 20 | setess | sy SDES TX T2 MRCH OV XIS | 00 | gio gy | atedo | atedo | 0.0 | BILTe | BI0.00 [ NLBT 0.0 T o[ 1o Do | g0 | 18671 81000 | 12.68 | 0.00
v 1 | w0 | o) T W U | e | wme | wor | v | oo |Se SRR 0 | s | s Wl BLm e o
COLvERT 24 | 435003 | w sy IDES S XE3 MRCH WP XIS | 04 50 | ggars | 1153 | 1155 | o0 | S00:04 [ E/B.ES [ 4Tz [ 2.08 | o 5| oo [ 860.43 [EMm.7a ] 546 | 2.25
CULVERT 25 | 457+83 FM 51 3'[3)555?; 47,';’2F;€HME“SP(F(,E?);?T) DA 25 835.98 485. 90 485.90 0.00 22:?3 :gi;g :: 122 i::g 966. 40 471,01 495, 39 232: Z; gig;g ? gg ::gg
CULVERT 26 | 468+76 FM 51 3'3DE_55? i Z,"IXA;QIC,HMCB%P (;'ZREIPS)T) DA 26 840. 65 462.10 462.10 0.00 2;;:82 23; ;(3) ';_‘9474 :g gz 870. 60 870. 60 0.00 2‘3';: ?g ggg ;; 'Iig‘: :;§2
CULVERT 27 | 483+66 FM 51 "DE;;o’i 33;3;R22PC“(";RC(;TIST’ DA 27 873.03 64.65 64.65 0.00 g;?;g 223::? ggg ::zg 96. 81 89. 79 7.02 g;;g? ggg::; ;22 ;”
CULVERT 28 | 492+25 FM 51 22'_3366",, XX 6685', CF:"CPP ((EPXRIOSPT)) DA 28 887. 20 73.06 73.06 0.00 88:3_‘;‘: gg?:gg ;gg g;: 109. 41 109. 41 0.00 ggg: ‘;g :g?: ?g g:g; :: :i

*CULVERT 11 ANALYSIS PERFORMED IN GEOPAK DRAINAGE
NO. DATE REVISION APPROVED

Kimley»Horn

©2020 ‘

I Texas Department of Transportation

NOTES: FM 51
1. DRAINAGE ANALYSIS PERFORMED IN
MANOSL (SEBTEMBER 3078) " DRAULTC DESIGN HYDROLOGIC & HYDRAULIC
CALCULATIONS

2. TIME OF CONCENTRATION CALCULATED USING THE
NRCS METHOD.

3. DRAINAGE BASINS WITH AN AREA GREATER THAN
200 ACRES WERE ANALYZED USING HEC-HMS (4.3). SHEET 2 OF 2

oesion | B9 R FEDERAL AID PROJECT NO. HIGHWAY NO.
KHA P

o 6 (SEE_TITLE SHEED M 51
KHA STATE DISTRICT COUNTY SHRET
CHECK TEXAS FTwW PARKER

KHA CONTROL SECTION JoB 53
CHECK

KHA 0313 o7 020
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ITEM DESCRIPTION UNIT QTy
400 6006 CUT & RESTORING PAV Sy 1
464 6017 RC PIPE (CL IV) (18 IN) LF 45 ‘ ‘ ‘ ‘ ‘ ‘ ! ! ! ! ! ! ! ‘ ‘
,,,,,, 467 6363 SET (TY ID) (18 IN) (RCP) (6: 1) (P) EA 2
496 6007 REMOV STR (PIPE) LF 41 ] } } ¢ } ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 : : MOUNTAIN VIEW DRIVE

CLEAR: ZONE CLEAR ZONE

3:04:34 PM
gn

FM51_DRN_CL_01.d

10/19/2020

1180 1180
1175 ‘ : : : ‘ ; : : : : : : 1175
R S S L SR S . SET. (,T,Y”I,I,) SET (TYII) (18 IN) ; ‘ ‘ ‘ ‘
' k k ' ' ' RCP) (6: ) RCP) ™ (621 Py T Y 10 20
HORIZ SCALE: 1" = 20°
1170 : : : : : : : : : : : : : : : : : : : : : : 117
B R R e SRR e R P P N A - ‘ ‘ B O L R P P P R R EEEE O 0 5 10
= U opw e 1167.99 L HW, = 1168, 07
Tw,oo- 1167 64 = TW 0° 1167 eol _ ! L= MW ? = Mo ! ‘ VERT SCALE: 1" = 10’
rres oo S CExstierowo e covert—/ L/ !J,S,,"L,,,,!!@?,?Q,,f ,,,,,,,,, o o S S SR | 1165
DS E o= 1167.38
NOTES:
! ! ! ! ! ! ! ; ; ; ; ; ; ! ! ! ! ‘ ‘ ‘ ‘ ‘ ‘ 1. @ SHOWN IS BASED ON CENTER OF EXISTING
I I R L L L L L L L N S S S L L L L m oo A o - - 1 PAVEMENT.
' ; ; ; ; ; : : ; ; ; ; ; ; : : : HYDRAULIC DATA (HY-8, v7.60)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
: : : : : : : : : : EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
: 1 1 1 1 1 1 CULVERT 1 - STA 19+80 (PARALLEL TO FM 51) 1 1018 100 YR 108 100 YR 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
R EEEE R TR s L L P P Pt EXIST: 18" X 41 CMP (TO BE- REMOVED') —————————— fa = o0.42crs 0.63CFS |Q = 0.42 CFS 0.63 CFS |------ ﬁ"" U;ILIT&EETF’RIOR TO CONSTRUCTION
! ! ! ! ! ! ! ‘ PROP 1: - 18" X 45° RCP CL IV WI T|-| |v = 2.31FT/s 2,57 FT/S |V = 2.41FT/S 2,72 FT/S ND/OR EXCAVATION.
! ! : ! - R 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
! ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ SETP PD ON:BOTH: SIDES : : | W= 1,168.26 1,168.35 | HW = 1,167.99 1,168.07 ALL EXISTING DITCHES HAVE POSITIVE AND
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ fTw = 1,167.83 1,167.86 | TW = 1,167.60 1,167.64 XEEB%S%C;ERL[L% ;(XISU%%RE; L(T)CSCT)%OE?.D
: : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ Y Tx
ITEM DESCRIPTION UNIT ary ‘ ‘ ‘ ‘ ‘ ‘ ! ! ! ‘ ‘ ‘ ‘ ‘ ‘ ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV Sy 83 ! ! ! ! ! ! ! ! ! : : ! ! ! !
: : : ! ! ! ! ! ! : ! ! ! ! ! 5. SEE RIPRAP LAYOUT SHEET FOR ADDITIONAL
464 6005 RC PIPE (CL IID) (24 IN) LF 208 ! ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ! ‘ ‘ ‘ ‘ PR oo
,,,,,, 467 6390 SET (TY ID) (24 IN) (RCP) (4: 1) (O) EA 8
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ! ! ! ; ; 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
496 6006 REMOV STR (HEADWALL) EA 2 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' SIDE SLOPE RIPRAP.
496 6007 REMOV STR (PIPE) LF 168 ! ! ! ! ! ! ! ! ! : : ! ! ! !
658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 ! ! ! s ! ! ! ! ! } } } } } } NI

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o‘ %
CSET (TY 1D (24 IND 't ’Csns@ S

f f f f o RCP D (O f f : : : : : f f f : : f f f f \Sszon LS 5 <
1160 ! ! ! ! ! | ! ‘ : : 4 i3, ! : : ! g ! ! ! : ! 1160 7
N S o o S o N : : : : I o o o - o o S 10719/2020

| &
o} i
1]55 ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,, Eﬁ: ,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, : SET ('i'Y In (é4 IN),,,,E,:E:! 777777 777777777 777777777 777777777 ]]55 NO. | DATE REVISION APPROVED
‘ ‘ ‘ ‘ i ! ! ! ! ! ‘ (RCP) (4: 1) (C) i ! ! ! !
: 4 EA : 1

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff Kimley»Horn_

: Tw,o = 1148, 97 lTWloo' “49 15 f f f ©2§”"

0.75% ‘\—EXIST GROUND @ (L CULVERT } } } 1145 I Texas Department of Transportation

DSE_=H48 04 - P e P I Y AR
| | ‘ | | | FM 51

DATE:
FILE:

e EEEEEEEEEERREEE R SR R e e SRR e R SRR S S S S ; HYDRAULIC DATA (HY-8, v7.60) [ CULVERT LAYOUTS
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : ‘ ‘ ‘ ‘ EXIST CONDITION PROPOSED CONDITION
| | | | | | | | | | . | . . 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20’
T TR TR T e S e e T o CULVERT 2 - STA 29+56 o o {o - en7acrs  ezsicrs |a - eltaces  ozsicrs| e B ey A T
| | | | | |  EXIST: 3 - DES 4 X 56’ ARCH CMP (TO BE REMOVED) |V = 6.41FU/S  617F1/S |V = 7.25F1/S  7.41F1/s KHA_ I SFE TITLE SHEED) PV 51
PROP: 4 - 24" X 52 RCP WITH SETP-CD ON BOTH SIDES|H# - 1,150.84  1,151.22 | MW - 1,150.92  1,151.22 KA STATE bisTRICT ConTy SEET
. . . . . . . . . TW = 1,148.79 1,148.92 TW = 1,148.97 1,149.15 CK“:&K TEXAS FTw PARKER
T00 90 80 70 60 50 40 30 20 10 O 10 20 30 40 50 60 70 80 90 100 e | o ST = |54
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3:04:39 PM
gn

FM51_DRN_CL_02.d

10/19/2020

DATE:
FILE:

ITEM DESCRIPTION UNIT QTyY
400 6006 CUT & RESTORING PAV Sy 52
464 6005 RC PIPE (CL IID) (24 IN) LF 144 ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
,,,,,, 467 6390 SET (TY ID) (24 IN) (RCP) (4: 1) (C) EA 3
467 6394 SET (TY ID) (24 IN) (RCP) (6: 1) (O) EA 3 ] ] f FM(‘LSI ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 3 3 3
496 6006 REMOV STR (HEADWALL) EA 2 : : : |
496 6007 REMOV STR (PIPE) LF 57 1 ; 1 i
""" 658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 CLEAR ZONE ] ClEAR ZonE
! ! ! ! ! ! ! ! L8 L1212t 8
SET (TY ID) (24 IN) SHLDR| ' LANE | LANE . [SHLDR
: : : : ‘ (RCP) " (6: 1) (C) : ‘ : L4 : ‘ : : : : : ! ! ! !
ERREEE R R R e SRR R [ Fo3 EA : : : T : e SRR R s [ P P R R R R
5 i3
1090 i I 1090
! ! ! ! ! i ! ! ! ! ! ! ! ! ! ! (. ! ! ! ! !
R R SRR TR R N e e P P : e AN R N L L (2 P P R RS R Y 10 20
! ! ! ! ! = ! ! ! ! ! ! ! ! ! ! Iz ! ! ! ! !
Ly -SET (TY II) (24 IN) jw ' ' ' ' '
l | ; (RE’Z) (4: 1) (C) | ; ; ; ; ; HORIZ SCALE: 1" = 20°
1085 W00 I086 17 Kvan - : : : : : : : : : 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,-,,H,w,,o,,,',0,85,49,,,,,,,,,,,,,,,\3, o (1080 0 s 10
ﬁﬁﬁﬁﬁ : TWuo - 1083 38 lTW,OO- 1083 54
f-\_ ‘ ‘ : : VERT SCALE: 1" = 10’
10800 o e EXIST GROUND et CULVERT } ! ! ! 1080
""""""""" DSE_=108261
100 1075
NOTES:
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ 1. G SHOWN IS BASED ON CENTER OF EXISTING
R L o o o L L L S S S S L o o o - - - - 1 PAVEMENT.
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
: : ! ! ! ! ! | | | : : : L YR a0 Y8 10 YR 100 Y& 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
e L L L L L e L C'U'I_'VERT 3*'1—'*STA 74 +97 rrrrrrrrr e fa = 49.25 cFS  73.76 CFS |Q = 49.25 CFS  73.76 CFS| - - ﬁhb/g;ILITiEETF’RIOR TO CONSTRUCTION
EXIST 1 = 18" X 57" CMP (TO BE REMOVED) v = 6.28FT/S  6.26 FT/S |V = 6.68 FT/S  7.40 FT/S EXCAVATION.
"oy 4 . . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
PROP 3 :24 X: 48 RCP WITH SETP CD ON BOTH SIDES HW 1,086.24 1,086.28 | HW 1,085.49 1,086.17 TR R E SR ARD YER LY b
. . . . . . . . TW = 1,083.54 1,083.73 TW = 1,083.38 1,083.54 XEEBagsEC;ERL[ng gglgUl’;ggRé L(T)CSCT)%OE?D
: : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ Y Tx
ITEM DESCRIPTION ONIT ary ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV Sy 20 ! ! ! ! ! ! ! ! ! ! ! : : : :
402 6001 TRENCH EXCAVATION PROTECTION LF 55 : : : : : : : : : : : : : : : 3 SEE Al (SAYOUT SHEET FOR ADDITIONAL
,,,,,, 464 6005 RC PIPE (CL IID) (24 IN) LF 272 O S O Y )
: ! ! ; ‘ ; ; ; ; ; : : : ! : : 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
467 6390 SET (TY ID) (24 IN) (RCP) (4: 1) (C) EA 2 ! ! ! ¢ ! ! ! ! ! ‘ ‘ ‘ ‘ ‘ ‘ SIDE SLOPE RIPRAP.
496 6006 REMOV STR (HEADWALL) EA 2 ! ! ! FM: 51 ! ! ! ! ! ! : : ! :
496 6007 REMOV STR (PIPE) LF 76 } e } | } e } } } ! ! ! ! ! ! NN
777777 658 6048 ‘ INSTL OM ASSM (QM'ZZ) (FL?()GND ‘ EA 2 CLEAR]ZONE : | : CLEAF{ ZONE . . . -y
! ! ! ! ! ! ! C g L1212t 8’
[SHLDR || LANE [ LANE SHLOR |
‘ T4 1 ‘ A i
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr - - - I - - ,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,,,,,,,,,,,,,,,,,,,‘,,,,,,,,,L,,,,,,,,L,,,,,,,,A,,,,,,,,,,,,,, 'O Qé:u:
: : : : : : : : : : : i : : : : SET (TY ID) (24 IN) : : : : 4 ’Csns‘v 4
: : : : : : : : : : : : : : : : (REPY (as Ty e 3 3 3 : o (L -" <
1065 j : : : : o : : : : : | : : : : : L : : : : : 1065 7
""""""" R - S ) I /A - A SR SRR SRR IR MR 10/19/2020
> = . . . .
7]70670 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Lty X N ! K ‘:‘fl(J ‘ ‘ ‘ ‘ ‘ 1 060 NO. DATE REVISION APPROVED
""""""" e il S S R S E i S A S S
: ! ! ! ! ! K' I H
f f f f ESET (TY‘II) (24 ‘IN) . . . . . . } J . "*‘3 Im ey))) orn
10550 S L Lo ARCP) 4 D) (O N ‘ : : ; ; ‘ ‘ A S HW. - 1055.04 L HWpe= 105535 | 1055 F-9
‘ ! ! ‘ : ‘ ‘ o= e AR ! ! : ©zoz0 ‘
3 W= 1053. 0'5l TW,O- 108300 L | ‘
1050 | | E><IST GROUND @ ¢ CULVERT—/ 1050 ITexas Department of Transportation
""""""""""""""""""""""""""""""""""""""" o=/ TRENCH EXCAVATION F’ROTECTION
DS E - 1052. 60 ‘ o FM 51
: : US R = 1053.93
3 3 3 3 3 3 3 : 3 3 3 3 3 3 3 3 3 ‘ ; ‘ - ; ‘ CULVERT LAYOUTS
BERERE ERRREEEE SRR AR e e R SRR SRR SRR Rl R ARRARE AR e e R ; HYDRAULIC DATA (HY-8, v7.60) |
: : : : : : : : : : : : : : : : : EXIST CONDITION PROPOSED CONDITION
: : : : : : : | : : : ‘ 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20"
S L L L A A L L C'UL'VERT 4 - STA 104+07 ———————— L 1o - 5.44CFS  8.18CFS |Q - 5.44CFS  8.18CFS | - YIRS 1’?"]2"' —
| | | | | | EXIST 1 218" X 76’ CMP (TO BE REMOVED): [v = e0sFT/s  eeaFT/s |V o= T.12FT/S 788 FT/S KA1 oeE TITLE SHEED) M 5T
PROP 1 24 " X 72 ! RCP W ITH SETP CD ON BOTH S I DES HW = 1,055.30 1, 055.80 HW = 1,055.04 1,055. 35 KHA STATE DISTRICT COUNTY SHEET
: : : : : : : TW = 1,051.85 1,051.94 | TW = 1,053.00 1,053.05 crece TEXAS FTw PARKER
100 90 80 70 00 50 40 30 20 10 O 1O ZO 30 4O 5O 60 70 80 90 100 CRECK Cg';'f';‘ 5537"’" OJ;'; 55
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agn

FM51_DRN_CL_03.d

10/19/2020

DATE:
FILE:

1TEM DESCRIPTION UNIT aTY
400 6006 CUT & RESTORING PAV SY 13 ‘ ‘ ‘ .
464 6017 RC PIPE (CL IV) (18 IN) LF 45 ! !  WILSON LANE
,,,,,, 467 6363 SET (TY 1) (18 IN) (RCP) (6: 1) (P) EA 2 ‘ ‘ ‘
496 6007 REMOV STR (PIPE) LF 41 |
658 6048 INSTL OM ASSM (OM-22) (FLX)GND EA 2 CLEAR Z0NE . CLEAR Z0NE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L IO L (S N S S S I
TLANE ' LANE
44.9'|
1050 - . 25.7" | 192" L S S o S - S ] 1050
SET ' (TY 1D (18 IN) — 3 3 3 3 3 3 3 : : : : : 1 1
1045 : : : : (RCP 1 : : : : l | T : : : : : : : : : : : 1045
B T R L L R L S EATR N e P P T R R R ¢ L S SET UTY TIY I8 INY P P R LR EERE 0 10 20
! ! ! ! ! ! ! ! ! ! ! ! ! '/ (RCPY (6: 1) (P ! ! ! ! ! !
! ! ; ‘ ‘ o ‘ HORIZ SCALE: 1" = 20’
1040 : : : . : — 0 : ‘ ‘ : ‘ 6 : : : ‘ : : : : : 1040
,,,,,,,,;,,,,,,,,;,,,,,HW150=,,1040.35,:,,HW,‘ . 1.040. 11 ,,,,,,,, o > ‘ ‘ 507 = s A S S A S S I 0 5 10
: : 3 D= i 3 : ‘ ‘ ‘ Tl s, =L T,y = 1039, 22 lTw,m,- 1039. 27 ! ! :
us £ = 1039-28] \lEXIST GROUND e CULVERT f f f f VERT SCALE: 1% = 107
1035 ! ‘ 1035
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" DSE103897
NOTES:
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ 1. G SHOWN IS BASED ON CENTER OF EXISTING
T S L L L L L L T S S S S o o o o T e - o 1 PAVEMENT.
; ; ; ; ; ; : : ; ; ; ; ; : : : : HYDRAULIC DATA (HY-8, v7.60)
‘ ‘ ‘ ‘ ‘ ‘ ! ! ! ! ! ! ! ! ! ! ! 2. CONTRACTOR TO CONFIRM EXISTING GRADES
: : : : : : : : : : EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
| : ! ! ! ! ! CULVERT 5 - STA 110+25 (PARALLEL TO FM 51) : L YR a0 Y8 10 100 Y8 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
B EE P L e b bt Pt EXIST:- 18" X417 CMP-(TO -BE - REMOVED) la = 2.56cFs 3.85CFS |Q = 2.56 CFS 3.85CFS |- ALL UTILITIES PRIOR TO CONSTRUCTION
: : : : : : : : PROP 1; - 18" X 45° RCP CL IV WITH : |v = 5.28FT/S  5.90 FT/S |V = 4.09 FT/S  4.55 FT/S ND7OR EXCAVATION.
! ! ! ! . . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SETP PD ON:BOTH: SIDES : : | W= 1,040.97 1,041,235 | HW = 1,040.13 1,040.35 ALL EXISTING DITCHES HAVE POSITIVE AND
. . . . . . . . . . . ] TW = 1,038.64 1,038.69 TW = 1,039.22 1,039.27 XEEBags%C;ERL[LgE’ gglgUl’;gﬁRé L(T)CSCT)%OEI?D
: : : : : : : : : ‘ ‘ ‘ ‘ ' ‘ Y Tx
ITEM DESCRIPTION UNIT ary ‘ ‘ ‘ ! ! ! ! ! ‘ ‘ ‘ ‘ ! ! ! ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV Sy 37 ¢ ! ! ! ! ! : : : : : :
402 6001 TRENCH EXCAVATION PROTECTION LF 13 ‘ ‘ ‘ FM: 51 } } } 3 ! ! } } ! ! 3 5. ?EIEO’;I&’Z?/%SNLAYOUT SHEET FOR ADDITIONAL
,,,,,, 464 6005 RC PIPE (CL I1D) (24 IN) LF 116 | )
- ‘ ‘ ‘ ' ‘ ‘ ‘ ‘ ‘ ! ; ; ; ; ! 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
467 6390 SET (TY 1) (24 IN) (RCP) (4: 1) (O EA 4 | SODEReC iR RiPRAR.
496 6006 REMOV STR (HEADWALL) EA 2 X
496 6007 REMOV STR (PIPE) LF 57 ‘ ; T P T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ! AT
""" 658 6048 _INSTL OM ASSM (OM-27) (FLXIGND EA 2 © 0] [SHDRTTTLANE | LANE (O [SHLDR | | o
! ! ! ! ! ! ! ! ‘ 57.6" ‘ ! ! ! ! ! !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . fuy
. . . . . . « 7
! ! ! ! ! | ! ! ! ! ! ! ! ! ! ! | : ! : : ! 'to ’Csns@ NI
! ! ! ! ! 5 ! ! ! ! ! ! ! ! ! ! i3 ! ! ! ! ! WSzons LS -‘ <
! ! ! ! ! &l ! ! ! ! ! ! ! ! ! ! 12 : : : ! !
975 : ; ! ! ! e ! ! ! ‘ ‘ ! ! ! ! ‘ = ! : : : : 975 7
""""""" R : ‘ ‘ ! B 1 S A AR RS I 10/19/2020
: : : : : i : : : : : : : ! ! ! i ! ! ! ! !
: : | 1 | SET AIX 1D (24 {g; SET (TY 1D (24 1N) ™ : ‘ ‘ ‘
! : HWyog= 971,38 : : (RCP) (4: 1) () ! ! ! ! ! !
970 R S '?é ,,,,,,,,,,,, HWL g 06990 - - R - N N P - R S O s A - EA. . L L o A S S 970 No. | DATE REVISION APPROVED
A ‘ ! ! ! ! ! ! .
f f ' EXIST GROUND @ € CULVERT : ; : : : : ; ! o= ; : : Klmley ))) Horn
965 I S S L L S S S D13 : : : : : : . : : : : : : 965 F-9
TRENCH " ! ! ! ! ‘ . : : : : : : ©roz0
EXCAVATION ! ! ! ! ! ! ! : : : : ! !
! ! ! ! ! ! ! ! ‘ PROTECTION ! ! ! ! ! ! : : : : ! ! IT D . t of T ati
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' exas Depariment or Iransportation
260 e R R e s e b R :—US"_L 967 % R R s L b P P P 960 P P
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ‘ ; ‘ - ; ‘ CULVERT LAYOUTS
R e e e e o peeeeee per peeeeen SRt AR e e e o ; HYDRAULIC DATA (HY-8, v7.60) [~
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ EXIST CONDITION PROPOSED CONDITION
' ' ' ' ' ' : : : : : : : : . 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20’
R . e L — A L s CULVERT -6 - STA 1138+ 71 —————————————————————————— la - 30.28cFs  45.39CFS |Q - 30.28 CFS  45.39 CFS| - - YIRS 1,5[,'2[,‘ —
‘ ‘ ‘ ‘ ‘  EXIST: 1 - DES 5 X 57°ARCH CMP (TO BE REMOVED) |v = e83F1/s s37F/s [v = 7.31F1/s  1.99F1/s KA1 oeE TITLE SHEED) P 51
'PROP:: 2 - 24" X 58’ RCP WITH SETP CD ON BOTH SIDES HW = 970.08 971.48 HW = 969.90 971.38 KHA STATE DISTRICT COUNTY STEET
! ! ! ! ! ! : : : TW = 967.46 967.56 | TW = 967.56 967. 65 ek TEXAS FTW PARKER
100 90 80 70 00 50 40 30 20 1 O O 1 O 20 3O 4O 50 60 70 80 90 100 cK C(‘)’"}'f‘;‘ s‘gf“ 0“;’; 56
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3:04:50 PM
gn

FM51_DRN_CL_04.d

10/19/2020

DATE:
FILE:

ITEM DESCRIPTION UNIT QTyY
467 6395 SET (TY 1) (24 IN) (RCP) (6: 1) (P) EA 2
: ¢ :
480 6001 CLEAN EXIST CULVERTS EA 1 SPRING CREEK ROAD
,,,,,, 658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 ‘
CLEAR! ZONE | | ' . [T CLEAR ZONE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L IO 4 s S S T S S S I
LANE 1 LANE
40.1°
T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 21.7 | 18.4
935 ! ! ! ! ! ! SET!(TY 1D (18 IN) — ! ! ! ! SET (TY 1D as IN) ! ! ! ! ! f 935
e R e R SRR R SRR (RCP) - (62~ 13- -(P)- - : : i : G S (RCP)- - (6 1P R R CREEEEEE R EE RS B 0 10 20
‘ ‘ ‘ : ‘ ‘ ‘ 1 EA ‘ ‘ : : 1 EA : ‘ ‘ ‘ ‘ ‘ ‘
‘ HW, 5o =1 931 97_?,. HIL,, 93] 531 ‘ ‘ ‘ ‘ ‘ i ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ HORIZ SCALE: 1" = 20
930 : ! ! ! = ‘*‘_77 Jd2rg ! T ! ! . ! ! : 930 0 5 10
S I i e i S ] il ik ‘ ‘ ‘ ‘ T Cos "_'"W""9'2'9"5'6"" WS 929 64 """""""
| . . EXIST GROUND @ ¢ CULVERT . —/IJ } . . . . = 'J\‘;LZ:\7‘ - ' 100" : : m
‘ ‘ : us! |f_ 929.51 : : : : : : ) = —-— : : : : : : VERT SCALE: 1" = 10°
: : : : : : : : : : : : : 'N—DS F.= 920.17 : : : : : : ’
925 o o | | | | | | | | | | | | | | | | | | | 925
NOTES:
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ 1. ¢ SHOWN IS BASED ON CENTER OF EXISTING
I L L o L L L A S S S L L o L ] T e IR PAVEMENT.
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
| | | | ! ! ! : | | | : : : : : L YR a0 Y8 10 100 Y& 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
e L L L L L L CULVERT 1 OA rrrrrr STA--188+50  (PARALLEL -TO - FM-51)----- la = 8.22cFs 12.35 CFS |Q = 8.22 CFS 12.35 CFS|- -~ ALL UTILITLES PRIOR TO CONSTRUCTION
! ! ! ! ! ‘ ‘ - EXIST: 1 - 24" X 41" RCP (TO REMAIN) |v = 6.60FT/s  7.14FT/S |V = 6.60 FT/S  6.83 FT/S ND/OR EXCAVATION.
! o TD_PN : ! ! ! ! . . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
| | | | | | | | - PROP:  SETP-PD ON BOTH SIDES | : | W 931. 24 931.90 | HW 931.53 931.97 ALL EXISTING DITCHES HAVE POSITIVE AND
. . . . . . . . . . . . . . . . 1Tw = 929. 63 929.74 W = 929.56 929. 64 XEEB%S%CQERL[L% gglgUlﬁggRé L(T)CSCT)%OE?D
: : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ Y Tx
ITEM DESCRIPTION UNIT aTy ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV SY 12 ! ! ! G ! ! ! ! ! ‘ ‘ ‘ ‘ ‘ ‘
464 6017 RC PIPE (CL IV) (18 IN) LF 69 : : | NORRIS: CIRCLE : : : : : : : : : : 3 SEE Al (SAYOUT SHEET FOR ADDITIONAL
,,,,,, 467 6363 SET (TY II) (18 IN) (RCP) (6: 1) (P) EA 2 L [ S S A S A SN I i
‘ ; ‘ | ‘ ! ; ! ! ! ! ; ; ; ! 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
496 6007 REMOV STR (PIPE) LF 66 e | e | | | | | | | | | <iDE SLOPE RIPRAP.
658 6048 _INSTL OM ASSM_(OM-22) (FLX)GND EA 2 CLEAR ZONE ! CLEAR ZONE ‘ ‘ ‘ ‘ ‘ ‘ .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L RS ETOF
" LANE i LANE :
‘ ! 68. 3"
17.2° ! 51.1° 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . fuy
; ; ; . . 4
! ! ! ! ! ! ! ! ! ! ! | ! ! ! ! ! ! : : : : : 'to ’Csns@ 7
: : : : : : | : : : : l I 1 ! ! : : : : : : ! : ! WS Zon4 L < N <
=l S S S R S su,m,,l,l,x ,,,,,,,,, N Y UL S SN SR SR LN L | | | | | | 215 7
‘ ! ! ! ! ! (RCP) ! : ‘ ! ! ! ! ! ‘ 'SETF(TY'II)"(TB"[N)"""""'7""""7 """"""" 10/19/2020
: : : : g : : : : : ! ! : : ! ! ! (RCP) (62 1) (P) ! ! !
. S N T [ i s 1
Hiloo= 912.58 2 e oe0 L N\elee g ‘ : ‘ :
910 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LT o -~/ ). L ‘”””,”%,Trwwjralor 5,6,,,‘1TW.00179!9”79”; ,,,,,,,,, 910 NO.| DATE REVISION APPROVED
= . ‘ T TN T T T 3 .
: : : : : U\\ 1 \—EXIST GROUND e ¢ CULVERT 1 Klmley ))) Horn
L US B = 910.26 : : ! ! ! ! !
! : ! ! ! ‘ DS, 9209.°8 ‘ ‘ ‘
oL O N S S S S N S S S SR SRR ORI AR SRR AR SRR R Lo E ,,,,,,,,, 3 ,,,,,, S SN SRR I 905 F-9
©2020 ‘
I Texas Department of Transportation
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ‘ ; ‘ - ; ‘ CULVERT LAYOUTS
ERRER EEEEREEEE EERRRREES AERRIEEES e e AL ERREEES e e R AERRIEEES e e AL | HYDRAULIC DATA (HY-8, v7.60) [~
‘ ‘ ‘ ‘ ‘ ‘ ‘ } } } } } } } } EXIST CONDITION PROPOSED CONDITION
! ! ! ! ! ! ! CULVERT 9 -] STA '196+30 (PARALLEL TO FM 51) ! 10 YR 100 YR 10 YR 100 YR \F/‘(E)S%-Z:rl-";S?' SHEET 4 OF 10
RRES AR R A L P P P P FEXISTe-- 18" iX 41 CMP-«(TO -BE - REMOVED) -~ 10 = 6.34CFsS 9.52 CFS |Q = 6.34CFS 9.52 CFS |------ o T e TR
: : : : : : : ! PROP: 1: - 18" X 69’ RCP CL IV WI TH : |V = 5.22FT/S  5.98 FT/S |V = 5.22FT/S  6.29 FT/S KHa e (SEE TITLE SHEED) FM 51
. SETP PD ON BOTH SIDES : : : HW = 911.88 912.70 HW = 911.90 912.58 KHA STATE DISTRICT COUNTY 5’,“557
! ! ! ! ! ! ! ! : : lTw = 910.38 910.50 | TW = 910.56 910.70 cnec TEXAS FTw PARKER
100 90 80 70 00 50 40 30 20 1 O O 1 O ZO 30 40 50 60 70 80 90 100 CHECK ngfg‘ 5537”" OJ;'; 57




100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100
ITEM DESCRIPTION UNIT QTY ; ; ; FM‘LSI ; ; ; ITEM DESCRIPTION UNIT QTY
400 6006 CUT & RESTORING PAV SY 20 : : ‘ | ‘ ! ! 465 6009 JCTBOX (COMPL) (PJB) (5F TX5FT) EA 1
401 6001 FLOWABLE BACKFILL [ 20 ; 16 ‘ i ‘ 16 ; 466 6025 HEADWALL (CH - FW - 15) (DIA= 42 IN) EA 1
,,,,,, 403 6001 TEMPORARY SPL SHORING SF 1228 ,,,,:,,,,C,L,E,AR,ZO!;E,, ,:,,1,2,,,,,|,,,,1,2,,,;, ,,C,;,EAR,ZQN,E,,,;,,,, 466 6135 HEADWALL (CH - PW - S) (DIA= 42 IN) EA 1
432 6001 RIPRAP (CONC) (4 IN) cY 70 |5HLDR TTANE | LANE | [SHLOR i | 476 6030 | JACK BOR OR TUN PIPE (42 IN) (RC) (CL IV) LF 52
432 6035 RIPRAP (STONE PROTECTION) (24 IN) cY 35 : ‘ i ! ! 496 6006 REMOV STR (HEADWALL) EA 2
900 464 6021 RC PIPE (CL IV) (42 IN) LF 39 ; | o5.6 ‘ 496 6007 REMOV STR (PIPE) LF 50 900
"""""""""" ._ 42,3’ ! ; 53.3". ‘ 22 S AR
S| | ‘ ‘ ' : : : o : : : : :
‘ T ‘ ‘ ‘ S ‘ ‘ ‘ i ! ‘ PROP MBGF ! iz ! ! ! ‘ ‘
895 o= ! : : E| . ! PROP MBGF | : ! ! e : : ! ! ! 895
o208 L S S e S L Lo ~ e sl 12— N | —RIPRAP (CONC). | T L L A SIS SN I
e ; ! ; v ‘ TTEMP SPECIAL SHORING ‘ (4 IN) 44 CY Y ! ! ! ! !
z| ‘ ‘ ‘ =l ' RIPRAP (CONC) SEE NOTE 6 Iz
- e | |
I : : : (.
890 : el : : : : ‘ : ‘ : : ! JCTBOX (COMPL) — : : : : : : : : :
—————— 'HW,°6='889;9*2%'1""""'1""""'1""""""""'"""""1"""”'1"'"' '—'—&—'—'—'—':—'—'—'—'—'(PJB’(5FT><5FT’ O e N ! i T MR 0 10 20
: = : . CH-FW- 15 (DIA= 42 IN) : : : : : : : : : : : : :
! ! ! EA TEMP SPECIAL SHORING
‘ ‘ HORIZ SCALE: 1" = 20’
885 : L OHW, = sse 51 | ‘ ‘ ‘ ‘ pAT2 Sk ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
O T [ Y - - D N [ [ o [ [ e 0 5 10
: ! EXIST GROUND a ¢ CULVERT ! . ! : : : : rt‘_ a5t : : : : : : : : :
e s 7*;‘__‘\¥ 0.35%: VERT SCALE: 1" = 10°

3:04:55 PM
gn

FM51_DRN_CL_05.d

10/19/2020

8IS| T SRS SRR R , , |
PP /s I 3 3 3 3 3 oTES:
ABANDON EXIST CMP ‘WITH —/: £ - §73.90 4 : : : ' ' ' ' '
20 CY FLOWABLE BACKFILL ! i ‘ 1. @ SHOWN IS BASED ON CENTER OF EXISTING
870 e g | 52 | | | cee | AT | 870 " Favemenr.
""" HYDRAULIC DATA (GEOPAK DRAINAGE, v08.11.09.918) ~ m——— JACKANDBORE SAN TS——RIPRAP (STONE PROTECTIONHZZI INY
! ! ! ! ! ! THICKNES$ = 36" ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION ! ! CULVERT 11 - STA 21 1 +88 ! ! ! ‘ 35 CY ! : ! PRIOR TO MODIFYING EXISTING STRUCTURES.
Seors ns.sc Secrs nssc e MISTLT - der X 99T QWP AT et RES - EONTEACIOR S SOV LSRN,
rrrrrr Q = 79.36 CFS 119.53 CFS |Q = 79.36 CFS 119,53 CFS |--------:--- LL UTIL u
(507 TO BE REMOVED) (49" ' TO BE ABANDONDED) 3 ‘ ! ! ! ! ‘ AND/OR EXCAVATION.
V = 12.05FT/S 13.66 FT/S |V = 9.67 FT/S  12.84 FT/S ‘ PROP: 1 - 42" X 91’ RCP AT 15° RFS . ; ! ! ! ! ! ! ND/OR EXCAVATION
HW = 886.37 889. 78 HW = 886. 51 889. 92 . . 1 . . . . . . . . . 4, CONTRACTOR SHALL REGRADE AND VERIFY THAT
’ ’ : ’ . WITH CH-FW-15 (LEFT) AND CH-PW-S (RIGHT) ! : : : : : : ALL EXISTING DITCHES HAVE POSITIVE AND
TW = 876.12 876.84 TW = 876.60 877.07 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ XEEB%SECEERLEL% ;gl[c)u%gRéYL(T)ch%og?b
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ITEM DESCRIPTION UNIT QTY X
‘ ‘ ‘ ITEM EXCAVATION (CHANNEL).
FM: 51 : : ! 400 6006 CUT & RESTORING PAV SY 21
l ! ! ! 402 6001 TRENCH EXCAVATION PROTECTION LF 58 3 SEE Al (SAYOUT SHEET FOR ADDITIONAL
,,,,,, i . . . 464 6005 RC PIPE (CL IIID) (24 IN) LF 71
| 467 6388 | SET (TY I1) (24 IN) (RCP) (3: 1) (C) EA 2 B N IR OR ALk o [ELD VERIFY LIMITS OF
: | ‘ ‘ 496 6006 REMOV STR (HEADWALL) EA 2
L g Lop i 120 1 PV j 496 6007 REMOV STR (PIPE) LF 70 [P O
"""""""""""""""""""""""""""""""""" |$H,_DR TUANE . LANE SHLDRi""""'}""658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2
| : : : : . 70.17 : : : : : | ‘ ‘ ‘ ‘ ‘
= . . . . . . . . . . !
8|1 |§ 2
"""""""""""""""""""""""""""""""""" po R e RS R 2 ok
o 12 1 : : : : RS ’cst%Q 7

z z z z - z z z z z i z z z z 3 z z z z z o 25 <
845 : : : : : I : : : : : ! : : : : : I : : : : : 845
R L R SET (TY ID) (24 IN) ! : : : ! ! R EEEEE L L R P Feeeoe P R SRR EEEER 10/19/2020

(RCP) (3: 1) (C)

1 EA
! L HW o= 841,30 COTTNL T 3 3 3 ! ! 3 3 3 —SET (TY_ID) (24 IN) . 1 1 1 1

840 : : 0 = : ! o : : : : : : : L I (RCP)_(3: 1) _(C) ‘ ‘ ‘ ‘ ‘ 840 el e REVISION APPROVED

"""""""""""""""""" T HN 839 6T T N T N [T ‘ ‘ ‘ ‘ N T EAT T

FER N Kimley»Horn_

835 : : : : : : : : : : : : ‘ ‘ ‘ — - 835
SET SR R e SRR : : : : : : : TN T \_ rrrrrrrrrrrrrrrrrrrrr P R EEEEEEEEE EEEEEEEES EEEEEe =
: : : : : : : \ : : : : : EXIST GROUND @ € CULVERT : : Zg‘m

DS 'i 836. 39

830 I Texas Department of Transportation

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" FM 51
CULVERT LAYOUTS

DATE:
FILE:

e JERR TR SRS RN SRTIEE e SRR I ERITPIE FRTPITPIS SAPPLPES JERR TR SRS RN 3 HYDRAULIC DATA (HY-8, v1.60) |
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ! ! ! ! ! EXIST CONDITION PROPOSED CONDITION
! ! ! ! ! ! ! f f f f f ‘ f | ! 1o v L00.YB 10E 100 YR HORIZ: 1"=20
R P S S S S A S S o CULVERT - }5~+~STA 296+57 rrrrrrr o la - 1s.8acFs  23.82cFs |Q - 15.84cFS  23.82 CFS| - YERT: 1,5[,',‘3[,_ —
| | | | | | | EXIST: 1 - 24" X 70° CMP (TO BE REMOVED) [v = esTFT/s sz TS |vos BIFT/S 885 FT/S KHA e ——SFF TITLE SHEED) M 51
PROP: 1 - 24" X 71’ RCP WITH SETP CD ON BOTH SIDES HW = 839.00 841.17 | HW =  839.67 841. 30 Khin STate DisTRICT CounT ST
: : 1 1 1 1 1 1 1 TW - 836.45 836.65 | TW = 837.02 837.12 K TEXAS FTw PARKER
00 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 e s o 158
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3:05:00 PM
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FM51_DRN_CL_06.d

10/19/2020

ITEM DESCRIPTION UNIT QTyY
400 6006 CUT & RESTORING PAV Sy 21
402 6001 TRENCH EXCAVATION PROTECTION LF 37
,,,,,, 432 6031 RIPRAP (STONE PROTECTION) (12 IN) cY 9
464 6005 RC PIPE (CL II1D) (24 IN) LF 65 !
467 6390 SET (TY ID) (24 IN) (RCP) (4: 1) (C) EA 2 : |
496 6006 REMOV STR (HEADWALL) EA 2 ! PV IO N 8
""" 496 6007 REMOV STR (PIPE) LF 64 ""1""""'iSH,_DR TIANE T LANE 5HLDR|
658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 ; ; ; L 6d.3" ; }
! i ‘ !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I R 21.2 | 37. | I A S S S SRR SRR SURNN
21 i |
! | e
— o
835 S | &
! ! ! ! ! <, ! ! ! ! ! ! ! ! ! ! i ! ! ! ! ! 5
e R R L L Lo AR R P : : | ! ! ! S L IR P P TR & 835 0 10 20
SET (TY ID) (24 IN)
. (RCPY (4: 1) (C) : : : : : : HORIZ SCALE: 1" = 20’
: : 1 1 ‘ : ! ; ‘ ! ; ; ; SET (TY ID) (24 IN) ! ! : :
v L. L L L) ‘ ‘ ‘ ! ! ./ _(RCPY (4 1) (C).v. ... L R SR SRR 830 0 5 10
= S ! ! ! ! ! ! ! ! ! 1 EA ! ! ! ! ! !
: : f ‘ ‘ - 3 3 RT SCALE: 1" = 10
825 3 3 | EXIST GROUND @ € CULVERT : 825 VERT SCALE °
e e s - N € e e et S C I i Ly S S TW, g =825, 07 - =& T g3 825,171 LT
gzof o o L o o o o \ AN S e S S / o Bde :”,,%ﬁgéﬁEégTONEBPROTECT10N><12 IN) f 820
: : : : : : : : —US = 824, 89 : : : : : e
. . . . . . . . . . . . DS t - 824 49 . . . 9 CY‘ : : : : NOTES:
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ‘ ‘ ‘ ‘ ‘ ‘ 1. ¢ SHOWN IS BASED ON CENTER OF EXISTING
I L L o L L L A S S S L L o L ] T e IR PAVEMENT.
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
| : ! ! ! ! ! : : | : : : L YR a0 Y8 10 100 Y& 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
e L L L L L A L Lo CULVERT }6,,;_,,,STA 3}Q+3O rrrrrrr S RREEPEEE fa = 23.04CFS  34.56 CFS |Q = 23.04 CFS  34.56 CFS| - - ﬁhb/gg&;&z%?g&w TO CONSTRUCTION
EXIST: 1 - DES 4 X: 064 ARCH CMP (TO BE : REMOVED) lv = 6.69 FT/S 8.40 FT/S |V = 8.07 FT/S 9.24 FT/S
! _ o : ! ! i . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
‘ ‘ ‘ ‘ ‘ ‘ ;PROP 1 24" X 65" RCP WITH SETP-CD ON BOTH SIDES|Hw 827.75 829.92 | HW 828. 80 830.01 ALL EXISTING DITCHES HAVE POSITIVE AND
. . . . . . . . . . . . . . 1Tw = 825. 82 826. 05 W = 825.07 825.17 XEEBW)SEC;ERL[L%&’ ;glgUlﬁggRé L(T)CSCT)%OE?D
: : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ Y Tx
ITEM DESCRIPTION UNIT ary ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV Sy 83 ! ! ! ! ! ! ! ! ! ‘ ‘ ‘ ‘ ‘ ‘
464 6005 RC PIPE (CL III) (24 IN) LF 290 } } } } } ! ! } 3 ! ! } } } 3 5. ?ﬁgo%z%gNLAYOUT SHEET FOR ADDITIONAL
,,,,,, 467 6390 SET (TY ID) (24 IN) (RCP) (4: 1) (O) EA 10 Q
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ! ; ; ; ! 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
496 6006 REMOV STR (HEADWALL) EA 2 ! ! ! FM. 51 ! ! ! ! ! ‘ ‘ ! ! ! ! SIDE SLOPE RIPRAP.
496 6007 REMOV STR (PIPE) LF 120 ! ! ! ! ! ! ! ! : : : : : :
658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 } 16’ } i } e } } } 3 } ! ! ! ! NN
""" ‘ ‘ ‘ CLEAR; ZONE | ° ; ; CLEAR ZONE ‘ ‘
N R N R 8’

SHLDR . LANE 1 LANE . SHLDR

O, &
'l ICEngQ NI

: : : : : : : : : : : : : : : = ‘ ‘ ‘ ‘ ‘
: : : : : ‘ : : : 285" : _28. 7 : : : & : : : : : ot 85
815 j : 3 : : 2 : : : : : ! : : : : : 1o } : : : : 815 7 %
""""""" e f f f ‘ N : : : : : : : : : f 1071972020

. . . ‘ SET (TY: 1D (243 IN
810 : : HW .= 810. 691 (RCP) (4: 1) (C 81 O NO. | DATE REVISION APPROVED

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, loo,,,,,,,,,_ A O N I e SR R A

= HW,o = '809. 61—37—' ‘ ‘ ‘ : : : : : : | : ‘ ‘ .
| /va S, onis Tl woas Kimley»Horn
: F-9

805 | | | j e ‘ === ‘ | | | | | | 805
e R S RE EEEEEEEEE 3"'EXISTGROUND@¢_CULVERT """" 6r 1jt B\\U """"" e T f N on A o 3 77777777 A ©20§20

US £ = 806. 06

DATE:
FILE:

800 f f f f f f f : f f f f f f f } ; e : : : : : 800 I Texas Department of Transportation
FM 51
IR R A, AR o CoT co T o P e o oo Coo oo HYDRAULIC DATA (HY-8, v7.60) [~ CULVERT LAYOUTS
‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ ‘ : : : : ‘ ‘ EXIST CONDITION PROPOSED CONDITION
: : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20"
e R LT RS FERPPREE R e e e e e e TR CULVERT 17 - STA. 323+71 rrrrrrr R R {a - 107.02 cFs 160.24 cFs [ = 107.02 CFS  160.24 CFS[-- - YERT: 110 —_________ SHEET 6O 10
| | 1 1 1 ‘ " EXIST: 2 - DES 4 X 60° ARCH CMP (TO BE REMOVED) |v - 8.52F1/s .66 1/s [v - 1.70F1/s  6.75 F1/8 i e ST
PROP" 5 -.24" X 58 RCP WITH SETP CD ON BOTH SIDES HW = 810.76 811.09 | HW = 809.61 810.69 K STATE DISTRICT COUNTY SHEET
: : : : : : 11w - 806.75 807.00 | TW - 807.19 807. 45 ek TEXAS FTW PARKER
100 90 80 70 60 50 40 30 20 1 O O 1 O 20 30 40 50 60 70 80 90 100 CRECK ngr? SES;ON OJ;'; 59




100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100

3:05:06 PM
gn

FM51_DRN_CL_07.d

10/19/2020

DATE:
FILE:

1TEM DESCRIPTION UNIT aTY
467 6363 SET (1Y 1) (18 IN) (RCP) (6: 1) (P) EA 4
480 6001 CLEAN EXIST CULVERTS EA 1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
,,,,,, 658 6048 INSTL OM ASSM (OM-22) (FLX)GND EA 2
‘ SPRING CREEK ROAD
777777 16 : | 1 16
CLEAR ZONE | : | """ CLEAR ZONE
! 12/ !
LANE
21.8
835 ‘ : : : : : : : : : 5
——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 83 0 10 20
SET (TY II) (18 IN) . . . . . . . . . . .
. . . . . . (RCP) (6: 1) (P) . . . SET. (TY II) (18 IN) . . . . . . . v /
'EXIST GROUND @ €' CULVERT - ; ; ; 2 EA 3 3 3 tice) (e: 1) (F) 3 3 3 : : | HORIZ SCALE: 1 20
830 ! ‘ ! ! ! ! ‘ ! ! ! ! ! ! 830
,,,,,, e ! ! ! ‘ N\ E ‘ ‘ 0 5 10
HWgo= 828.80L W,y - 828,542 ——<l0:y— 61;{ : : : : : :
! P ! L ! e f— f LT, = 827.17 =L THpe= 827.25 ! ! ! VERT SCALE: 1" = 10’
: : : U T T T ‘ ‘ ‘ ‘
8250 \ ,,,,,,,,,,,,,,,,,,,,,,,,,,, Noor e 825
US E = 827 68
; DS k= 826.67
820 820
NOTES:
; ; ; ; ; ; ; ; ; ; ; ; ; ; ! ! ! ‘ ‘ ‘ ‘ ‘ ‘ 1. G SHOWN IS BASED ON CENTER OF EXISTING
R L L L L L L L S S S L L L L ] [ —— PAVEMENT.
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
: : : ! ! ! ! : : | | : : L YR a0 Y8 10 100 Y8 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
B L L L L L P CULVERT: 20A = STA: 381 +79 - (PARALLEI*_'*TO FM 51 e la = 6.05cFs 9.09 CFS |Q = 6.05CFS 9.09 CFS |-~ ALL UTILITIES PRIOR TO CONSTRUCTION
: : : : : : : T OEXIST: 2 - 18" X 40° RCP (TO REMAIN) v = 6.58FT/S 7.25FT/S |V = 6.58 FT/S  7.25 FT/S VATION.
Do : ! " : ! i . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
PROP: INSTALL SETP-PD ON BOTH SIDES | [ rw 828. 47 828.72 | HW 828. 54 828.80 ALL EXISTING DITCHES HAVE POSITIVE AND
. . . . . . . . . . . . . . . . 1Tw = 827.17 827.25 W = 827.17 827.25 lKNOBa(T)SUC;ER Fng gglgUl’;ggRé L(T)CSCT)%OEI?D
: : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ LL WORK SHALL Y Tx
ITEM DESCRIPTION UNIT ary ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : ITEM EXCAVATION (CHANNEL).
400 6006 CUT & RESTORING PAV SY 103 ! ! ! ! ! ! ! ! ! ‘ ‘ : : : :
402 6001 TRENCH EXCAVATION PROTECTION LF 73 : : : ¢ : : : : : ; ; ; ; ; ; 3 SEE Al (SAYOUT SHEET FOR ADDITIONAL
,,,,,, 432 6031 RIPRAP (STONE PROTECTION) (12 IN) cY 17 FMI5' 6 CONTRACTOR SHALL FIELD VERIFY LIMITS oOF
. . . . . . . . ' ' ' ' ' ' . HALL LD VvV Y L
462 6005 CONC BOX CULV (4 FT X 4 FT) LF 225 j ]‘6, j i j 1‘6, j j j ' ' ' ' ' ' SIDE SLOPE RIPRAP.
467 6148 | SET (TY 1) (5= 4 FT) (HN= 5 FT) (3: 1) (O) EA 3 ! : ! | ! ! ! ! ‘ ‘ ‘ ‘ ‘ ‘
467 6150 | SET (TY 1) (5= 4 FT) (HN= 5 FT) (4: 1) (O) EA 3 20 TN
""" 496 6006 REMOV STR (HEADWALL) EA 2 : TTANE T LANE
496 6007 REMOV STR (PIPE) LF 216 ; ; ; 74. 4" ‘ ; ; ‘ ‘ ‘ ‘ ‘ ‘
658 6048 INSTL OM ASSM (OM-22) (FLX)GND EA 2 ! : ‘ ! : : ! ! : : : ! ! : - -
e = 38.5° | 3 35.9° 3 o S R SO SURRUNNE SRUURS ST 3 &2
o! . . ' . . o) O, &
| : | : : : : : € : : : : : & chNs"v° 7
o ! X ! ! ! ! ! 5 : : : : : ‘\Slo LS NF w
820 ;j! ! l | T ! ! : : : ';g ! : : : : 820 :?
"""""""""""""""""""""""""""""""""" | | e S R H 10/19/2020
HW, 5 = 818 241 ! ! ! , ! ! ! ! ! ! ! ! ! ! !
SET (TY I i 3 3 3 3 3 !
! ! ! ‘ ‘ ‘ ‘ - ‘ ‘ T (TY 1) (S= 4 FD) ! : ! :
815 ,,,,,,,,;,,,,,,,,j,,,,leb,,‘,gw,_w,l ,,,,,,, ‘,“W,,,?,F,T, ,,,,,, : B IS S S P S S - [ = BED Gy o S S . 815 ol wire REVISION APPROVED
! ! ! ! ! ! ! ! ! ! : : : : : D3 EA ! ! ! ! ‘ -
L e —— /e Kimlevy»Horn
r : : : : : e T : ‘ : L —4.70% : : : : y
810 _/ R = : : . 0.35% : : : ‘ : ‘ ‘ ‘ ‘ : ‘ 810 F-9
———————————————————————————— EXIST GROUND@’LCULVERT Lo N B T e e R I R 1 & ‘ o LT E 810500 L T h = 810,00 e e
. == — 10 = 100 . . ©2z0z0 ‘
805 R L o L o N\ ] : : : 73" : : : 7 — 4 — RIPRAP ‘,S,T,QNE PRQT,E,C,T,I,QN’,,‘!?, IN) 777777777 805 ITexas Department of Transportation
! ! ! ! ! ! ! : ! . TRENCH EXCAVATION PROTECTION ! T : ! ! IT;‘ISKNESS 18" ‘ ! FM 51
‘ ! DS’k = 808.80 ! ‘ ‘ ‘ ‘ ‘
: : : : : : : : : : : : : : : : : ‘ ‘ : : ‘ ‘ CULVERT LAYOUTS
S SR RRRRRRE e e e e e S SRR S ARERRRRR o e e e | HYDRAULIC DATA (HY-8, v7.60) [
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ } } } ‘ ‘ } } } } EXIST CONDITION PROPOSED CONDITION
! ! ! ! ! ! ! ‘CULVERT 20 - STA 387 88 ! ! 10 YR 100 YR 10 YR 100 YR \*/‘CE)S%_F]],";S?' SHEET 7 OF 10
SRR R S AERRRERRE AERREEES e e EXIST""S"-"DES"7"X"7'2"'f'A'RCH"'CMP AT 30° RFES--(TO - BE REMOVED) Q = 476.40 CFS  949.40 CFS |Q = 476.40 CFS  949.40 CFS|------ o T —— ——
: : : : : PROP 3 - 4'X4 X 75° MBC AT 30 ° RFS : ‘ V = 11.87 FT/S 12,68 FT/S |V = 10.85 FT/S 15.00 FT/S gnm 6 (SEE TITLE SHEED) M 51
WITH SE B- FW S ON BOTH SIDE . . | HW = 817.76 818.87 HW = 815.07 818.24 KHA STATE DISTRICT COUNTY SHEET
. . . NO.
! ! ! ! ! ! ! : : lTw = 810.00 810.00 | Tw = 810.00 810. 00 check TEXAS FTW PARKER
100 90 80 70 00 50 40 30 20 1 O O 1 O 20 30 40 50 60 70 80 90 100 cK Cg";f';‘ 5537”" OJ;'; 60




100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100

1TEM DESCRIPTION UNIT QTy
432 6001 RIPRAP (CONC) (4 IN) cy 4
467 6408 SET (TY II) (30 IN) (CMP) (4: 1) (C) EA 2
,,,,,, 480 6001 CLEAN EXIST CULVERTS EA 1
496 6006 REMOV STR (HEADWALL) EA 2 I
658 6048 INSTL OM ASSM (OM-2Z) (FLX)GND EA 2 3 : | ;
N D B S S S R S o8 e a2 8
; [ SHLDR| = LANE | LANE SHLDR |
EI : ‘ 58. 7"

SET (TY ID) (30 IN) *SET _(TY'ID) (30 IN)

1 1 z z z z z z 1 | ‘ | z z ; z 1 1 1
- R -

slob s oo
3 ‘ 3 3 3 3 | 3 3 | ‘ r r r : : P ™
3 3 3 3 ‘ I ‘ ‘ ‘

DS = 800; 46"

f o f CUINCENES JEYANEREINEE f f f f f HORIZ SCALE: 1" = 20
805 HW,50= 805. 99 : ‘ : [ L : : : ! ! ! ! ! ! ! 805
e B e e W, = 804 78 e - L S EE R EEEE LR s SR ERRPAEEEE e e P R P R AEEEEEEEE EEEe 0 5 10
‘ - - R S R ‘ ‘ ‘ ‘ ‘ : ‘ ‘ ‘
j‘¥‘ ‘ : VERT SCALE: 1" = 10’
8ooy oo N i ot e et N | i S S R SR S S SRR S | 800
US E = 801.59 N !
L W,y = 797.000 =£ TW,oq= 797.00

OS5 S S S o S : 3 3 3 3 ‘ ‘ 3 : o T 3 3 795
1 1 1 1 1 1 1 o o f””"":”""””:"””"':'”'R'I'PR”F""<C'0N'(:')'<'4'I'Ni"] """"" S N S o A .
! ! ! ! ! ! ! ! ! ! ! ! ! 6 40y ! \ ‘ ! ‘ ! ! AL

EXIST GROUND: @ € CULVERT
‘ ‘ ‘ 1. G SHOWN IS BASED ON CENTER OF EXISTING

3:05:12 PM
gn

FM51_DRN_CL_08.d

10/19/2020

: : : f f f f f f f f f f f f f f ‘ ‘ ‘ ‘ ‘ ‘ PAVEMENT.
I D T S o A coTT T ST P e T S o A : HYDRAULIC DATA (HY-8, v7.60) |~
: : : : : : : : : : : : : : : : : 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
: ! : : : : : | : : : : : 10 YR 100 YR 10 Y8 100 YR 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
N S S . L L L A S CULVERT 2*1'*'1—"STA 396+80 rrrrrrr . L la = 31.93CFS  47.82 CFS |Q = 31.93 CFS  47.82 CFS| ALL UTILITIES PRIGR TO CONSTRUCTION
EXIST: 1 - 30" X 59° CMP (TO REMAIN) | lv = 7.88FT/S  8.92FT/S |V = T7.88FT/S  8.77 F1/S XCAVATION.
. TR : _ : | ow - . 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ PROP- INSTALL SETF;’ CD ON BOTH SIDES ; | v 804. 63 805.98 | HW 804.78 805. 99 ALL EXISTING DITCHES HAVE POSITIVE AND
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ltw - 797.00 797.00 | TW = 797.00 797.00 UNOBSTRUCTED FLOW TO CULVERT LOCATIONS.
TTEM DESCRIPTION ONTT aTY : : : : : : : ; ; ‘ ‘ ‘ : : : ALL WORK SHALL BE PAID FOR BY TxDOT BID
400 6006 CUT & RESTORING PAV SY 26 1 1 1 1 1 1 1 1 1 } } } } } } ITEM EXCAVATION (CHANNEL).
402 600f1 TRENCH EXCAVATION PROTECTION LF 48 } } ! ! ! ! ! ! ! ; ; ; ; ; ; 5. SEE RIPRAP LAYOUT SHEET FOR ADDITIONAL
464 6008 RC PIPE (CL 11D (36 IN) LF 60 ; ; ; ; ; 3 3 3 3 ; ; ; ; ; ; INFORMAT ION.
—————— 467 6450 | _SET (1Y ID) (36 IN) (RCP) (4: 1) (O EA 7 e e T S T REEE FEEE
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : 6. CONTRACTOR SHALL FIELD VERIFY LIMITS OF
496 6000 REMOV STR (HEADWALL) EA 2 ! ! ! FM‘QSI ! ! ! ! ! X X X X X X SIDE SLOPE RIPRAP.
496 6007 REMOV_STR (PIPE) LF 63 ' ' ' i ' ' ' ' ' . . . . . .
658 6048 INSTL OM _ASSM_(OM-22) (FLX) GND EA 2 : i : ! : . : : : : : : : | | I
CLEAR; ZONE | | ; CLEAR ZONE e
g | e 122 1| s !
[SHLDR | LANE LANE | |SHLDR | }
‘ ‘ T S S S S S S R

: 3 : : : o‘ <
= : : : : : 't ’Csns@ S

| : : : : : ] ]
] i i i i i i i i i i
| : : : L 29.17 ‘ , 30.7" . : : : | : : : : : ‘\Slo L -‘ <
' : : : : : i : : : : : = : : : : : j?
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2 1 1 1 1 ! 890
""""" e T et o S S (R 10/19/2020

v
—_ - lo-J1 -
®©

DATE:
FILE:

=
g
890 o}
""""""""""""""""""""""""""""""""""" 5: 1 :|_|J
885 } } } } } SET (TY 1D (36 IN) : : : l : : : “SET (TY 1D (36 1N) 3 3 f f f 885
e P A L :,,,,U\,,\,:,,,(R,CR),,:(4:,]),,(E,),,,, T R S S i ,,,,,,,,,,,,,,,,,, L H ,,_,(R,EJZ),,(A:,JJ,,(L)‘ ,,,,,,,,, . A Y NO.| DATE REVISION APPROVED
A S S S S Kimley»Horn
880 ,,,,,,,,,,,,,,,,,,,,,,,,, H,oo:,,s,s,o, ,6,',1 HW; = 880 21% E e s WY -7, 72 el bl R T = F-9
875 ‘ 3 3 . } } } / |_5_| \EXIST GROUND @;Q CULVERT } } 875 I Texas Department of Transportation
| ‘ TRENCH EXCAVATION PROTECTION : FM 51
Us £ - 878. 71 3 : 3 DS R - 878.29
R R R e e R R RRREEE e e R REEEEEE EEEEEEEEE EERERREES ST A o e HYDRAULIC DATA (HY-8, v7.60) [ CULVERT LAYOUTS
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : EXIST CONDITION PROPOSED CONDITION
: : : : : : : : : : : : ‘ 1 ! ‘ 10 YR 100 YR 10 YR 100 YR HCE)S%Z: '"=S°' SHEET 8 OF 10
: : : : : : : ‘ : : ‘ : : ‘ : i} i} VERT: 1"=10" H 1
I [ oo oo cooTTT oo cooTT T T CULVERTZZJ_STA 435+93 ''''''' [ ' Q = 11.53CFs 17.31 CFs Q@ = 11.53CFS 17.31CFS - DESIGN BE0: Re: FEDERAL AID PROJECT NO. HIGHWAY NO.
1 1 1 1 1 ‘ EXIST 1 D DES 5 X: 63 ARCH CMP (TO BE REMOVED) |V o= 4. T2FT/S 5.46 FT/S |V = 5.81FT/S 6.48 FT/5 :Rm‘ 5 (SEE TITLE SHEET) M 51
'PROP:: 1 - 36" X 60’ RCP WITH SETP CD ON BOTH SIDES HW = 880.04 880.43 | HW = 880.21 880. 61 KHA STATE DISTRICT CouNTY SR
! ! ! ! ! ! ! ! ! TW = 878.65 878.74 TW = 878.79 878. 88 cnec TEXAS FTW PARKER
100 90 80 70 00 50 40 30 20 1 O O 1 O ZO 3O 4O 5O 60 70 80 90 100 CRECK Cg';'f';L 5537"’" OJ;'; 61




3:05:17 PM
gn

FM51_DRN_CL_09.d

10/19/2020

DATE:
FILE:

100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100

1TEM DESCRIPTION UNIT QTY
400 6006 CUT & RESTORING PAV SY 107
402 6001 TRENCH EXCAVATION PROTECTION LF 71
462 6008 CONC BOX CULV (5 FT X 4 FT) LF 189 ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
—————— 467 6181 | SET (TY 1) (S= 5 FT) (HWN= 5 FT) (3:1) (C) EA 3
467 6182 SET (TY 1)(S= 5 FT) (HW= 5 FT) (4:1) (C) EA 3 ! ! ! FM(‘LSI ! ! ! ! ! ! ! ! ! ! !
496 6006 REMOV_STR_(HEADWALL) EA 2 i
496 6007 REMOV_STR (PIPE) LF 213
,,,,,, 658 6048 INSTL _OM_ASSM _(OM-22) (FLX) GND EA 2 ‘ ‘
' ' ' ' ' ;I ' ' ' CLEAR: ZONE ' | ' CLEAR ZONE ' ' ' !
= 3 3 3 X 12t 12' ¢ 8 : : : =
o ‘ ‘ ‘ SHLDR | ' LANE | LANE . [SHLDR ‘ 1 : 10
) ' ' ' ' i ' ' ' ' I3
RN ‘ ‘ 62.2" ‘ ‘ AT I e . . .
‘ ‘ ! ! ! 2 ! ! ‘ ‘ i ‘ I A o C o N
! ! ! ! ! o ! : : 30.5° . | L3 T : : : ) : : ! ! !
: : : : : 1 : : : : i : : : : 1 : : : : :
840 : : : : : : : : : : : : : : : : : : : : : : 4
AR ERRE R R SRR SRR s e Feeee AR Pt ! N SRR S EEREEE s e Feeee R Pt AR b 80 Y 10 20
e e ——
: . . : : : : : : : : 'L : : : : : : : : : : : HORIZ SCALE: 1" = 20
‘ ve= ‘ ‘ ‘ ‘ ‘ ‘ : I S : : : (IY_1)(S=5 FT) : : : !
e N AN (HW= -5 FT)(4:1)(C) - - L TWyge= 835,26 ...t 835 0 5 10

VERT SCALE: 1" = 10’

: TRENCH EXCAVATION PROTECTION NOTES:
: : ! ! ! ! ! ! : DS & - 828.02 | ! ! :
' ' ' ' ' ' ' ' Us i = 828.53 ' ' ' ' ' ' ' : : : 1. gA\?EI\OAgnTIS BASED ON CENTER OF EXISTING
EERE] IREEEEEER IR R o SR SRR SRR SRR S B S EERRIEEE SRR R o SR SRR | HYDRAULIC DATA (HY-8, v7.60) | ‘
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
| | | | : : : : : : ‘ : : : 10 YR 100 YB 10 YR 100 YR 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
R L L L L Lo L L L CULVERT 25 - STA"'457*+*8'3 rrrrrrrr . 1a = 485.90 CFS 966.40 CFS |Q = 485.90 CFS  966.40 CFS| - - ALL UTILITIES PRIGR TO CONSTRUCTION
EXIST 3 - DES 9 X 7‘| ARCH CMP (TO BE REMOVED) v = 9.23FT/S 8.06 FT/S |V = 8.10 FT/S 7.85 FT/S
i o : R | - ) 4. CONTRACTOR SHALL REGRADE AND VERIFY THAT
‘ ‘ ‘ ‘ ‘ ‘ PROP: 3 5°X4” X 63" :MBC WITH SETB-CD ON :BOTH :SIDES|Hn 835.53 836.67 | HW 834. 71 836.62 ALL EXISTING DITCHES HAVE POSITIVE AND
. . . . . . . . . . . . . . . . 1Tw = 832.18 834.12 W = 833.32 835.26 XEEBagsEC;ERL[ng ;(XISU#(%%R; L?Cég)'}'og?D
TTEM DESCRIPTION UNIT QryY 1 1 1 ‘ 1 : : : : ‘ ‘ ‘ ‘ ‘ ‘ Y Tx
400 6006 CUT & RESTORING PAV SY 105 } } } EMU51 } } } } : : : : : : ITEM EXCAVATION (CHANNEL).
402 6001 TRENCH EXCAVATION PROTECTION LF 72 ; ; ; | ; ; ; ; ; ; ; ; ; ; ; 5. SEE RIPRAP LAYOUT SHEET FOR ADDITIONAL
432 6031 RIPRAP_(STONE PROTECTION) (12 IN) Y 33 : 16 : i ; . ; ; 3 : : ; ; ; ; INFORMAT ION.
""" 462 6008 CONC BOX CULV (5 FT X 4 FT) LF 213 ; : : | | : ; ! ! ; : ; ‘ : :
467 6181 SET (1Y D) (5- 5 FT) (HW= 5 FT) (3: 1)_(C) EA 6 : CLEAR‘ZO';,E STV BN C;,EAR ZONE ! : : : | | : ! b CONIRECTRR BffpREpf [ELD VERIFY LIMITS OF
496 6006 REMOV_STR (HEADWALL) EA 2 ; ; : ‘ ‘ ! ; ; ; : : :
496 6007 REMOV STR (PIPE) LF 222 : |S“'-DR (LANE  LANE  [SHLDR | : : : ‘ ‘ ‘ ‘ : : U
,,,,,, 658 6048 INSTL OM ASSM_(OM-22) (FLX) GND ‘ ‘ 70.4 ‘ ‘
! ! ‘ 35.8" : ! : ‘ ‘ 1 f ] ]
LSBT Y 1S 5 T : : ‘ st s T SRRt e 55 &7
: | : D AW Y3310 (C) ! | : : ‘ ‘ ‘ ‘ ‘ (Y D¢ ;o : : : Yo 0. &7
! | | T3 EA | | | ‘ ‘ ‘ ‘ ‘ (HW= 5 FT) (3:1) (C) ‘ ‘ ‘ W S’CEN% 7
! ! | ! ! ! ! : i : : : : CosEal ‘ | | : ! \Slondl 2 <
840 : : =! : : : : : B : : ! : S ! ! ! ! ! 840 7
""""""""""" W o= 830L 7O -0 RN ‘ | | e T T R R 10/19/2020
: L= | ! | | e | | | | | : ! : Do ! ! ! :
f (%] F (%)
. ;' ~ |.>_<.
. Ava | | | oo . . . . .
787375 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr lep j . §3§ 7967 777777 U{I 77777777777777777777777777777777777777777777777777777777777 ‘ 77777777 L :7 . I‘-IJ 77777 . L ‘ L l 777777 ' 8 3 5 NO. DATE REVISION APPROVED
: e ! ! ! ! R -
: N 359 : 1 Moy - 832.79 ))
EXIST GROUND @ ¢ CULVERT—/ °'§5A = W, = 832.20 = 0 T ! ),
ssof o TR 2200, 1L L RN EURURR SR | 830 F-9
S : : : : : oo ‘
12 RIPRAP STONE PROTECTION 2 N
( ) ('I ) . .
825 TRENCH EXCAVATION PROTECTION ! THICKNESS : 825 ITexas Department of Transportation
f f f f f f f f f f f f f f f f 3 ‘ : ‘ ‘ ; ‘ CULVERT LAYOUTS
R R HRERE A S e SR SR N R LR HRERRR A S e SR | HYDRAULIC DATA (HY-8, v7.60) |
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ EXIST CONDITION PROPOSED CONDITION
3 3 3 3 3 3 | | 3 3 | 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20"
S L L L A S . CULVERT 26 - STA 468 76 ———————— R TR 1Q - 462.10 CFS  870.60 CFS |Q - 462.10 CFS 870.60 CFS| - YIRS 1’?"]2"' —
‘ ‘ | | | EXIST: 3 - DES 9 X 74° ARCH CMP (TO BE REMOVED) |v - 1o.6ar1/s 1384 r1/s |v = .90F1/5 14,51 F1/s KH ™ see TTLE sween F 51
PROP- 3 - 5°X4" X 711 MBC WITH SETB CD ON BOTH SIDES HW = 837.00 841.34 | HW = 835.96 839.79 KHA STATE DISTRICT COUNTY SREET
: : : : : : : : : TW - 831.73 832.17 | TW = 832.20 832.79 K TEXAS FTW PARKER
100 90 80 70 60 50 40 30 20 1 O O 1 O ZO 3O 4O 50 60 70 80 90 100 gk = e — 62




100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100

3:05:23 PM
gn

FM51_DRN_CL_10.d

10/19/2020

DATE:
FILE:

ITEM DESCRIPTION UNIT QTY
400 6006 CUT & RESTORING PAV SY a1
402 6001 TRENCH EXCAVATION PROTECTION LF 47
464 6007 RC PIPE (CL III) (30 IN) LF 126 ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
—————— 467 6419 SET (1Y 1) (30 IN) (RCP) (4: 1) (O EA 4
496 6006 REMOV _STR (HEADWALL) EA 2 ; ; ; FM{LSI ‘ ‘ ! ! ! ‘ ! ! ! ! !
496 6007 REMOV_STR (PIPE) LF 63 ! : : |
658 6048 INSTL_OM _ASSM _(OM-2Z) (FLX) GND EA 2 ! ! !
""" ‘ ‘ CLEAR ZONE | | [T CLEAR ZONE
e | e 12 8
SHLDR| ' LANE | LANE . [SHLDR
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . . 62.8' . . B [
i
‘ ‘ ‘ ‘ ‘ ‘ ‘ 29.8’ | 33 ‘ ‘ ‘ ‘
: : : : SET (TY ID) (30 IN) | PSET (TY 1) (30 IN) ! : : :
880 L L Lo Rem o C ! ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [ (RCPY (4: 1) (C): L A S R 880 0 10 20
= : l | 1 !g : : : : :
gi ; i ig ; ; ; ; ; HORIZ SCALE: 1" = 20’
R S S SR SRR S B S S SOt SRRt SUUUUUUUE SOURUURN ) IS /NN SR o S SRS TR R | 875 0 s 0
gy~ 873,57 5 NS S SRS ; ; ; R z z z z
| ‘ TN : : | : : j : : VERT SCALE: 1" = 10’
HW = 871 53 : ‘ ! ‘ ! ! ‘ ‘
870 o o153 /! | o e0
""""""""""""""""""""""""""" f""'"T'"""'T!;;""T""""" ! e i T . SO ”"';""""";'W 86986"":’""""%"”"””""
‘ ‘ ‘ : : : g ! : : 0.50% 1 RTINS 1 = Tho = 86943 = oo : :
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ — e S e A 1R 1.00% ‘ ‘ ‘ ‘ ‘
! ! ' EXISTGROUND @ € CULVERT ; ; : ‘ ‘ : ; ‘ e CEN 1 1 : : :
865 S e O N P A 2 T T N A S SR R 865
R [ o AR o CoT co TN P 7 TRENCH EXCAVATION PROTECTION . =~~~ CTT DS R =867.45 P P e _
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ us £ = 867.86 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ NOTES:
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 1. gAsE%NTIS BASED ON CENTER OF EXISTING
: : : : : ! : : : : : : : ! : : ! v .
I D T S o A coTT T ST P e T S o A : HYDRAULIC DATA (HY-8, v7.60) |~
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 2. CONTRACTOR TO CONFIRM EXISTING GRADES
EXIST CONDITION PROPOSED CONDITION PRIOR TO MODIFYING EXISTING STRUCTURES.
: ! ! : : : : | | : : : : 10 YR 100 YR 10 YR 100 Y& 3. CONTRACTOR SHALL CONFIRM LOCATIONS OF
B L L L L L P b P CULVERT 27*'1—"STA 483+66 rrrrrrr S RREEPEEE la = 64.65CFS  96.81CFS |Q = 64.65 CFS  96.81 CFS | - - ALL UTILITIES PRIOR TO CONSTRUCTION
EXIST: 1. - DES 4 X: 0637 ARCH CMP (TO BE : REMOVED) lv = 8.25FT/S 7.95 FT/S |V = T7.93 FT/S 9.35 FT/S i CONTRACTOR : , ;?EGRADE AND VERIFY THAT
' a. ' ' - - . H Y TH
]PROP-] 2 - ]30“ X 63 RCP WITH SETP CD ON BOTH SIDES HW = 873.70 873.83 HW = 871.53 873.57 ALL EXISTING DIE%CHES HAVE F'OS\I/TIVE AND
N P T R i T L gRecIndeies, fLor IC icel LeckTioN,
ITEM DESCRIPTION UNIT QTY 1 1 1 1 1 1 1 1 1 ‘ ‘ ‘ ‘ ‘ ‘ x
400 6006 CUT & RESTORING PAV SY 46 } } } } } } } } } : : : : : : ITEM EXCAVATION (CHANNEL).
402 6001 TRENCH EXCAVATION PROTECTION LF 57 ! ! ! ¢ ! ! ! ! ! ; ; ; ; ; ; 5. SEE RIPRAP LAYOUT SHEET FOR ADDITIONAL
464 6008 RC PIPE (CL IID) (36 IN) LF 130 ! : ! FM. 51 ! ! ! ! ! : : : : ! ! INFORMAT ION.
****** 467 6450 SET (1Y 1D (36 IN) (RCP) (4: 1) (O EA 4
496 6006 REMOV_STR (HEADWALL) EA 2 ! 6 ! ' ! o ! ! ! ! ! ! ! ! ! B N IR OR ALk o [ELD VERIFY LIMITS OF
496 6007 REMOV_STR (PIPE) LF 136 ! ; ! ! ! ! ! ! ! ! ! ! !
658 6048 TNSTL OM_ASSM_(OM-22) (FLX) GND EA 2 CLEARZONE 0, | U U
e S s T i . | . e A [
['SHLDR| * LANE | LANE : [SHLDR |
! ! ! : 64.1°) ‘ ‘ ‘ ‘
USET (TY!ID) (36 IN) : ! LSET (TY!ID) (36 IN) .
o RCR @r ) © N 35.5’ I 28.6’ CAREPY G D (O - &
. . ' . . . . &
: 1 | 1 1 1 : : | : ! ‘ ‘ ‘ 'lo ’Csns@ 7
| ! . ! ! ! ! ! ! : : : ! : NS Zons LS 5 <
890 B ! l | T ! : : : : 5 3 3 : : 3 :?
""""""""""""""""""""""""""""""""""" TEf N\ r e | 10/19/2020
! ! ! . ! ! ! ! ! i ‘ ‘ ‘ ‘ ‘
x| R IR
885 rrrrrrrrrrrrrrrrrrrr HW,W'885 73{— 77777777777777777 i 777777 77777777777777777777777777 TRR 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 NO. | DATE REVISION APPROVED
Hw,o - 884 04l ‘ =
S — ) | Kimley»Horn
880 : = 3 | F-9
‘ ‘ s7 EXIST GROUND @ @ CULVERT: ! ! %
fus £ - séo 9 TRENCH EXCAVATION PROTECTION ; ‘ ‘ ‘ } }
875 ‘ : 875 I Texas Department of Transportation
: : : : : : : : : : : : : : : : : ‘ ‘ ‘ ‘ ‘ ‘ CULVERT LAYOUTS
ERRER EEEEREEEE EERRRREES AERRIEEES e e AL ERREEES e pe R RSt ARERRLLEE ERRRRREL AERRIEEES e e AL | HYDRAULIC DATA (HY-8, v7.60) [~
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ EXIST CONDITION PROPOSED CONDITION
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 10 YR 100 YR 10 YR 100 YR HORIZ: 1"=20°
: : : : : ! : ‘ ‘ : : : ! ) ) VERT: 1"=10" SHEET 10 OF 10
RRES AR R A L P P P R R AR CULVEIRT 28"*"'STA 492+ 25 """" R 1Q = 73.06 CFS  109.41CFS |Q = 73.06 CFS  109.41 CFS|------ Sesion | TG, e PTETTYRTS
! ! ! ! ! ! EXIST 2 - 36" X 68" CMP (TO BE REMOVED): v = 7.46 FT/S  9.07 FT/S |V = 7.84FT/S  9.02 FT/S ;m 3 (SEE TITLE SHEED) V5T
PROP 2 - 36" X o5’ RCP WITH SETP CD ON BOTH SIDES HW = 883.71 886.44 | HW =  884.04 885. 73 KHA STATE DISTRICT COUNTY SheET
: : : : : : : TW = 880.45 880.66 | TW = 881.52 881.74 cnec TEXAS FTw PARKER
100 90 80 70 o0 50 40 30 20 1 O O 1 O 20 3O 4O 50 60 70 80 90 100 CHECK C(‘)’";f';‘ s‘gf” OJ;'; 63




3:05:30 PM

EXIST CULVERT %
€ CULVERT 7
EXIST HEADWALL

PROP CULVERT

RIPRAP (STONE PROTECTION) (24 IN)

A € CULVERT 11 THICKNESS = 36"
_ 8 /w% (116 CY)
85 Q,
OOQ)O‘BQ},OO PROP HEADWALL

RIPRAP (STONE PROTECTION) (24 IN)
THICKNESS = 36"
(35 CY)

SORL RIPRAP (STONE PROTECTION) (12 IN)
] oq&ﬁqéo@o//_mlcmzss T
% 0 od

o KPR 25 v EXIST FENCE
o~ Q@O
889&@%
8%%@35 EXIST FENCE EXIST CULVERT —
5O, N \\\\
o ORRT ’[ X € CULVERT 13
10. 0 !
|
1
CULVERT 7 - STA 150+22 CULVERT 11 - STA 211+88 CULVERT 13 - STA 274+82
e covent ::T::/_Exm cuLveT
|'/_@ CULVERT 16 & CULVERT 20 e € CULVERT 21
|)I/_ PROP CULVERT Ly
+ PROP SET '
" /— ’ I \ PROP SET ‘
: - 7.3 5
| / PROP SET : 2
0 il s N\
s RIPRAP (STONE PROTECTION) (12 IN) ’ & 4l N I’H'LI
o %;gé'/_wlgwﬁs =18 } l N_]: |
- 8055 A RIPRAP 2.0'| 3.3’ |2.0'
) TF - .
e EXIST FENCE RIPRAP (STONE PROTECTION) (12 IN) I CoNey a1
! e THICKNESS = 18" L[ 4 oy
S VUL S— (7 ey SECTION A-A
, EXIST FENCE N.T.S
CULVERT 16 - STA 310+30 CULVERT 20 - STA 387+88 CULVERT 21 - STA 396+80

NOTES:

T
l— @€ CULVERT 26

€ CULVERT 22

PROP CULVERT 1. QUANTITIES SHOWN INCLUDE RIPRAP  p—t—- — e
TOE. RIPRAP TOE QUANTIFIED USING

PROP SET TR Kimley ))) H()I'I’]F_%8

1 1 EXIST CULVERT
1 | I»/_
' |

/—EXIST HEADWALL ©2020 ‘

RIPRAP (STONE PROTECTION) I Texas Department of Transportation
. (12 IN) THICKNESS = 18"
M (33 CV) FM
o

RIPRAP (STONE PROTECTION) (12 IN)
THICKNESS = 18"

EXIST FENCE
X -~

51
RIPRAP LAYOUTS

FM51_DRN_RIPRAP LAYOUT 01

10/19/2020

DATE:
FILE:

‘ EXIST FENCE ]
[/!H [, : £ *
hf

44.9 ;“'52"'§ﬁKWN"§'1'NGH 3
h ! 5_0”700()&; SCALE: 1"=20' SHEET 1 OF 1
. / l‘%?« < N Ry DESIﬁN HED:RB: FEDERAL AID PROJECT NO. HIGHWAY NO.
N FeENsS 7 np 6 (SEE TITLE SHEET) ™M 51
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REMOVE (CONC) RIPRAP
(68 SY)

REMOVE EXISTING GABION MATTRESS

(49 LF) X
REMOVE EXISTING GABION MATTRESS

RIPRAP (STONE PROTECTION) -
(24 IN) (T=36 IN) (136 CY) PROPOSED RIPRAP (STONE PROTECTION)

GABION TOE

PROPOSED GABION MATTRESS ON
PROPOSED RIPRAP (STONE PROTECTION)

GABION MATTRESSES (28 q;)

N

RIPRAP (STONE PROTECTION)

K © (24 IN) (T=36 IN) (44 CY) ~~ "\ =~

(SEE SHEET 66 FOR ADDITIONAL INFORMATION)

NOTES:

1. REMOVE EXISTING GABION MATTRESS, BACKFILL
EROSION WITH STONE PROTECTION, CONSTRUCT
CONCRETE CONNECTION, INSTALL GABION MATTRESS.

-APPROX LOCATION OF EXISTING 2. CONTRACTOR TO VERIFY LOCATION OF SAWCUT

PROP MBGF
SEE MBGF DETAILS SHEET . WEEP HOLE TO REMAIN (TYP) WITH FIELD ENGINEER, PRIOR TO CUTTING OR
FOR ADDITIONAL INFORMATION ’ K REMOVING EXISTING RIPRAP.
i i A 8 g g e\ g f B 8 g a 8 8 8 a 8 a 3. CHANNEL CLEANING AND SMALL TREE REMOVAL
I - ~ SHALL BE PAID FOR UNDER ITEM 100 6002
£ PROP MBGF PREPARING ROW. ACCESS ROUTES FOR EQUIPMENT
02! SEE MBGF DETAILS SHEET SHOULD BE SELECTED TO MINIMIZE CLEARING
kS SAWCUT LINE FOR ADDITIONAL INFORMATION OF VEGETATION IN THE FLOODPLAIN, LEAVE
%% (CONCRETE RIPRAP) ROOT SYSTEMS FOR STABILIZATION. CONTRACTOR
: 53:3: (SEE NOTE 2) TO VERIFY CHANNEL LIMITS WITH FIELD ENGINEER.
> XX A
% 4. CONTRACTOR SHALL BE RESPONSIBLE FOR

X
<
&K

9%
QL

PROTECTING THE EXISTING BRIDGE STRUCTURE

o0
100 o
K5 z,:,: CLEAN AND REPAIR JOINT (15 LF) DURING ALL PHASES OF CONSTRUCTION. ANY DAMAGE
3 | o (SEE TXDOT STANDARD CRR "CAP OPTIONS" FOR TO EXISTING STRUCTURES OR SLOPES SHALL BE
:.: X :::0‘ INSTALLATION OF FLASHING/SHEET METAL AT JOINT) REPATRED AT THE CONTRACTOR’S EXPENSE.
X | ;
O ¥ —
X — - [ I A VS S
——————————————————————— S| T ™
&S [ 212+00 ‘ 213+00
*::23 : ' INSTALL CONCRETE TOEWALL AT SAWCUT EDGE (2 CY)
,:.:, j SEE C-C OF CRR STANDARD FOR ADDITIONAL INFORMATION
5 -
bode

ZS
N
RLS

<>
X

X2

PROP MBGF
SEE MBGF DETAILS SHEET
FOR ADDITIONAL INFORMATION

PROP MBGF

SEE MBGF DETAILS SHEET

FOR ADDITIONAL INFORMATION
----------------- T8 B B B ] B g Y T T

8 B g B 8 B B <)

Tatet

RS

25
LR

10/19,2020

e

GABION MATTRESSES (8 CY)

LR

SRS

RIPRAP (STONE PROTECTION)

RR

000000::’000000
A

<
%%

(24 IN) (T=36 IN) (13 CY) . NO. | DATE REVISION APPROVED

K
XK

(R

(SEE SHEET 66 FOR ADDITIONAL INFORMATION) -
s Kimley»Horn
F-928

REMOVE EXISTING GABION MAT_/TFESS
E (

D

R

e ©2z0z0 ‘
EXISTING SPRING CREEK BRIDGE R

I Texas Department of Transportation
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SPRING CREEK BRIDGE
RIPRAP HEADER REPAIR
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GROUTED GABION

\ WIRE MESH
SECTION 17 X 1'

C A

12" GABION MATTRESS

DOWEL & EPOXY

i
%
r— 5" —

EXISTNG CONCRETE CRR

{
»
S —

WIRE MESH

GABIONS MUST BE TIED IN THIS MANNER AT EAgH STEP OF

CONSTRUCTION AND IS SUBSIDIARY TO ITEM 45
1. INITIAL ASSEMBLY
2. TYING TO ADJACENT GABIONS ALONG ALL CONTACTING EDGES
3. TYING OF LIDS TO SIDES
4 BAR 2. TYING OF LID TO ALL DIAPHRAGMS
AR ACING 12 5. RE-TYING OF THE CUT GABION
GABION TYING DETAIL
N. T. S.
\\H—RIPRAP (STONE PROTECTION)
NOTES:
GABION TOE
1. PROVIDE CEMENTITIOUS GROUTS SPECIFIED IN
TXDOT DMS-4675.
CONCRETE CONNECTION SHALL BE SUBSIDIARY TO ITEM 459
2. ALL REINFORCEMENT SHALL BE GRADE 60.
GABION MATTRESS AND 3. FIELD BEND AS NECESSARY TO PROVIDE
CONCRETE CONNECTION DETAIL MINIMUM COVER OF 2" FOR REINFORCEMENT.

N. T.S.

NO. DATE REVISION APPROVED

Kimley»Horn

©2020 ‘

I Texas Department of Transportation

FM 5]
SPRING CREEK BRIDGE
RIPRAP HEADER REPAIR

SCALE 1"=20" SHEET 2 OF 2
DESIGN | FED-RD- FEDERAL AID PROJECT NO. HIGHWAY NO.
KHA =

e 5 (SEE TITLE SHEET) FM 51
KHA STATE DISTRICT COUNTY SHRET
CHECK TEXAS FTwW PARKER
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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FILE:

(—App/’oach slab or pavement

\ I I
%S g | See Layout for slope } }
ns = | o [ ) L
s & | I /AN Il @@
-~
2, 5 \ } } A/ } } | @® Depression
T > i au
23 %}% } 2 | 1o ¥ ‘ for drain ~ 3
T < 2 S e
53 U | © S @ Il o [ \ / @$
| S Add 2 #5 Bars | | pS
-—L—--—\--—- - b h | o0 o 9 2 o U*X\{o o
I 1 | o
Y
' | ° ! Fj—r—" v T Y @ || v
| #5 Bar (Full | RO N4
Toe of \ length of curb) | v 3§ v
VA 5 | T8 14 v
' 3 2y ! 2=
' s v 8 ! -3 ¥ Y
\ 5 53 |y %3 N4 Y
o S < | Lo
2 T bt | QTJ
3 529 ! T3 ¥ ¥
N =3% | St ¥
© B0 Y oz
~ SO | v Y
© T o= T s A ‘
® & sHC | &= y 4P
<
= o o Sxu | Sz \o/
o 2 'y &9
- < — — - — — — 4 -9 v -+ — <G Y Y
> @ a2 1
I Weep holes\®) /=~~~ ————F———1 - T v
n N
S Weep holes ‘ Y \ Y
| |
I ¥ ¥
! oyt ‘ v
A\ ‘ 1" | v
[ I
B
° o KBJ J‘ v Y Y ‘ Y
- J_ - _ _ _ 14 ¥y !
, | *
— WWR or Reinf :
Steel
See Layout See Layout for ‘
9" location of shoulder '

INTERMEDIATE TOEWALL@

Showing conc
traffic rail

for limits @
PLAN

drain if required. @ 4%

See elsewhere in plans for rail transition

Curb must be
outside of Bridge

drip line ——=4

#5 Bar

. ot
Reinf ™

Add 2 #5E

Bars along
wingwall

Reinf 9" 6[

SEC B-B

(No drain)

2-6" min(7)

1'-6"

LQ,J

_SEC BB

(Shoulder drain
integral with riprap)

ELEVATION

2-6" min(7)

Remf7

2-6" min(7)

4

Ed

Reinf-
SEC D-D.

(Shoulder drain)

Mfff — 1
IR T~
Y Y
Y
Y * Y
Y Y Y
Y Y
Y Y
Y
Y
¥ Y
T SDIN | PN
I
6"
Typ Riprap

acP—

Riprap blockout to be filled
with ACP. (Subsidiary to riprap)

RIPRAP DETAIL AT COLUMNS

__——Column

8"X 18 Gage galvanized
flashing full length

Face of
abut cap —= of cap
Form vertical
face at edge Varies g
of ca -
P Min I Keyway formed
in abut cap,
2 coat with
) asphalt
o - +
X : IS
\S{ e
14 = %
B3
Reinf
% ’ 5
e 1-0" J
© .
Min

Granular material

* (when spec:fied)

Loose graded gravel or crushed stone
placed continuously along periphery
of granular material under riprap only
or as directed by the Engineer

SHOWING KEYWAY OPTION

@ When riprap is shown extended around header on
layout, extend slab and toewall as shown and

N
Reinf

8"X 18 Gage galvanized
flashing full length
of cap

Nail flashing to cap
or wingwall and seal
with joint sealer

6 G
Plug ends and seal joint )(
along ends of cap and

@i j side of wingwalls with @$ \
Jjoint sealer

CAP OPTION A

Reinf
CAP OPTION B

Reinf

3/4u _ - -
1. e Y Exp =~ Face of
. Jt Mat'l abutment
Caulking wingwall
compound
or joint .
sealer Reinf
“— %' Dia x ¥"
Galvanized
anchor screw
at 12" c-c
SECT THRU RIPRAP
AT WINGWALL @

CAP OPTION C

SECTIONS THRU RIPRAP AT CAP@

eliminate 4" curb.

@ Limits and configuration of drains and depressions are as
shown elsewhere in plans or as directed by the Engineer.

@ Location of shoulder drain must consider limitations imposed %

by rail transition. Do not locate shoulder drains at expansion
joints between approach slab and concrete pavement. %

MI:): M6m Const Jt@ M?n E:c: %
\ / L } . Qs s . k. 0‘{ 02 2. . f.

@ See details elsewhere in plans for installation of guard fence
posts through concrete riprap.

@ Provide intermediate toewall only when designated elsewhere
in the plans or included in the specifications.

@ Provide lower level of 2" Dia weep holes at 10" c-c backed by
1 CF packet of gravel and galvanized hardware cloth at all
locations unless directed by the Engineer to eliminate.

@ Use wider or other drain configurations if shown
elsewhere in plans or if directed by the Engineer.

Wall extension may be reduced or modified if approved by
the Engineer. Increase wall extension to 1'-6" whenever the
optional intermediate toewall is called for in the plans.

@ Top of cap to top of riprap dimension varies as directed by
the Engineer. Should be 9" Min for beam/slab type bridges
and 1'-6" for slab span, box beam, or slab beam bridges.

#5 bars shown are required even when synthetic fiber
reinforcing option is selected.

@ Provide sealing option for joint between the face of cap and
riprap as designated by the Engineer or as shown elsewhere
on plans.

@ Flashing (shown in Cap Option A) may be used at wingwall in
addition to Exp Jt Mat'l if shown on plans or directed by the
Engineer.

@ Provide #3 reinforcing bars at 18" Spa c-c. Provide Welded Wire

Reinf
Bars

Reinforcement (WWR) as 6x6-D2.9xD2.9 or D3xD3. Combinations of WWR
and reinforcing bars may be used if both are permitted. Use lap splices
of a minimum 6 inches, measured from the transverse wire of WWR, and

the ends of reinforcing bars.

If granular material is specified, provide upper level of 2" Dia
weep holes at 10' c-c backed by galvanized hardware cloth.

@ 8" x 18 Gage Galv Sheet Metal

Provide WWR or #3 bars, with 1'-0" extension into slope.

@ WWR or reinforcing steel is continuous through riprap
construction joints. Provide WWR or reinforcing steel that

extends 1'-1" minimum into adjacent riprap on each side of
construction joint even if synthetic reinforcing fiber is utilized.

(As directed by the Engineer)

FOR CONTRACTOR'S INFORMATION ONLY:
5" of RR8 = 0.015 CY/SF

4" of RR9 = 0.012 CY/SF

#3 Reinf at 18" c-c = 0.501 Lbs/SF
6x6-D3xD3 = 0.408 Lbs/SF

WWR

WWR or

reinf steel WWR

1%
Min

REINFORCEMENT DETAILS ©

See General Notes for optional synthetic fiber reinforcement.

117000

GENERAL NOTES:

Provide Class "B" concrete (f'c
in plans.

Provide Grade 60 reinforcing steel.

Provide deformed welded wire reinforcement (WWR) meeting
ASTM A1064, unless otherwise shown.

Provide reinforcing bars, deformed WWR, or any suitable combination
of both types for riprap reinforcing, unless specified elsewhere in the
plans.

2,000 psi) unless noted elsewhere

oo I» P i — P

7 Lo
I~ I : n i . P = £

Ly il

I . — D T .

Install construction joints or grooved joints extending the full slant
slope height at intervals of approximately 20 feet unless otherwise
directed by the Engineer.

Hardware cloth, loose grade stone behind weep holes, flashing, or
other sealing material are subsidiary to the bid item "Riprap".

See Layout for limits of riprap.

RR8 is to be used on stream crossings.

RR9 is to be used on other embankments.

= Bridge
Division
I Texas Department of Transportation Standard

CONCRETE RIPRAP AND

SHOULDER DRAINS
EMBANKMENTS
AT BRIDGE ENDS
(TYPES RR8 & RR9)

D s iioh CRR (MOD)
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.
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Variable ~ See
Bridge Layout

ﬁAppmach slab or pavement ﬁ

See Layout for slope

)_7 Edge of bridge

Ee}
= | N4/
|
B | O |0 O O O O
|
l T
| I
| | Y
Toe of | ad [ Vv oew
slope \ | © =
\ @ [ >3
S o
\ o | tQ
\ [ | S
\ S Toewall, | ¥ z rgu
\ ‘: as required ——e EE
\ 3 I ¥ =
\ S | Y auw
T
N ~ | S
\ Q % | = .
QD " \ .
S (S
E z | Y IS
Q \ 5=
[ S 2
R Loy e
> |
N
3 OINS: |
~ =4 | Y
- OS] Ve
\\ LI e
S~ (=] Q | v
R e S 1V = I | B I_ Y
See Layout for limits
PLAN
See elsewhere in plans for rail transition
Showing conc
traffic rail E\E‘E’\ N ’1
Y
Y
Y
¥ ¥
Y
Y
Y
Y Y
7

ELEVATION

Filter fabric,
when required

A
E
=
>,
©
w
w

Face of
abut cap —=

fSee Detail C
ol

1'-0"

1'-0"
Min Granular material
(when specified)

Loose graded gravel or crushed stone
placed continuously along periphery
of granular material under riprap only
or as directed by the Engineer

SECTION A-A AT CAP

8"X 18 Gage galvanized
flashing full length

of capﬁ 6

Nail flashing to cap
or wingwall and seal
with joint sealer

Plug ends and seal joint
along ends of cap and
side of wingwalls with
joint sealer

CAP OPTION A

DETAIL C

@ Top of cap to top of riprap dimension varies
as directed by the Engineer. Provide 9" Min
for beam/slab type bridges and 1'-6" for slab
span, box beam, or slab beam bridges.

w0
wn
(]
<
X
L
=
~
|
1 .
f ©
I
Type R, Type F, Common 1'-0"
Protection Thickness

SECTION B-B

Provide toewall when shoulder drain

is located adjacent to limits of stone
riprap. Omit toewall when thickness of
protection riprap is greater than 18"

8"'X 18 Gage galvanized
flashing full length
of cap

CAP OPTION B

GENERAL NOTES:

Refer to Item 432, "Riprap" for stone size and gradation,
and construction details. See Layout for limits and
thickness of riprap specified.

See elsewhere in plans for locations and details of
shoulder drains.

SHEET 1 OF 2
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No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\srrstdel-19. dgn

1071972020 3:05:41 PM

@ Provide bedding material instead of filter fabric if shown elsewhere
in plans. See Layout for thickness of bedding material.

O } } Ej O @ Minimum toe depth is the larger of the maximum scour depth or
<5 2 times the riprap thickness.
0O ‘ ‘
C] ‘ ‘ B @ "Y" and Height need to be defined. See layout or detail sheet for
1 | Cj values if this option is used.
I |
@ List Stone Protection as size (XX inch) and thickness (YY inch) on
) %) the layout.
{ l s JK\O ﬂ (_ ! z Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.

A (29
Grout when Mortar when Grout when

T T
I
3 I
I
specified —¢ specified ﬁ<’ specified

2

A A A
= = =
‘"@ %) Flat side up %)
& & R
w w wn
9" Slope of g Slope of g
- embankment embankment - Slope of )
Min Min Min embankment Riprap stone
Y Y Y protection
A\ A\ A\
N Upright axes of stone R R
o|c perpendicular to slope o|c o|c
Tl 7.6" RS 16" S 16"
Min Min Min @
g
FIGURE 1 ~ TYPE R STONE RIPRAP FIGURE 2 ~ TYPE F STONE RIPRAP FIGURE 3 ~ TYPE F STONE RIPRAP it 2
xisting
dry or grouted dry or mortared grouted ground *
W Filter fabric or

bedding material

o
‘ A ¥ — MOUNDED TOE
QUL AU 5 e S p
- ‘ g < &)

Riprap stone
protection (@)
N OOO

Length

Existing Existing

groundw groundw

T
o2 )
ouc:
%OQ
K,

oL
3
D00
e
(P
2
g {1y

Filter fabric or
bedding material

e
%é)
n,D
Y
O
[
% Thickness

1,
goa

4@
0

5

EXTENDED ROCK FILLED TRENCH
PROTECTION STONE RIPRAP TOE OPTIONS(®

@)
74)

Grout when
specified

SHEET 2 OF 2

= Bridge
Division

Multiple layers
I Texas Department of Transportation Standard

(more than one

rock depth)

JPPeosy
R s 6"' STONE RIPRAP
2 Filter fabr/‘c@

embankment

N

B Ztes - SRR

gout
%"\
V)

DATE:
FILE:

Min thickness Min FILE: srrstdel-19.dgn on: AES ‘CK JGD ‘Dw BWH ‘CK AES
FIGURE 4 ~ COMMON STONE RIPRAP FIGURE 5 ~ PROTECTION STONE RIPRAP(®) e o513l07 025 | Fwi 61
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TxDOT assumes no responsibility for the conversion
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See Detail "A"
, == / @
6" Min

and usual \ Precast | —— Cement
! culvert stabilized
L n .
! wall ——— = backf/l/@
A i

Cast-in-place
concrete closure
(Place 4 ~ #4's

as shown,)@

1-0" (@)

2" Typ
Min

N

k Cement stabilized

backfill(g)
MULTIPLE UNIT

Bo

SECTIO

End of "Concrete

x Culvert"

N B-B

PLACEMENT

See Section Thru Curb

detail for curb details Finished grade

(roadway slope)

Place additional i;
layer of 6 ~ #4's B
spaced at 6" max <
End of concrete as shown 2
box culvert for 3
payment Bars C )
ﬁ\ | '
] EEE E
1
3" chamfer Z@ ( p ;
(See General recas ol
Notes) ggzc?sée 2 u:
3'-0" Min c/osure@ <lab |8
=
SECTION THRU TOP SLABS LESS THAN 8"
Extend exposed
reinforcing inside
and outside a min
of 4" into gap
ANGLE DETAIL
End of
Concrete closure concrete

Outside face
reinforcing

8" wide band

Inside face Inside face

reinforcing

SECTION A-A

box culvert
for payment
(Typ)

3" chamfer
(See GENERAL >\
NOTES)

Precast

concrete box

v @)

Min
I 2" Typ

Zmn

—— Cast-in-place

Cement
stabilized

backfi//@

=

DETAIL "A" @3

Finished grade
(roadway slope)

@

K
H(#4) —

concrete closure
(Place 4 ~ #4's

as shown.) @

Wingwall —

box culvert
for payment

@

=—=End of concrete

3'-0" Min

G

—=l—

@\4

1'-0" Min extension

()

P —

NN
N

——Cast-in-place
concrete

closure @

l=—Precast
concrete

e a_o/0 -0 o 2 o o

box

v e

WINGWALL CONNECTION

(Also applies to safet

y end treatment.)

-2 @

| 2'-9" |
SECTION THRU CURB ‘
QUANTITIES PER FOOT OF CURB BARS C (#4)
Reinforcing Steel 4.12 Lb (Spa = 1'-0" Max)
Concrete 0.037 CY
somin DO 2'-0" Min

_ (Typ)
-

1'-0" Min extension (Typ)

B

-

—=——End of cast-in-
i place concrete

-« closure

Cement stabilized
backfill between

multi-boxes @

PLAN OF SKEWED ENDS

(Showing multi-box placement.)

Joint

%

BARS K (#4)
(Spa = 1'-0" Max)

(Length = 4'-2")

@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail, bicycle rail, or curbs taller than 1'-0, refer to the
Extended Curb Details (ECD) standard sheet. For structures with T631 or T631LS
bridge rail, refer to the Mounting Details for T631 & T631LS Rails (T631-CM)
standard sheet. Refer to the Box Culvert Rail Mounting Details (RAC) standard
sheet for structures with bridge rail other than T631 or T631LS.

For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
maintain cover. For curbs less than 3" high, Bars K may be omitted.

Extend curb, wingwall, or safety end treatment reinforcing into concrete closure.
Bend or trim, as necessary, any reinforcing that does not fit into closure area.

® © O

Provide a 3-0" Min cast-in-place concrete closure. Break back boxes in the field
or cast boxes short. Provide bands of reinforcing in the closure that are the same
size and spacing as in the precast box section. Provide #4 longitudinal
reinforcement spaced at 12 inches Max within the closure. Except where shown
otherwise, construct the cast-in-place closure flush with the inside and outside
faces of the precast box section.

For multiple unit placements, adjust the length of the closure for the interior walls
as necessary. Provide a 3-0" Min cast-in-place closure in the top slab, bottom slab,
and exterior wall. See Section B-B detail when interior walls are cast full length.

Extend precast box reinforcing a minimum of 1'-0" into concrete closure (Typ).

0V ©

Place bands of reinforcing matching the inside and outside face reinforcing in the
gaps of the top and bottom slabs. Place a band matching the outside face reinforcing
of the wall in the gaps of the walls (placed in the outside face only). Tack weld the
bands to the exposed reinforcing at each point of contact.

For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
finished grade.
e For structures with bridge rail, construct curbs flush with finished grade.
Reduce curb heights, if necessary, to meet the above requirements. No changes will
be made in quantities and no additional compensation will be allowed for this work.

Cement stabilized backfill between boxes is considered part of the box culvert
for payment.

All curb concrete and reinforcing is considered part of the box culvert for payment.

Any additional concrete and reinforcing required for the closures will be considered
subsidiary to the box culvert for payment.

1'-0" typical. 2'-3" when the Box Culvert Rail Mounting Details (RAC) standard sheet is
referred to elsewhere in the plans.

® G 606 ©

For multiple unit placement with overlay, with 1 to 2 course surface treatment, or
with the top slab as the final riding surface, provide wall closure as shown in
Detail "A".

This dimension may be increased with approval of the Engineer to allow the precast
boxes to be tunneled or jacked in accordance with Item 476, "Jacking, Boring, or
Tunneling Pipe or Box". No payment will be made for any additional material in the
gap between adjacent boxes.

MATERIAL NOTES:

Provide Grade 60 reinforcing steel.

Provide ASTM A1064 welded wire reinforcement.

Provide Class C concrete (f'c = 3,600 psi) for the closures.

Provide cement stabilized backfill meeting the requirements of Item 400,
"Excavation and Backfill for Structures."

Any additional concrete required for the closures will be considered
subsidiary to the box culvert.

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

Refer to the Single Box Culverts Precast (SCP) standard sheets for details and
notes not shown.

Chamfer the bottom edge of the top slab closure 3 inches at culvert closure ends.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bars dimensions are out-to-out of bars.

HL93 LOADING

= Bridge
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BOX DATA

SECTION DIMENSIONS REINFORCING (sq. in. / ft.)® @
Fill M Lift

S H T TB TS Height| (Min) Weight

(ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) Asl AS2 AS3 Asd ASS As7 A8 (tons)
4 2 7.5 6 5 <2 - 0.18 0.27 0.15 0.12 0.18 0.18 0.14 4.5
4 2 5 2<3 38 0.18 0.19 0.17 0.12 - - - 3.6
4 2 5 5 5 3-5 38 0.13 0.13 0.13 0.12 - - - 3.6
4 2 5 5 5 10 38 0.12 0.12 0.12 0.12 - - - 3.6
4 2 5 5 5 15 38 0.14 0.16 0.16 0.12 - - - 3.6
4 2 5 5 5 20 38 0.18 0.20 0.21 0.12 - - - 3.6
4 2 5 5 5 25 38 0.23 0.25 0.25 0.12 - - - 3.6
4 2 5 5 5 30 38 0.28 0.30 0.30 0.12 - - - 3.6
4 3 7.5 6 5 <2 - 0.18 0.31 0.18 0.12 0.18 0.18 0.14 5.0
4 3 5 5 5 2<3 38 0.15 0.23 0.20 0.12 - - - 4.1
4 3 5 5 5 3-5 38 0.12 0.16 0.16 0.12 - - - 4.1
4 3 5 5 5 10 38 0.12 0.14 0.14 0.12 - - - 4.1
4 3 5 5 5 15 38 0.12 0.18 0.18 0.12 - - - 4.1
4 3 5 5 5 20 38 0.14 0.23 0.24 0.12 - - - 4.1
4 3 5 5 5 25 38 0.17 0.29 0.29 0.12 - - - 4.1
4 3 5 5 5 30 38 0.21 0.35 0.35 0.12 - - - 4.1
4 4 7.5 6 5 <2 - 0.18 0.33 0.20 0.12 0.18 0.18 0.14 5.5
4 4 5 5 5 2<3 38 0.12 0.26 0.23 0.12 - - - 4.6
4 4 5 5 5 3-5 38 0.12 0.18 0.18 0.12 - - - 4.6
4 4 5 5 5 10 38 0.12 0.15 0.15 0.12 - - - 4.6
4 4 5 5 5 15 38 0.12 0.19 0.20 0.12 - - - 4.6
4 4 5 5 5 20 38 0.12 0.25 0.25 0.12 - - - 4.6
4 4 5 5 5 25 38 0.14 0.31 0.31 0.12 - - - 4.6
4 4 5 5 5 30 38 0.17 0.37 0.37 0.12 - - - 4.6

@ For box length = 8-0"

@ASZ thru AS4, AS7 and AS8 are minimum required areas of
reinforcement per linear foot of box length. AS5 is minimum
required area of reinforcement per linear foot of box width.
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@Length is equal to spacing of longitudinal
reinforcing plus 2". (10" Min) (Typ)

MATERIAL NOTES:

Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
at each face in slabs and walls. This minimum requirement
may be met by the transverse wires when wire mesh
reinforcement is used.

Provide Class H concrete (f'c = 5,000 psi).

GENERAL NOTES:

Designs shown conform to ASTM C1577. Refer to ASTM C1577
for information or details not shown.

See Box Culverts Precast Miscellaneous Details (SCP-MD)
standard sheet for details and notes not shown.

In lieu of furnishing the designs shown on this sheet, the
contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shop plans for alternate designs in accordance
with Item "Precast Concrete Structural Members (Fabrication)'.
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BOX DATA
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FILE:

SECTION DIMENSIONS REINFORCING (sq. in. / ft.)® @
Fill M Lift

S H T B TS Height| (Min) Weight

(ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) Asl AS2 AS3 Asd ASS As7 A8 (tons)
5 2 8 7 6 <2 - 0.19 0.27 0.18 0.14 0.19 0.19 0.17 6.0
5 2 6 6 6 2<3 44 0.22 0.20 0.16 0.14 - - - 5.1
5 2 6 6 6 3-5 44 0.16 0.14 0.14 0.14 - - - 5.1
5 2 6 6 6 10 36 0.15 0.14 0.14 0.14 - - - 5.1
5 2 6 6 6 15 36 0.20 0.18 0.18 0.14 - - - 5.1
5 2 6 6 6 20 36 0.26 0.23 0.24 0.14 - - - 5.1
5 2 6 6 6 25 36 0.33 0.29 0.29 0.14 - - - 5.1
5 2 6 6 6 30 36 0.39 0.34 0.35 0.14 - - - 5.1
5 3 8 7 6 <2 - 0.19 0.31 0.21 0.14 0.19 0.19 0.17 6.6
5 3 6 6 6 2<3 45 0.18 0.24 0.19 0.14 - - - 57
5 3 6 6 6 3-5 36 0.14 0.17 0.16 0.14 - - - 5.7
5 3 6 6 6 10 36 0.14 0.16 0.17 0.14 - - - 57
5 3 6 6 6 15 35 0.16 0.21 0.22 0.14 - - - 5.7
5 3 6 6 6 20 35 0.21 0.27 0.28 0.14 - - - 5.7
5 3 6 6 6 25 35 0.26 0.34 0.34 0.14 - - - 5.7
5 3 6 6 6 30 35 0.31 0.41 0.41 0.14 - - - 5.7
5 4 8 7 6 <2 - 0.19 0.33 0.24 0.14 0.19 0.19 0.17 7.2
5 4 6 6 6 2<3 45 0.16 0.27 0.22 0.14 - - - 6.3
5 4 6 6 6 3-5 45 0.14 0.19 0.18 0.14 - - - 6.3
5 4 6 6 6 10 36 0.14 0.18 0.18 0.14 - - - 6.3
5 4 6 6 6 15 35 0.14 0.23 0.24 0.14 - - - 6.3
5 4 6 6 6 20 35 0.17 0.30 0.31 0.14 - - - 6.3
5 4 6 6 6 25 35 0.21 0.37 0.38 0.14 - - - 6.3
5 4 6 6 6 30 35 0.25 0.44 0.45 0.14 - - - 6.3
5 5 8 7 6 <2 - 0.19 0.35 0.26 0.14 0.19 0.19 0.17 7.8
5 5 6 6 6 2<3 45 0.14 0.29 0.24 0.14 - - - 6.9
5 5 6 6 6 3-5 45 0.14 0.21 0.20 0.14 - - - 6.9
5 5 6 6 6 10 45 0.14 0.19 0.20 0.14 - - - 6.9
5 5 6 6 6 15 36 0.14 0.24 0.25 0.14 - - - 6.9
5 5 6 6 6 20 35 0.15 0.31 0.32 0.14 - - - 6.9
5 5 6 6 6 25 35 0.18 0.38 0.39 0.14 - - - 6.9
5 5 6 6 6 30 35 0.21 0.46 0.47 0.14 - - - 6.9

@ For box length = 8'-0"

@ASI thru AS4, AS7 and AS8 are minimum required areas of
reinforcement per linear foot of box length. AS5 is minimum
required area of reinforcement per linear foot of box width.
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@Length is equal to spacing of longitudinal
reinforcing plus 2". (10" Min) (Typ)

MATERIAL NOTES:

Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
at each face in slabs and walls. This minimum requirement
may be met by the transverse wires when wire mesh
reinforcement is used.

Provide Class H concrete (f'c = 5,000 psi).

GENERAL NOTES:

Designs shown conform to ASTM C1577. Refer to ASTM C1577
for information or details not shown.

See Box Culverts Precast Miscellaneous Details (SCP-MD)
standard sheet for details and notes not shown.

In lieu of furnishing the designs shown on this sheet, the
contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shop plans for alternate designs in accordance
with Item "Precast Concrete Structural Members (Fabrication)'.
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TABLE OF VARIABLE DIMENSIONS
AND QUANTITIES FOR ONE HEADWALL (5)
& P s e |
\% “6@ Reinf | Conc Reinf | Conc
2 w X Y L (Lbs) | (CY) | X and w | (Lbs)| (CY)
Q
12| 3-3% | 2-83 | 2-10" 3-3Y | 85 |05 1'-93% | 20 | 0.2
15" | 3-10%"| 3-0Y" -4 | 3-104%"| 97 |06 | 2-3" 25 | 0.3
18| 4-5k%" | 3-4 3-10"| 4-5" 119 | 08| 2-94 | 32 | 04
21" 5-03% | 3-7 W | 4-4"| 5-0" 134 | 09| 3-2Y4 43 | 0.5
24" | 5 -9 Y 4-03 | 4-10" 5-7" 154 | 1.1 | 3-8%" | 51 | 06
27" | 6 -4l | 4-aly | 5-4"| 6-2" 164 | 1.3 4-03%" | 57 | 0.7
30" | 6-114%"| 4-8" 5-10" 6-83%" | 187 | 15| 4-53" | 67 | 0.8
Sl 33| 7-6k | a-113| 6-4 | 7-33 | 205 1.7 | 4-10" 73 | 0.9
36" | 8-13% | 5-3Y" 6-10" 77-10%"| 231 | 19| 5-3Y | 82 | 1.1
42" 9-3 3" 5-10%" 77-10" 9-0%" | 271 | 24| 6-0%" | 100 | 1.4
48" 10-9%" | 6-5%" | 9-4"|10-9Y" | 325 | 32| 6-93%" | 121 | 18
54" | 11'-11 %' 7' -1" 100-4" | 11'-11 Y| 384 | 38| 7-9Y" | 154 | 2.2
60" |13 -1 | 7-8Y" |11I'-4" | 13-1" 431 | 45| 8-61%" | 178 | 26
66" | 14' - 4" g-3% [12-4" |14 -3" 489 | 53| 9-03" | 198 | 3.0
72 |15 -6 " 8-10 %13 -4" | 15-4 %" | 537 | 61| 9-8" 220 | 3.3
12| 4-1Y 2-83 | 4-3"| 4-11" 10807 | 1r-93% | 23 | 02
15" | 4 -10" 3-0Yy 5-0"| 5-9Y (127109 2-3" 29 | 03
18" | 5-7" 3 -4 5-9"| 6-7% |15 | 1.1| 2-94% | 37 | 0.5
21" -3 | 3-7%" | 6-6"| 7-6" 177 | 1.3 | 3-2Y" 49 | 0.6
29" | 7 -2 4-03 | 7-3 | 8-4% | 204 | 16| 3-8 | 59 | 07
27| 7 -11" -4l | 8-0"| 9-23 | 225 19| 4-03%" | 68 | 09
30| 8-73% | 4-8 g-9"|10-1Y | 260 | 22| 4#-53% | 79 | 1.0
w33 9-4k | #-113%| 9-6"|10-113| 282 | 25| 4-10" 8 | 1.2
36" |10 -1 4" 5-3L |10-3" |11'-10" 313 | 29| 5-3Y 97 | 1.4
42" |11 - 7" 5-10%"|11"-9" |13-6 %" | 379 | 37 | 6-01" | 122 | 1.8
48" |13 -53" | 6-5%" |14 -0" | 16' - 2" 465 | 49| 6 -9 %" | 152 | 2.4
54" |14 -11 % 77-1" 15-6" | 17'-10 3| 544 | 59| 77-9 14" | 190 | 3.0
60" | 16'- 5" 7-8Y |177-0" |19-7 %" | 616 | 7.0 | 8-61" | 224 | 3.5
66" |17/ -10 3| 8-31" |18-6" |21'-4Y" | 701 | 81| 9-03" | 248 | 4.0
7219 -4 Y 8-10 %20 -0" |23 -11Y" | 786 | 94| 9-8" 281 | 4.6
20| 4-11" 2-87" | 5-8 | 6-64% |136|09| 1'-9%" | 26 | 0.3
15" 5-9% | 3-0Y" 6-8 | 7-8% 162 12| 2-3" 33 | 0.4
18" | 6-8Y" 34" 77-8" | 8-104| 198 | 15| 2-9Y" 43 | 0.6
21" 7-6 % | 3-7%" | 8-8"|10-0" 232 | 1.8 3-2Y 57 | 07
24" | 8-6% | 4-03" | 9-8" |11'-2" 264 | 22| 3-8 | 68 | 0.9
27| 9-5Y -4k |10-8" |12-33" | 292 | 26| 4-0%" | 79 | 1.1
30" |10 - 4" 4 - 8" 11'-8" | 13-5%" | 333| 30| 4-53%"| 91 | 1.3
|33 -2 | #-11312-8 [14-71% | 368 | 35| 4-10" 104 | 1.5
36" | 12-1" 5-3 |13-8"|15-9Y | 411 | 40| 5-3Y | 115 1.7
42" | 13 - 10" 5-10 %" 15-8" |18 -1" 495 | 5.1 | 6-011" | 144 | 2.2
48" | 16'-2 6-5%" |18-8"|21'-6 3" | 612 | 68| 6-93 | 183 | 3.0
54" |17 -11 Y4 7 -1" 200-8" |23 -10Y"| 729 | 82| 7-9 Y | 231 | 3.7
60" |19 -8 Y" 7 -8 |222-8" | 26' - 2" 824 | 98| 8-61" | 270 | 4.4
66" |21'-51%" | 8-3L" (24 -8" |28 -53" | 947 |11.4| 9 -0 3" | 305 | 5.0
72023 -2 % | 8-103"|26'-8" |30-9 %" |1,060|13.2| 9 -8" 342 | 5.7
12| 6-6% | 2-8%" | 8-6"| 9-9%" |192| 14| 1'-9%" | 30 | 04
15" 7-8%" | 3-0Y |(10-0" |11'-6 %" | 230 | 19| 22-3" 40 | 0.5
18" | 8-10%"| 3-4 11-6" | 13-3Y | 281 | 24| 2-9Y 51 | 07
21" 10-0 3% | 3-7% |13-0" |15-01Y" | 334 | 29| 3-24" 69 | 1.0
24" 11-4 Y 4-03" |14 -6" | 16'-9" 377 | 35| 3-8 | 83 | 1.3
27" 12-6 Y 4 -4l |16-0" |18-53" | 428 | 42| 4-03%" | 98 | 1.5
S| 3013-8Y 4 -8 17/-6" |20'-2 %" | 488 | 49 | 4-53" | 113 | 18
33" |14-10Y"| 4-113"19-0" |21'-11Y%"| 551 | 57 | 4-10" 130 | 2.0
36" |16-0Y" 5-34 |20-6" |23 -8" 606 | 65| 5-31Y" | 145 2.4
42" |18 -4k | 5-10%"|23-6" |27'-1Y%" | 740 | 84| 6-0%" | 184 | 3.1
48" |21'-6 3" | 6 -53" |28 -0" |32 -4" 946 | 11.4| 6 -9 %" | 240 | 4.1
54" |23 -10 3| 7-1" 31'-0" | 35-9 % |1,124|13.8| 7-9Y" | 303 | 5.2
60" |26-23 | 7-81Y" |34-0" |39 -3" 1,278\ 16.4| 8 -6 %" | 358 | 6.2
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TABLE OF ® TABLE OF

REINFORCING STEEL CONSTANT DIMENSIONS

Bar Size Spa No. PL/?;?Z %) G K @ H
A #4 1'-0" ~ 12" 0-9" 1I'-0" 2'-0"
B #3 I'-6" ~ 15" o-11" 1'-0" 2'-3"
CL & CS #4 1'-0" ~ 18" 1-2" 1'-0" 2'-6"
D #3 1-0" ~ 21" -4 1-0" 2'-9"
E #5 ~ 4 24" r-7" I'-0" 3-0"
F #5 ~ ~ 27" 1'-8" I-0" 3-3
G #3 ~ 2 30" 1'- 10" I'-0" 3-6"
SL & SS #4 ~ 6 33" I'-11" I'-0" 3-9"
VL & VS #4 1I'-0" ~ 36" 2'-1" 1I'-0" 4'- 0"
wL & WS #5 ~ 4 42" 2'- 4" I'-0" 4'- 6"
48" 2'-7" I'- 3" 5-3"
54" 3-0" -3 5-9"
60" 3-3" I'- 3" 6 - 3"
66" 3-3" I'- 3" 6'-9"
72" 3-4" -3 7'-3"

@Ouantities shown are for concrete pipe and will
increase slightly for metal pipe installations.

@ For vehicle safety, construct curbs no more
than 3" above finished grade. Reduce curb
heights, if necessary, to meet these
requirements. No changes will be made in
quantities and no additional compensation will
be allowed for this work.

@ Provide a 1'-0" footing as shown where required
to maintain 4" minimum cover for pipes.

@ Dimenisions shown are usual and maximum.

@ Quantities shown are for one structure end only
(one headwall).

@ ) 12xH -7
Min Length = 6"+ 3" x\™ 15 x [
Max Length = 12 x H - 3" X(M) - I
12 x L
@Lengths of wings based on SL:1 slope along this

line.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide Class C concrete (f'c = 3,600 psi).

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design
Specifications.

Do not mount bridge rails of any type directly to
these culvert headwalls.

This standard may not be used for wall heights, H,
exceeding the values shown.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.
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TABLE OF VARIABLE DIMENSIONS

AND QUANTITIES FOR ONE HEADWALL (5)

@ 15° Skew 30° Skew 45° Skew
l;i zg Values for One Pipe y:r/ug‘agc;OAgst'fdlgifg Values for One Pipe l\‘/jrluggdcoAgst‘fdP%i)z Values for One Pipe ygluggcloAgst‘?dlgizz
@ IS Reinf| Conc Reinf| Conc Reinf | Conc Reinf | Conc Reinf | Conc Reinf | Conc
© w (Lbs) | (CY) w (Lbs) | (CY) w (Lbs)| (CY) w (Lbs) | (CY) w (Lbs)| (CY) w (Lbs) | (CY)
° ORIO) ORIO) OO ®|® ORI6) @@
2" 9-4"| 124 | 1.1 1'-9 %" 15 | 0.2 100-5" | 130 | 1.2 2'-0" 16 0.2 122-9" | 159 | 1.5 2 -5 3" 17 0.3
15" (100-7" | 136 | 1.3 2 -3 17 0.2 11'-10"| 159 | 1.5 2'-6" 18 | 0.2 14' - 6" 191 | 1.8 3-07%"| 20 0.3
18" (11'-11"| 165 | 1.5 2'-9" 19 | 0.3 13-3" 174 | 1.7 3-1" 29 0.3 16'-3" | 207 | 2.1 3-9 Y 33 0.4
21" 13-2" {203 | 19| 3-24%"| 31 |04 | 14-9" | 233| 21| 3-63%"| 33 | 04| 18-0"|276 |26 | 4-4Y% | 36 | 05
24" | 14'-6" | 240 | 2.1 3-81Y4" 34 0.4 16'-2" | 251 | 2.4 4-1%" | 36 0.5 19'-10"| 318 | 2.9 5-0%"| 39 0.6
27" 115 -9" | 258 | 2.5 4-0%" | 38 0.5 177-7" | 292 | 2.8 4-6Yy" 39 06 | 21'-7" | 342 | 3.4 5-61Y4 44 0.7
30" 17'-1" | 297 | 2.8 4-53" | 40 0.6 19°-1" | 311 | 3.1 5 -0" 42 | 06 | 23 -4" | 388 | 3.8 6 -1 | 47 0.8
N33 |18-5" 320 33| 4-93%" | 43 | 06| 20-6" | 358 | 36| 5-4%" | 46 |07 | 25-1" | 439 | 44 | 6-7Y4% | 51 | 09
36" |19 -8" | 401 | 4.0 5 -3 47 09 | 2I'-11"| 422 | 4.5 5-10 %'l 50 09| 26'-10"| 517 | 5.5 7 -2 Y 55 1.2
42" (22'-3" | 476 | 5.0 6'-07"| 53 1.1 24'-10"| 528 | 5.6 6'-87" | 56 1.2 | 30'-5" | 634 | 6.9 8 -3" 76 1.4
48" [ 25'-11"| 577 | 6.6 6'-97"| 60 1.3 | 28'-10"| 637 | 7.3 7'-7Y 79 1.5 35-4" 1791 | 9.0 9-37"| 88 1.8
54" 128 -6" | 711 | 7.8 7'-9" 83 1.6 | 31'-9" | 781 | 8.7 8 -8" 81 1.8 | 38-11"1 958 | 10.7|10-7 " 97 2.2
60" |31'-1" | 805 | 9.2 8-614" 91 19| 34-8"| 881|102 9-61Y4" 97 2.1 42'-5" |1,113|125|11'-8" 124 | 2.6
66" |33 -8" | 907 |106| 9-07"| 98 2.1 37'-6" |1,028|11.8|10-11Y%" | 102 | 2.4 46'-0" 1,235 145|112 -4} | 132 | 2.9
72" (36'-3" |1,071| 12.1| 9 -8" 105 | 2.4 40'-5" |1,207|135|10'-9 1" | 110 | 2.6 | 49 -6" |1,446|166 |13 -2 1" | 141 | 3.2
127113 -6" | 178 | 1.6 1'-9 3" 15 | 0.2 15-0" | 189 | 1.8 2'-0" 15 0.2 18 -5" | 237 | 2.2 2 -5 3" 17 0.2
15" 115 -3"| 212 | 1.9 2 -3 17 0.2 17'-0" | 223 | 2.1 2'-6" 17 03| 20-10"| 276 | 2.6 3-03%"| 20 0.3
18" 17'-1" | 231 | 2.3 2'-9" 19 | 0.3 19 -1" | 259 | 2.5 3-1" 29 03| 23-4"| 318 | 3.1 3-9 32 0.4
21" 118 -11"| 306 | 2.7 3-2 Y 31 04| 21'-1" | 339 | 3.0 3-6%"| 33 | 04| 25-10"| 413 | 3.7 4 -4 Y 36 0.5
24" 1 20'-8" | 345 | 3.1 3-87"| 35 04| 23-1"| 384 | 35 4-1%"| 36 05| 28 -3"| 462 | 4.2 5-0%"| 40 0.6
27" 1 22'-6" | 376 | 3.7 4-0% | 38 05| 25-1" | 438 | 4.1 4-6Y 39 06| 30-9" | 522 | 5.0 5-64 44 0.7
30" | 24'-4" | 422 | 4.1 4-53 | 40 0.6 | 27'-2" | 466 | 4.6 5 -0" 42 | 06 | 33-3" | 578 | 56 6 -173%" | 47 0.8
;{ 33" (26'-2" | 476 | 4.8 4 -10" 43 06 | 29'-2" | 522 | 5.3 5-4%" | 46 0.7 | 35-9" | 644 | 6.5 6-71Y 51 0.9
36" | 27'-11"| 590 | 5.9 5 -3 47 08 | 31'-2" | 645 | 6.6 5-10 7'l 50 09| 38-2"1787 | 80 7 -2 56 1.2
42" (31'-7" | 684 | 7.3 6-01Y4 | 53 1.1 35 -3"|776 | 82 6'-87"| 56 1.2 | 43-2" 1933 |100| 8-3" 79 1.4
48" [ 36'-9" | 880 | 9.6 6'-97%"| 61 13| 41'-0" | 953 | 10.7| 7'-7 " 81 15| 50 -2" [1,166|13.1| 9 -3 %" | 88 1.8
54" 40 -5" |1,065(11.4| 7'-9" 85 1.6 | 45-0" |1,185|127| 8-8" 89 18| 55 -2" (1,435 155|10 -7 Y" 97 2.2
60" | 44'-0" |1,224|13.3| 8-6 4" 93 1.9 | 49 -1" |1,356| 14.8| 9'-6 4" 96 2.1 60'-1" [1,635|18.2|11'-8" 124 | 2.6
66" | 47'-7" |1,357|15.4| 9'-1" 98 2.1 53 -1" |1,497|17.2|10'-1%" | 103 | 23| 65 -1" |1,892|21.1|12-4Y" | 130 | 2.9
72" (51'-3" |1,624|17.7| 9 -8" 105 | 23| 57'-2" |1,787|19.7 |10 -9 Y | 109 | 26 | 70 -0" (2,218 24.1|13 -2} | 139 | 3.2
2201177 -7" | 232 | 2.1 1'-9 3" 15 | 0.2 19 -8" | 259 | 24 2'-0" 16 0.2 | 24-0" | 314 | 29 2 -5 3" 18 0.2
15" [19'-11"| 272 | 2.5 2'-3 17 0.2 | 222-3" 1| 301 | 28 2'-6" 18 | 03] 27'-3" | 361 | 3.5 3-07%"| 21 0.3
18" [22°-3" | 313 | 3.0 2'-9" 19 | 0.3 | 24'-10"| 344 | 3.3 3-1" 29 0.3 | 30'-5" | 427 | 4.0 3-9 Y 32 0.4
21" | 24'-7" | 407 | 3.6 3-2h 31 0.4 | 27'-5" | 446 | 4.0 3-6%"| 33 | 04| 33-7"| 549 | 49 4 -4y 36 0.5
24" | 26'-11"| 455 | 4.1 3-8%"| 35 0.4 | 30'-0" | 499 | 4.5 4-1%"| 36 05| 36'-9" | 609 | 5.6 5-0%"| 40 0.6
27" 129'-3" | 514 | 4.8 4-0%"| 38 05| 322-7" | 562 | 5.4 4-6Y 40 06| 39-11" 703 | 6.6 5-61Y4 43 0.7
30" | 31'-7" | 568 | 5.4 4-53"| 40 06 | 35-3"| 620 | 6.0 5 -0" 42 | 0.6 | 43 -2" | 768 | 7.4 6'-1%"| 49 0.8
:r- 33"133-11"| 634 | 6.2 4 -10" 43 0.7 | 37/-10"| 710 | 7.0 5-43" | 46 0.7 46' - 4" | 848 | 8.5 6 -7 52 0.9
36" |36'-3"| 776 | 7.7 5 -3 48 09 | 40 -5" | 868 | 8.6 5-10 ' 49 09 | 49 -6" |1,058|106| 7'-2 Y 56 1.1
42" (40 -11"| 921 | 9.6 6-01Y" | 53 1.0 | 45-7" |1,022| 107 | 6 -8 3" | 57 1.2 | 55'-10"|1,262| 13.1| 8 -3" 78 1.4
48" | 47'-7" |1,152| 126 | 6 - 10" 61 1.3 53-1"|1,268|140| 7'-7 " 80 15| 65-1"|1,587|17.2| 9-3%"| 86 1.8
54" | 52'-3" |1,416|149| 7'-9 " 86 1.6 | 58 -4" |1,589|166| 8 -8" 89 18| 71-5" |1,924| 204 |10 -7 Y 95 2.2
60" | 56'-11"|1,606|17.5| 8-6 %" | 92 19| 63-6" |1,806|195| 9-614" 95 2.1 77'-9" 12,1921 239 |11'-8" 122 | 26
66" |61'-7" [1,819(20.2| 9-0 %" | 97 2.1 68 -8" |2,019|225|10-11Y%" | 101 | 24 | 84 -2" |2,472|276 |12 -4} | 131 | 2.9
72" [66'-3" |2,150(23.2| 9'-8" 104 | 2.4 73 -11"12,379(259|10'-9 " | 108 | 26 | 90'-6" |2,937|31.7 |13 -2 | 138 | 3.2
12" (25 -11"| 342 | 3.1 1'-9 %" 15 | 02| 28-10"| 374 | 3.5 2'-0" 16 0.2 | 35-4" | 456 | 4.3 2 -5 3" 17 0.2
15129 -3"| 390 | 3.7 2 -3 17 | 02| 322-7" | 442 | 4.2 2'-6" 18 | 0.2 | 39-11"| 549 | 5.1 3-03%"| 20 0.3
18" |32°-7" | 459 | 4.4 2'-9" 20 | 0.3 | 36'-4" | 515 | 4.9 3-1" 29 03| 44 -7" 1629 | 6.0 3-9 N 33 0.4
21" 36'-0" | 608 | 5.3 -2 31 0.4 | 40'-2" | 660 | 5.9 3-6%"| 33 | 04 49'-2" | 823 | 7.2 4 -4 Y 38 0.5
24" 39 -4" | 672 | 60| 3-83"| 35 | 04| 43-11"|748| 67 | 4-13"| 36 | 05| 53-9"|920| 82| 5-03"| 42 | 06
27" | 42'-8" | 770 | 7.1 4-03%" | 38 05| 47'-8" | 852 | 8.0 4-6Y 41 0.5 | 58-4" (1,039 9.7 5-6 4 45 0.7
30" | 46'-1" | 839 | 8.0 4-53" | 40 06 | 51'-5" | 949 | 8.9 5 -0" 44 06 | 622-11"|1,162|109| 6 -1 %" | 48 0.8
S 33" 149 -5" | 947 | 9.2 4 -10" 45 0.7 | 55-2"[1,040{103| 5-43%" | 48 | 07 | 67 -6" |1,292|126| 6 -7 " 50 0.9
36" |52 -10"|1,151|11.4| 5-3" 49 | 08 | 58 -11"1,287|127| 5-10 %" 51 1.0 72 -1" |1,583|156| 7'-2 Y 55 1.1
42" | 59'-6" [1,365|14.2| 6-01%" | 55 1.0 | 66'-5" |1,530|158| 6 -8 %" | 57 1.2 | 81'-4" |1,875|19.4| 8-3" 76 1.4
48" (69 -4" |1,737|18.5| 6 - 10" 59 1.3 77 - 4" [1,942(20.7| 7'-7 " 79 15| 94 -9" |2,368|253| 9-33"| 86 1.8
54" 76'-1" |2,138|22.0| 7' -9 4" | 83 1.6 | 84'-10"|2,378|246| 8 -8" 87 1.8 | 103 -11"12,912|30.1|10 -7 Y" 95 2.2
60" | 82'-10"(2,426| 258 8 -6 74" | 90 19| 92°-5" |2,681/288| 9-61Y4" 94 2.1 |113-2" |3,294|353|11'-8" 122 | 26
66" | 89'-7" |2,730(29.9| 9-073%"| 9 2.1 99'-11"13,038|33.3|10'-11%" | 101 | 2.4 |122'-4" |3,697|408|12-4Y" | 130 | 2.9
72" (96'-3" |3,218(34.2| 9 -8" 102 | 2.4 |107'-5" |3,580(382|10'-9 Y | 108 | 2.6 | 131'-6" |4,372|468 |13 -2 1" | 139 | 3.2

w
TABLE OF
@ w/2 - CONSTANT DIMENSIONS
]L ‘ Dia of
SL ¢ SU'UCTUI'EH Bars Ew Pipe (D) G K @ H T E
e 1o 0_ 9 - 0" > g 0- 9 7 o
15" o-11" 1I-0" 2'-11" o-9 1'-9"
18" 7o -0 3o 0-9 -9
- ﬁBars A2 27 - g 1 -0" 3_5 0 - 9" > _ o
o4 7 7 1_0" 3_g" 0_9 2 _o"
I/
1% o7 7_g" -0 317" 0-9 o 3v
(Typ)
30" 1I'- 10" 1I-o0" q4-2" o-9 2'- 3"
Bars F
~ 33" I-11" r-o0" 4 - 5" o-9 2'-6"
j’ 36" 2- 1" 1-0" 4-8" 1-0" 2-6"
Bars Al 40" o4 17— 0" 5 _ o 10" > _ o
ELEVATION 48" 27" -3 5-11" -0 3-0"
_ 54" 3-0" -3 6- 5" -0 3-3
60" 3_ 3 7 3 611" 1-0" 3_ 6
¢ Pipe or pipes 66" 3- 3 7= 3" 7 - 5" 170" 3 -9
7om 3_ 4 73 711" -0 40"
Ske
= w
TABLE OF (©
g fore A REINFORCING STEEL
Bars E
J / Bar Size Spa No.
e —_ Al #5 ~ 2
R / // ) A2 #5 I'-6" ~
wl s - p — #5 ~ 2
=Y v / \‘A( Ty [ Bars F2 F #5 10" _
g AN J Bars F1
w/2 ¢ Structure N E
~|= N
/ \7/ w ~ m
1
Lengths of wings ~
based on SL:1 slope / PLAN OF SKEWED PIPES *
along this line. T
Showing 30° skew.
Toe of
slope —
g 9 Finished grade
‘ (roadway slope) | E-12"
A BARS F2
F MATERIAL NOTES:
[ 5 ‘ T Provide Grade 60 reinforcing steel.
Bars E INRA @ X " Provide Class C concrete (f'c = 3,600 psi).
T T Tyn s |m© b
= hE S GENERAL NOTES:
Bars F1 ; > Designed according to AASHTO LRFD Bridge Design
| Specifications.
RN AN Do not mount bridge rails of any type directly to these
S f ' culvert headwalls.
Bars A2 T ' This standard may not be used for wall heights, H,
g N exceeding the values shown.
Bars F2 7] | ®
Bars A]ﬁ ’
[ Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.
SECTION AT

CENTER OF PIPE

@Tota/ quantites include one 3'-1" lap for
bars over 60" in length.

@ Quantities shown are for concrete pipe and will
increase slightly for metal pipe installations.

@Iﬂdr‘cated slope is perpendicular to centerline
pipe or pipes.

@Fur vehicle safety, construct curbs no more
than 3" above finished grade. Reduce curb
heights, if necessary, to meet these
requirements. No changes will be made in
quantities and no additional compensation will
be allowed for this work.

@Dimensions shown are usual and maximum.

@ Quantities shown are for one structure end only
(one headwall).

=t
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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TABLE OF DIMENSIONS AND REINFORCING STEEL

(Wings for One Structure End)

TABLE OF WINGWALL
REINFORCING (Two~Wings)

@ Extend Bars P 3'-0" Min into bottom slab of
box culvert.

TABLE OF MAXIMUM
WING HEIGHTS

WING DIMENSION CALCULATIONS:
Formulas:

- Bar Size| No. Spa - Hw=H+ T+ C - 0.250
Variable Estimated DL & DS| #5 ~ ],po,, @Adjust to fit as necessary to maintain 11#2" clearcover and 4" Side Slope Hw Max A = (Hw - 0.333) (SL)
Dimensions i i Quantities - Min between bars. 3:1 11'- 5" .
Reinforcing per ft of E #4 — 10" i 10" B = (A) [tan (B + 15°)]
- wing length F #4 ~ 1'-0" @ Quantities shown are based on an average wing height for two wings - T Lw = (A) = [cos (6 + 15°)]
Maximum Bars J1 Bars J2 (Two~Wings) — (one structure end). To determine total quantities for two wings multiply 6:1 - i .
Wingwall | w X y z G 7o 4 the tabulated values by 0.5 (A+Lw) For cast-in-place culverts.
Height L Spa g Spa Reinf Conc M #4 4 ~ y 0. . Ltw= [(N) (S) + (N + 1) (U)] = (cos ©)
HW @ @ (Lb/Ft) | (CY/Ft) P #4 ~ 1'-0" @Recommended values of slope are: 3:1, 4:1, and 6:1. Provide 3:1 or flatter = For precast culverts:
RL #5 3 ~ slope. 2 Ltw= [(N) (2U + S) + (N - 1) (0.500')] + (cos )
2'-6"|2'- 5"[1'- 0" 9" 7" #4|1'-0"| #4|1'-0"| 33.73 | 0.248 RS #5 3 — t ) _
370" 2- 57 1°- 0" 9" 7o 74l 1 -0 #4171 -0"| 37.07 | 0.261 v Py = o @ When shown elsewhere on the plans, construct 5 deep Soncrete riprap. @g =~ E Lc = (Ltw) - (2U) + (cos ©)
3 672 - 57 1. 0" g 7ol #al1 -0 #4l1 -0"| 37.74 | 0.273 Pﬁyment fffg r/;;rap is %5 re?ucllrgd ff{ ItEem_432, R/;Zrag. Un/fss ;)vther_W/vste E:v 2 1 ) % Atw= (L.c) + (B) .
4 025171 o 9 il wal1 07 #4l 1 -0"| 38 41 10 285 TABLE OF ESTIMATED shown on the plans or directe y the Engineer, extend construction joints > T nﬁ Slo Total Wingwall Area (two wings ~ S.F.)
: : CULVERT TOEWALL or grooved joints, oriented in the direction of flow, across the full distance < ' |9 RS =(0.5) (Hw + 0.333') (Lw + A)
4'-6"[3'- 2"|1'- 6"|1"'- 0" 7"\ #4|1'-0"| #4|1'-0"]| 41.75 ] 0.330 of the riprap, at intervals of approximately 20'. When such riprap is §N E T 2
5 013 211 -6"11 - 0 Tl #4110 #41 1 -0"| 4509 | 0.343 QUANTITIES provided, the culvert toewall shown in SECTION B-B is not required. CREIN ; R o Height of wingwall (feet)
. 5'-6713 21 611 0 7\ #4100 #4117 -0 45.7510.355 Bar Sizel No. Spa @At Contractor's option, end the culvert toewall flush with wingwall toewall. T 2N SL:1 = Side slope ratio (horizontal : 1 vertical)
' [ ' " " | " ' | " [ " ' " +
] 6'-0"3'- 2"{1'- 6"|1'- 0 7'l #4| 1 -0" #4| 1" -0 46 .42 | 0.367 L #4 ~ 1'-6 Adjust reinforcing as needed. — s Lw = Length of wingwall (feet)
i 7'-0"|3'-8"[1'- 9"[1'- 3" 7"\ #4|1"-0"| #4|1'-0"| 52.77 | 0.414 Q #4 1 ~ Y + 4" % Ltw = Culvert toewall length (feet)
= 8 -0"l4 - 22 -0"1'- 6" 8"|#5|1'-0" #4]|1'-0"| 60.19| 0.486 Reinf (Lb/Ft) 2.45 @3/ Min ;0 5’-?" ’V’tax- ES”_Thatef C“/’,’J he/gcf;fs ag@ tS'}l/JWﬂtilseV?h%fe inffhet " i‘gw = i#ﬁfrﬁ t%éfvfafle%vsg@tf% V}/’gggts) (feet)
£ . u B P : u : ,, " B M’ plans. For structures without railing and curbs taller than 1'-0", refer to the =
E 9'.-0"j4'- 8 2°- 3" 1'- 9 8"| #4 6°| #4 6 81.49 1 0.535 Conc (Cv/Ft) 0.037 Extended Curb Details (ECD) standard sheet. BARS J1 BARS V N = Number of culvert spans
o 10'-0"|5'- 2"|2'- 6"|2'- 0" 8"| #5 6"l #4 6"| 97.25]10.584 TABLE OF ESTIMATED ., 0 = Culvert skew
= 11'"-0"|5'- 8"|2'- 9"[2"'- 3" 8"| #6 6"| #5 6"(133.65| 0.634 CHO o) For vehicle safety, reduce curb heights, if necessary, to provide a 20" w-4 See applicable box culvert standard for H, S, T, and U values.
= ANCHOR TOEWALL ! # ! - ; . Cee Table of Masi Wall Heiohts for limit i
3 12 -0"l6- 27| 3- o"|2 - 6" 9| #7 6" #5 61162291 0.721 QUANTITIES maximum 3" projection above finished grade. No changes will be made in r‘—“-‘ ee Table of Maximum Wa eights for limits on Hw.
L quantities and no additional compensation will be allowed for this work. MATERIAL NOTES:
4 Bar Size| No. 5pa i o o Provide Grade 60 re./‘nforcing steel.
§ K #4 ~ 1'-0" @ Culvert skew (limit to 15° or 30°) Provide galvanized reinforcing steel if required elsewhere in the plans.
3 N #5 6 - See Table of Maximum Wing Heights for various slopes. Height is limited L_Styn/tV’/LeLtlc f/bebrs //stgd_ 07. the fF/l;erf fo_r fConc_rete M_ater/a/ Prodtucer
5 oL #4 3 ~ based on a 33'-6" maximum safety pipe runner length. ulnsles(s no)te%a{:rthijrﬁjvsies)e In-lieu or steel reiniorcing In riprap concrete
o oS #4 3 ~ ; e : (S ;
& L i ; Provide Class "C" concrete (f'c = 3,600 psi).
S > - Typical wingwall angle for all skews.
Z‘DJ @ s (F/géff;fady gsr/igg) L Reinf (Lb/Ft) 9.82 @ P J J BARS L Ad just reinforcing as necessary to provide a minimum clear cover of 1 %"
= ol ™ ™ Conc (CY/Ft) 0.074 Provide pipe runners and anchor pipes meeting the requirements of
g _ ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B, or API 5LX52.
= S I Provide ASTM A307 bolts and nuts.
S Ao 7\(\ Provide ASTM A36 steel plates.
= = Pa See ¢ Angle = Culvert Galvanize all steel components, except reinforcing unless required
S R N Def '/orner Skew for Bars DS r-a—a-‘ elsewherein the plans, after fabrication.
w SRS epair galvanizing damaged during transport or construction in
Conforms to slope SRS etails and 15° for Bars DL / Repai Wanizing d d during tra L
o perpendicular to roadway =~ accordance with the Item 445, "Galvanizing".
® ! = BARS DS and DL For optional adhesive anchors, install adhesive anchorages in
g G s (DS ~ Short wing accordance with the manufacturer's instructions including hole size,
N b ! T and DL ~ Long wing) drilling equipment and method, hole cleaning equipment and method,
5 T @ T mixing and dispensing adhesive, and anchor insertion. Do not alter the
< I manufacturer's mixing nozzle or dispenser. Provide anchorage rods that
Z | Length of wings 2'-0" are clean and free of grease, oil, or any other foreign material.
y ¥ 2 T B based on SL:1 Demonstrate hole cleaning method to the Engineer for approval and
° ~ J1 or V T N slope along ! continue the approved process for all anchorage locations. Test adhesive
< T this line ! Angle = 0° f anchors in accordance with Item 450.3.3, “Tests.” Test 3 anchors per 100
s . | ngle = or anchors installed.
3 — [} | < Bars RS and Culvert
2 L'___________"_/A-_“-f-_“______ — b | gkengJE for GENERAL NOTES:
= T J2 < | ars Designed according to AASHTO LRFD Bridge Design Specifications.
e | I N - p | BARS RS and RL The safety end treatments shown herein are intended for use in
s { oe o N _ ; those installations where out of control vehicles are likely to traverse
/ s (RS ~ Short wing . . :
\¥F E p m OJ slope N C and RL ~ Long wing) the openings approximately perpendicular to the pipe runners.
| - Pipe runners are designed for a traversing load of 1,800 pounds at
et = yield as recommended by Research Report -1, "Safety Treatment o
‘ jeld ded by R h R 280-1, "Saf T f
c [NSIDE ELEVATION OF W[NGWALL — ‘ Roadside Cross-Drainage Structures”, Texas Transportation Institute,
O Lc March 1981.
U_ (Showing reinforcing. Culvert and culvert When structure is founded on solid rock, depth of toewalls for
g toewall reinforcing not shown for clarity.) Atw culverts and wingwalls may be reduced or eliminated as directed
| by the Engineer.
8 w 9" Angle = 0° All bolts, nuts, washers, brackets, angles, and pipe runners are
& — H for Bars 0S considered parts of the safety end treatment for payment
o X 8, Y _ and Culvert The quantities for pipe runners, reinforcing steel, and concrete,
E "‘ PLAN in Skew + 15° resulting from the formulas given herein are for Contractor's
@ G ‘\A o _— I N for Bars OL information only.
I} _ 7 RL Permissible (Showing dimensions and 15° skew.) o ~ See Box Culvert Supplement (BCS) standard sheet for additional
'fv’ } construction s = 2o dimensions and information.
3 1 _ Joint L—Jf
o _ /b4 & Cover dimensions are clear dimensions, unless noted otherwise.
R ,
\E) 7 F - BARS 0OS and, oL Reinforcing dimensions are out-to-out of bars.
P 1 |8 " Bf\[\’S ;(5“) (0S ~ Short wing
¢ ength = 5- d OL ~ Long wing)
O N an
gz Ty |F4L—v Y Culvert bottom g.1me SHEET 1 OF 3
@ Tl slab reinforcing §® Bridge
g D Division
o gr — — I Texas Department of Transportation Standard
[0}
2 -3 1y
2 J1— ForG I S — g SAFETY END TREATMENT
L J2 |Ire P I <
4l V7 ( I 1'% g
5 P L . N WITH FLARED WINGS
s [ = :
o l Q\ o o
cl E), J | RL ﬁ\ 2 FOR 15° AND 30° SKEW BOX CULVERTS
- S < -
o &|  Construction q #n TYPE I CROSS DRAINAGE
< Joint M |
5 = \ ]
s FOOTING Culvert o anchor | 110" ) _
z Wingwall toewall 6" WINGWALL AND TOEWALL ( foemall ool SETB-FW-5
g — —_— A K oL FILE: setbfsse-20.dgn o GAF  [ox: CAT Jow: TxDOT [cx: TxDOT
o @TXDOT February 2020 CONT | SECT J0B HIGHWAY
° SECTION A-A CORNER DETAILS SECTION B-B() SECTION C-C 0313071 020 VY
w §
= (Culvert and culvert toewall reinforcing not shown for clarity.) orst count SHEET NO
w FTW PARKER 75




MAXIMUM PIPE RUNNER LENGTHS AND
Pipe 0.D. +¥" | 4 Yy 5" REQUIRED PIPE RUNNER AND ANCHOR PIPE SIZES
yn pj s " o qu qu 1 i j j ir
Upper bracket %" Pipe 0.D.+ % ﬁ 12 1 /24_ o1 W Masl;,gne‘um R:L(j#;erdsllge Rqu;;):dSlA;echor
Culvert Curbﬁ 3 , 1 Pipe % T3/3” Runner
S M . x| = ' ' ' = Length Pipe Pipe Pipe Pipe Pipe Pipe
T T € %" Dia hole | B 1 0.0~ % ”\L L] (Pc or Pw) Size 0.D. 1.D. Size 0.0. 1.D.
() L 5 ¢ %" Dia ‘ = * L i 9'-4" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
o R bolt-with nut R 1 19-0" 457D | 45000 | 4026" | 3 stp | 35000 | 3068
(Typ) £ and 2 washers T ! !
. mﬁ, , yp o | | 33-6" 5" STD 5.563" 5.047" 4" STD 4.500" 4.026"
1@ ) | |
~ L/ PL % (Typ) ‘ ‘ @If pipe runner length (Pw) is 1'-9" or less, replace the normal
s (1YP A ! ! pipe runner and anchor pipe with a single non-sliding pipe
( f ) runner. See Non-Sliding Pipe Runner Details for additional
| |

No warranty of any

¢ %¢" Dia holes — Q ¢ %6" Dia holes ——+——= information.
Clip

o ) o
inside corner of stiffeners 7 @At Contractor's option, 7" diameter hole may be formed or

cored drilled. Percussion drilling is not permitted. Adjust

k ¢ %" Dia x 7"

f;u;tb afg;hort ¢ W Di ELEVATION SIDE VIEW placement of reinforcing steel as necessary to avoid bolt holes.
olt with nu 5" Dia
T and W55/7e”@ bolt with nut Install %" anchor bolt in hole nearest to Aftsr installation of pipe runner, use the %" inspection hole to
and 2 washers the culvert curb. Other bolt hole is ensure that the lap of the anchor pipe with the pipe runner is
Riprap (if ) intended for use on the opposite hand adequate.
present) Anchor pipe ¢ " Dia bolt with wingwall. : .
| :,,\ nut and 2 washers_o| ) . @At Contractor's option, an adhesive anchor may be used.
Wing pipe Provide %" Dia adhesive anchors that meet the requirements
= ] | Lower bracket | runner. or of ASTM A307, Gr A fully threaded rods. Embed threaded rods
NI n non-sliding Top of into curb, wingwalls, and toewall using a Type III, Class C, D,
n |z prpe runner wingwall E, or F anchor adhesive. Minimum embedment depth is 5 %"

~ Li* ¢ %" Dia x 7"
1 f toewa/_/ anchor
=——— Culvert bottom slab Anchor toewall ——= 6" bolt with nut

Provide anchor adhesive able to achieve a basic bond strength
in tension, Nba, of 20 kips. Submit signed and sealed calculations
or the manufacturer's published literature showing the proposed

— ¢ Wingwall
anchor bolts

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

= and washer@
SECT]ON D-D ¢ %" Dia x 10" bolt

with nut, standard
washer, and 1 ~
3" plate washer

anchor adhesive's ability to develop this load to the Engineer for
approval prior to use.

(Showing curb pipe runner. Except for upper NW/'ngwa//
bracket, wingwall pipe runners are similar.) bracket ————

L ¢ % Dia

(note bolt Inside face bolt with nut
orientation) N of wingwall and 2 washers
1 D ——+——— ¢ Curb anchor S |
& . \ bolt (Typ) \
. w w ‘\‘ N w w L/ \ Wingwall bracket (Typ) SECTION E-E ELEVATION PIPE RUNNER DIMENSION CALCULATIONS:
[\ ‘ ‘ l \ ‘ ‘ L ¢ Wingwall anchor (Showing installed bracket.) (Show/ngvinsta/led bracket norma/ Wn = (K3) (Dn) - (Wo)
‘ ‘ ‘ ‘ ‘ | bolt (Typ) to wall. Pipe not shown for clarity.) Pwn = (Dn) (K2) - (2.063')
, , , , , \ . . . Pw1 Non-Sliding Pipe Runner (If required)
‘ ‘ ‘ ‘ ‘ . Note: Match wingwall bracket to the upper curb bracket size. = (D1) (K2) - (0.563')
i i i i i | WINGWALL BRACKET DETAILS Pc = (A (K1) - (1.688)
‘ ‘ ‘ ‘ ‘ I . i L Wn = Distance from working point to centerline
! ! ! ! ! | 4 Pipe 0.D. + % anchor bolt measured along bottom inside
, . face of wing (feet)
| A " a " 1 g
‘ ‘ ‘ ‘ ‘ ‘ ! /2._L.] 441 i % I . % Pipe 0.D. + % Dn = Distance from working point to centerline
< | | | | | ! 2, T T (Typ) - ‘ pipe runner measured along outside face
‘ ‘ ‘ ‘ ‘ L ‘ | — € %" Dia hole of anchor toewall (feet)
I I I I I ‘ - ) Pw = Wingwall pipe runner length (feet)
| | | | | ! Il =~ ‘ Pc = Curb pipe runner length (feet)
I I I I I ‘ > ‘—’— -—-— {} L - Typ K = Constant values for use in formulas
. | | | | | ! = | N Slope SL:1 K1 K2~15° Skew K2~30° Skew
¢ Pipe ! ! ! ! ! | b X ™ \ 31 ~ 1054 ~ 1826 ~ 1.054
runners ‘ ‘ | | | ‘ | ~ ! < PL % (Typ) 41 ~ 1031 ~ 1785 ~ 1.031
m T , — , 6:1 ~ 1014 ~ 1756 ~ 1014
' ) K3 = 15° Skew ~ 2.000
—l—T—— #—ﬂi - 7&7 - JIL — | —— ~q %" Dia holes I-FQ 1% Dia holes 30° Skew ~ 1.414
B — S ‘ ‘ T ‘ ‘ ‘ n = Wing pipe runner number
& SIDE VIEW ELEVATION Wo = I5° Skew ~ 5"
¢ Toewall ! D2 Working _ _— . 30° Skew ~ 2 1
anchor bolts — point (Typ) Note: Match upper and lower brackets, except for the brackets used with non-
6" Min ~ 1'-6" Max D1 sliding pipe runners, to the required pipe diameters as shown in the table.
Eq Spa ~ 2'-0" Min, 2'-6" Max Eq Spa at 2'-0" Min UPPER AND LOWER BRACKET DETAILS
2'-0" Min 3'-0" Max
PIPE RUNNER PLAN 2-6" Max
SHEET 2 OF 3
iqi ¢ %" Dia through — ¢ %" Dia through . -
o o - ! hole (oriented 90° Ipe Bridge
hol t d . . 50T 10° f . . for
| inspection hole ¢ Pipe ( as shown 0.D. greater than _————————— as shown ITexas Department of Transportation Standard
= — — — - = ] 3 %) ‘

SAFETY END TREATMENT
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—= through hole 7" g

Pipe Runner Length ~ Pc or Pw
Non-Sliding Pipe Runner

. : ‘ ¢ %'x 2" slotted \ 4 Y with 0.D. greater
%" D ‘ | 2 Ien
1" ¢ Pipe 9" ¢ %' Dia / 4 through hole than 3 %)
o

Note: Use pipe diameter required 3-0" Length 3-3" or less
for curb pipe runner for wingwall
pipe runner. Note: Pipe size is the same as required for curb pipe

runner. Adjust the corresponding lower bracket accordingly.

PIPE RUNNER DETAILS ANCHOR PIPE DETAILS NON-SLIDING PIPE RUNNER DETAILS

SETB-FW-S

. e WITH FLARED WINGS

FOR 15° AND 30° SKEW BOX CULVERTS
TYPE I ~ CROSS DRAINAGE
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Culvert Station
and/or Creek name

(Lt, Rt or Both)

followed by applicable end

Lc

(Ft)

L1 L2
Overall
No. Spa at Length
(Ft) Spa (Ft) (Ft)

DI

(Ft)

L3
Overall
No Spa at Length
Spa (Ft) (Ft)

w1 L4 L5
Overall
No. Spa at Length

(Ft) Spa (Ft) (Ft) (Ft)

Curb Pipe

Runner
(Pc)

Length
(Ft)

Longest
Wing Pipe
Runner
(Pw)

(Ft)

Shortest
Wing Pipe
Runner
(Pw)

(Ft)

Non-Sliding Curb, Wing, and/or 3'-0" Anchor
Wing Pipe Non-Sliding Pipe Runners Pipe
Runner
(if applicable) Size Total Size Total
(3",4" Length (2",3" Length
(Ft) or 5") (Ft) or 4") (Ft)

Lc

—|

Curb pipe

runner ———=

Longest wing
pipe runner

Shortest wing

pipe runner@

L1
6" Min
I'-6" Max

‘
|
‘
\
|
|
‘
L2 L3 | D1

Eq Spa ~
2'-0" Min
2'-6" Max

Eq Spa
2'-0" Min
2'-6" Max

PIPE RUNNER LAYOUT

Note: Right forward culvert skew shown,
actual culvert skew may be opposite hand.

T
2'-0" Min

3'-0" Max

Quantities shown are for one structure
end if Lt or Rt. Quantities shown are
for two structure ends if Both.

@ If the outermost wing pipe runner is
a non-sliding pipe runner, consider the next
outermost wing pipe runner as the shortest.

SPECIAL NOTE:

This tabular sheet is to be filled out by the
culvert specifier and provides information
for the construction details and quantities
of pipe runners.

An Excel 2010 spreadsheet to assist in completing
this table can be downloaded from the Bridge
Standards (English) web page on the TxDOT web
site. The completed sheet must be signed,

sealed, and dated by a licensed Professional
Engineer.

Note that the tabular quantities are given
for estimating purposes only. It is likely
that these quantities will change due to
field conditions. Therefore, all dimensions
must be verified by the Contractor in the
field prior to fabrication of the safety end
treatment components.

SHEET 3 OF 3
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Division
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DISCLAIMER:

WING DIMENSION CALCULATIONS:

Hw = H +T + C - 0.250'
Lw = (Hw - 0.333') (SL)

Finished
grade

12" Lw

Bars J and C ~ Spa at 10" Max 3"

For cast-in-place culverts:
Atw = (N) (S) + (N + 1) (U)
For precast culverts:
Atw = (N) (2U + S) + (N - 1) (0.500')

12"

Pipe runner

Total Wingwall Area (SF)
(Typ)

= (0.5) (Hw + 0.333') (Lw) (N + 1)
Total Concrete Volume (CY)
= [(Wingwall Area) (0.583') +
(Lw) (Atw) (0.583') +
(Atw) (1.167') (1.167' -

Conforms to slope
perpendicular to
roadway

0.583')] = (27)

Permissable
construction —=
Jjoint

PIPE RUNNER
DIMENSION CALCULATIONS:

Pipe Runner Length
= (Lw) (K1) - (1.917')
Total Reinforcing (Lb)
= (1.55) (Lw) (Atw) +
(4.43) (Atw) +
(K2) (Hw) (N + 1) (¥ Lw)

6'-3" maximum for 6:1
slope (due to maximum allowable

pipe runner lengths).

Wingwall

7'-0" maximum for 3:1 and 4:1

slopes.

Bottom
anchor

pipe (Typ)

H
Bars F ~ Spa at 1'-3" Max

T~

Anchor
toewall

T
|
[
|
|
|
T
|
|

T €
1)
c ISOMETRIC VIEW OF
TYPICAL WINGWALL ELEVATION Varies TYPICAL INSTALLATION Atw
Lw

(Pipe runners not shown for clarity.) N
SL:1

See applicable box culvert standard for H, S,
T, and U values.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
T Provide galvanized reinforcing steel if required elsewhere in
| the plans.
| Adjust reinforcing as necessary to provide a minimum clear
T
|

i
J
o
l
i
J
'S
il

o [*F

Height of curb above top of top slab (feet)
Height of wingwall (feet)
Constant value for use in formulas
Slope SL:1 K1 K2
31 ~ 1.054 ~ 7.45
4:1 ~ 1.031 ~ 8.49
6:1 ~ 1.014 ~ 10.30
Anchor toewall length (feet)
Length of wingwall (feet)
Number of culvert barrels
Side slope ratio (horizontal : 1 vertical)

14"

iy

=<
I

D s

20"

20"

u u

’e—»

Backfill between
precast culverts

i

Atw

Precast

7" S 7" v v culvert

®

Bottom slab
of culvert

Top slab
of culvert

cover of 1 %"

Provide Class "C" concrete (f'c = 3,600 psi).

Provide pipe runners, cross pipes, and anchor pipes meeting the
requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B,
or API 5LX52.

Provide ASTM A307 bolts.

Galvanize all steel components, except the concrete reinforcing,
unless required elsewhere in the plans, after fabrication.

3 Repair galvanizing damaged during transport or construction in
accordance with the Item 445, "Galvanizing".

® o ® o

O
2"

T

|

|

T

|

= = Precast
| | culvert

o |* reinforcement

T : [
g . 0 ° :K g N *
; - |
] —H=
|=f Wingwall | 7 @

i B 1

Gor F Gor F
1

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

The safety end treatments shown herein are intended for use in
those installations where out of control vehicles are likely to
traverse the openings approximately perpendicular to the pipe runners.

Pipe runners are designed for a traversing load of 1,800 pounds
at yield as recommended by Research Report 280-1, "Safety
Treatment of Roadside Cross-Drainage Structures”, Texas
Transportation Institute, March 1981.

The quantities for pipe runners, reinforcing steel, and concrete
resulting from the formulas given herein are for Contractor's
information only.

See the Box Culvert Supplement (BCS) standard sheet for additional
dimensions and information.

Alternate design drawings bearing the seal of a professional engineer
will be acceptable for precast construction of the safety end treatments.

-l |

26

o
=— Wingwall

A1 41 1

AT TOP OF
INTERIOR WINGWALL

(Cast-in-place culvert)

m
71_3
Max

Optional
full width

AT INTERIOR WINGWALL

| — Construction| |®
joint
(Typ)

° \\O hd o

c PLAN VIEWS OF CORNER DETAILS

1 1/2;1

. AT TOP OF
(Typ) N

EXTERIOR WINGWALL

(Cast-in-place culvert)

AT OUTSIDE
OF BOTTOM SLAB

(Cast-in-place culvert)

1%

(Precast culvert)

/I,-.
I
|

T 3

Max
SECTION A-A

(Showing typical wingwall and wing slab
reinforcing. Pipe runners not shown for clarity.)

1%

@ Recommended values of slope are: 3:1, 4:1, and 6:1.
Provide 3:1 or flatter slope.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.

SHEET 1 OF 2

0" Min to 5'-0" Max. Estimated curb heights are shown
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elsewhere in the plans. For structures without railing
TABLE OF and curbs taller than 1'-0", refer to the Extended Curb ® Bridge
IS
REINFORCING BAR Details (ECD) standard sheet. Division
SIZES AND SPACING @ , , I Texas Department of Transportation Standard
:U:) Wingwall and slab thicknesses may be the same as the
va| adjacent culvert wall and slab thicknesses (7" minimum).
o g‘ 5 Bar Size Spacing If thicknesses greater than the minimum (7") are used, SAFETY END TREATMENT
|2 I'-10 %" #4 " no changes will be made in quantities and no additional o
E;r S ¢ 10" Max compensation will be allowed. FOR 0° SKEW BOX CULVERTS
< |5 -2 8 D | #4 | match F and E @ (MAXIMUM Hw = 7'-0")
S| —_— " For vehicle safety, reduce curb height, if necessary, to
S~ #4 - ~
g+ =~ 20" £ I'-0" Max provide a maximum 3" projection. No changes will be TYPE I CROSS DRAINAGE
~ s R F #4 1'-3" Max made in quantities and no additional compensation will
ES - El G #6 As shown be allowed for this work.
. - J #4 10" Max @ For culverts with C = 0", the precast culvert reinforcing SETB-CD
I'-2 K #4 1'-0" Max may extend 1'-0" minimum into wingwall. Wingwall Bars
D and R may be omitted. Otherwise, refer to the Wingwall FlLE: setbcdse-20.dgn on GAF_[ox CAT [owTxDOT _Jcx: TxDOT
R #4 As shown Connection detail on the Box Culvert Precast Miscellaneous ©TxDOT  February 2020 conr | sect 108 HIGHWAY
BARS J BARS K BARS R Details (SCP-MD) standard sheet. REVISIONS 0313/ 07 020 FM 51
(LEr‘gfh = 4'73”) DIST COUNTY SHEET NO.
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L
e G %" x 12" Bolt with hex nut and .,M

washer ~ centered in wingwall (Typ) 47

¢ Cross pipe (flush I
with top of wingwall) ‘

Cross pipe
/s/eevs pipe

¢ Outside

wingwall —e=

Pipe runner length + 3"

i € Pipe =—t—— ¢ Inside
\

runners or i }
- stub outs 7#7 wingwall

Eq Spa at 2'-6" Max, 2'-0" Min = S ‘

Measured at toe

of wingwall

NOTE: At Contractor's option, make the cross pipe continuous across
the inside wingwalls. If option is selected, omit the sleeve pipe and
make a %" diameter through hole in the cross pipe to accept the
anchor bolt at the centerline of each inside wingwall.

CROSS PIPE INSTALLATION DETAILS

+ Y cross pipe diameter ‘

=3~

PR —
=— Cross pipe 12"
9" Cross TVP
Typ pipe —=

\
a
\ i
S E—— e

S

(see Cross Pipe Installation Details)

]

3

(see Cross Pipe Installation Details)

FOR USE IN INSIDE CULVERT BAY

CROSS PIPE AND CONNECTIONS DETAILS

15" Dia hole ¢ % Dia &
%" Di
. Typ i through +
¢ Pipe runner 1 ‘ hole (Typ) =
| ‘ v
e e N :
o 5" Dia ‘
]:ée” Dlz . through ‘ .
roug RN hol X
hole n ore i% "
} }
OPTION A2 OPTION Al
FOR USE IN OUTSIDE CULVERT BAY
|
Pipe runner length + 3" ‘ 12"
+Y cross pipe diameter Cross ‘ Typ
9" pipe —= 4140
l=— Cross pipe ‘ T—yza’—«
[ A | I PR 1] _
o | ] ¢
‘ %" Dia hole ! | ¢ %" Dia N
¢ Pipe runner Typ =) through {T
! ‘ hole (Typ) >
‘ +
3 w
\
\@—V—<TVP
OPTION A2 OPTION Al

OPTION A

BOTTOM ANCHOR PIPE DETAILS

OPTION B

¢ Pipe runner ¢ Pipe runner

=

Anchor
toewall —=

Anchor
toewall —= ‘

6| e
T

3" Min
12 clear 147
OPTION BI1 OPTION B2

BOTTOM ANCHOR TOEWALL DETAILS

(Wingwall not shown for clarity.)

Bis " Dia
< through hole
)

1f

,7,;\‘,7,7
T

12 | g
L

20"

CROSS PIPE
SLEEVE PIPE DETAILS

| k " Dia ho/e@

=— ¢ %" Dia through ‘
. hole (at upper end | ,
4% of pipe runner) 9

Pipe runner length (See table for Max length)

NOTE: The separate pipe runner shown is required
when Cross Pipe Connection Option Al is used.

PIPE RUNNER DETAILS

@Cross pipe is the same size as the pipe runner. Cross pipe stub out is the same
size as the anchor pipe.

@Note that actual slope of safety pipe runner may vary slightly from side slope.

Take care to ensure that riprap concrete does not flow into the cross pipe so
as to permit disassembly of the bolted connection to allow cleanout access.

@After installation, inspect the 1#2" hole to ensure that the lap of the safety pipe
runner with the bottom anchor pipe is adequate.

At fabricator's option, a heat bend to a smooth 5" radius or a manufactured elbow
(of the same material as the runner) may be substituted for the mitered and
welded joint in the bottom anchor pipe.

MAXIMUM PIPE RUNNER LENGTHS AND @
REQUIRED PIPE RUNNER AND ANCHOR PIPE SIZES

. Required Pipe Required Anchor
Maximum . . .
Pipe Runner Size Pipe Size
Runner : : . ; ; -
Pipe Pipe Pipe Pipe Pipe Pipe
Length Size 0.D. 1.D. Size 0.D. 1.D.
10- 0" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
19'- 8" 4" STD 4.500" 4.026" 3" STD 3.500" 3.068"
34'- 2" 5" STD 5.563" 5.047" 4" STD 4.500" 4.026"
¢ %" Dia x 12" cross
pipe anchor bolt with
hex nut and washer \/
5 /
N,
9tph
/5‘@@
/30/@
k— ¢ %" Dia bolt with
‘ nut and 2 washers
[I—
/ Stub out
Cross pipe
Culvert top .
slab and curb Pipe runner
Culvert bottom SET bottom ¢ Pipe runner
slab slab
Bottom anchor pipe ~
Anchor toewall —
SIDE ELEVATION
(Showing pipe runner with Cross Pipe Connection Option Al and
Bottom Anchor Toewall Option B2. Wingwall not shown for clarity.)
SHEET 2 OF 2
= Bridge
Division
I Texas Department of Transportation Standard

SAFETY END TREATMENT

FOR 0° SKEW BOX CULVERTS
(MAXIMUM Hw = 7'-0")
TYPE I ~ CROSS DRAINAGE

SETB-CD
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Working point (at Cross pipe length % CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES
inal 1.D. T fri
nominal 1.D.) 2> 02 (See table.) Q1 (See table.) 2 op of riprap O
Trimmed edge Cross pipe Cross pipe over Flowline Nominal Conc Pipe Single Multi- Conditions for Cross
Q% of pipe , . over inside outside barrel i . Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe
== barrel ™ _ _ ~ ; ;
g g ‘ 1% 4" Dia ! ‘ ‘ B 1.D. (CY)@ Spa ~ G Q1 Q1 Cross Pipes Sizes
NS | through i i 12" 0.6 0-9" N/A 2'-1" -9
hole (Typ) - ‘ ‘ . 15" 07 o-11" N/A 25 2-2
16 -— S—0— - — - — - — - — - — - — - cmp a " o o —— . 3" std
NOTE: All cross pipes, calculations, and r g{f ; ? ‘H‘ = g Y 18 0.8 1'-2 N/A 2'-10 2' -8 3 or more pipe culverts (3.500" 0.D.)
dimensions are based on the pipe culverts PIPE WITH BOLTED ANCHOR ‘ End of invert = 2 \¥ 21" 0.9 1I'-4" N/A 3-2" 3-1"
mitered as shown in this detail. Alternate = | " " on " _ G . _ n
styles of mitered ends will require that ‘ ‘ ‘ for RCP Toewall 24 09 r-z N/A 3-6 3-7 :
appropriate adjustments be made to the ‘ i ‘ 3 Min J 12 4 12 J 27" 1.0 1'-8" N/A 3 -10" 3-11" 3 or more pipe culverts
[ | Iyn
values presented on this standard. w overlap = 30" 1.1 1-10" N/A a2 - 2 or more pipe culverts (50/50”5ng)
SIDE ELEVATION OF TYPICAL S| | e with e J 3 N NS TI NN T N All pipe culverts A
PIPE CULVERT MITER a | b e S N N N R T W il pine culverts v st
?O yp J yp DETA[L uAn 42" 1.5 2'-4" 4'-11" 5 -5" 5 -10" (4.500" 0.D.)
(Showing corrugated metal pipe (CMP) culvert R 777777777;—}7 77777777 +77 _ 48 1.7 2'-7 5 -5 6' -0 6'-7
?j’/t\/ae,;? sﬁeril,',,;q](/(/?g:ﬁe;d concrete pipe (RCP) —= (Showing invert with corrugated metal pipe (CMP) 54" 2.0 3-0" 5-11" 6 -9" 7' -6"
' culvert. Reinforced concrete pipe (RCP) culvert 60" >0 3 3 6 _ 5" 7 g -3 All pi vert 5" Std
_ﬂ _\ details are similar. Cross pipes not shown for ’ pipe cuiverts (5.563" 0.D.)
. . clarity.) 66" 2.4 3 -3 6'-11" 7'- 10" 8-9"
Bend first cross pipe - — — — —
anchor bars as necessary 72 2.7 3-4 7'-5 8-5 9-4
to maintain 2" clear
cover to toewall edge Riprap @The proper installation of the first cross pipe is critical for
of concrete riprap vehicle safety. Place the top of the first cross pipe no more
than 6" above the flow line.
PIPE WITH ANCHOR BARS @Provide cross pipes, except the first bottom pipe, of the size
shown in the table. Provide a 3 1#2" standard pipe (4" 0.D.)
¢ c for the first bottom pipe.
ross
pipe Flow line @Instal/ the third cross pipe from the bottom of the culvert using
@@ AR Typ a bolted connection. Ensure that riprap concrete does not flow
NS SECTION B-B into the cross pipe so as to permit disassembly of the bolted
- connection to allow cleanout access. At the Contractor's option,
. . install all other cross pipes using the bolted connection details.
i O D (Cross pipes not shown for clarity.)
\ #6 anchor bar @Match cross slope as shown elsewhere in the plans. Cross slope
x 1'-4" (Typ) of 6:1 or flatter is required for vehicle safety.
SECTION C-C @Rl‘prap placed beyond the limits shown will be paid for as
Cross pipe ~ o concrete riprap in accordance with Item 432, "Riprap".
(Typ) CROSS P]PE DETAILS ¢ Cross pipe .(f/USh #6 reinforcing Min @ Quantities shown are for one end of one reinforced concrete
with top of riprap) anchor bar ; ; .
p prap clear pipe (RCP) culvert. For multiple pipe culverts or for corrugated
metal pipe (CMP) culverts, quantities will need to be adjusted.
Toewall ~ Limits of i ? i Riprap quantities are for contractor's information only.
imits of riprap D — — ***f———g:lz‘
(to be included I'-6" (Typ) ! MATERIAL NOTES:
with SET for <——Tangent to Synthetic fibers listed on the "Fibers for Concrete"
g Q
payment}@ - n widest portion = Material Producer List (MPL) may be used in lieu of steel
]SOMETRIC V]EW OF of pipe culvert =~ reinforcing in riprap concrete unless noted otherwise.
| Riprap Provide cross pipes that meet the requirements of ASTM A53
TYPICAL INSTALLATION R — . Pive culvert ) (Type E or S, Gr B), ASTM A500 (Gr B), or API 5LX52.
L] Pipe Culvert C/\ZP RCP Riprap Provide ASTM A307 bolts and nuts.
(CMP or RCP) ( or ) Galvanize all steel components, except concrete reinforcing, after
fabrication. Repair galvanizing damaged during transport or
construction in accordance with the specifications.
—— Limits of riprap (to be included with SET for payment) @ SHOWING TYPICAL PIPE SHOWING CROSS PIPE GENERAL NOTES:
CULVERT AND RIPRAP WITH ANCHOR BAR Cross pipes are designed for a traversing load of 10,000
3-6" L 20" Cross pipes @ L 2-0r 6" pounds at yield as recommended by Research Report 280-2F,
Max ~ T Eq Spa at 2'-0" Max T ] , Safety Treatment of Roadside Parfalle/—Dramage Structures",
6" Min | 4" Min Q1 Q2 or Q1 Texas Transportation Institute, March 1981.
6 @ i ¢ Cross pipe (flush i ‘ =1 Safety end treatments (SET) shown herein are intended for
— with top of riprap) . 2" Min o ., . use in those installations where out of control vehicles are likely
I [ ; ) ‘ = € 7" x 12" bolt hex with to traverse the openings approximately perpendicular to the
Trimmed edge of pipe culvert | \ % nut and washer cross pipes.
—————— . I ! - Cross pipe (flush Construct concrete riprap and all necessary inverts in accordance
¢ Cross pipe /] ‘ | - f %,,-m top ;;fp riprap) with the requirements of Item 432, "Riprap".
anchor bolt 7 ! =~ ¢ 31 Dia 4 . - Payment for riprap and toewall is included in the Price
i Bid for each Safety End Treatment.
o5 / | ! cross p/pe@ S - - b - - (;
28 / ‘ i | ‘ ®
3|3 o Bridge
NEES ' v Top of cross | § DiVléo"'
HEE / pipe - i I Texas Department of Transportation Standard
S| - AﬂChOf/ Center anchor Anchor
| G~ toewal bol beteen focan SAFETY END TREATMENT
3 N
N I~
~ \ b ert FOR 12" DIA TO 72" DIA
——————————————————————— ipe culver
Anchor ™% ) (Chp ot mee) PIPE CULVERTS
toewall gl le N / . _ TYPE II ~ PARALLEL DRAINAGE
~ o Flowline - - Pipe culvert I.D. Pipe culvert
12" Q\ - - (nominal) " spa ~ G !
See Detail "A"

SIDE ELEVATION OF CAST-IN-PLACE CONCRETE

(Showing reinforced concrete pipe (RCP) culvert.
Details at corrugated metal pipe (CMP) culvert are similar.)

SHOWING CROSS PIPE
WITH BOLTED ANCHOR

SECTION A-A

SETP-PD
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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FILE:

Working point (at CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS (D
intersection of
nominal 1.D.) Pipe Runner Length
Nominal Pipe Culvert | Cross Pipe ) - X X -
sl= Culvert 1.D. Spa ~ G Length 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
= _'E 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
»8 § 24" -7 3-5" N/A N/A N/A 5 -10" N/A N/A N/A 8 -1" N/A N/A N/A 127-9"
RS
&~ 27" 1-8" 3-8" N/A N/A 5 - 5" 6'-11" N/A N/A 7' =-7" 9-7" N/A N/A 17-11" 14 -11"
30" I'-10" 3-11" N/A N/A 6'-4" 8 -0" N/A N/A 8-9" 11-0" N/A N/A 13- 8" 17'-0"
NOTE: All pipe runners, calculations, and dimensions are based on the pipe culverts 33" I'-11" 4 -2 6 -2 6 -5" 7' -3 9 -1" 8 -6" 8 - 10" 100-0" 12/-5" 13- 3" 13 -9" 15 - 5" 19 -2"
mitered as shown in this detail. Alternate styles of mitered ends will require that 36" 2 4 - 5" 6-11" 71 _ 3" g -2 10 - 2" 9 _6" 9_11" 17 - 2" 13 - 10" 14 - 9" 15— 3" 178 - " 27 -3
appropriate adjustments be made to the values presented on this standard.
42" 2'-4q" 4 -11" 8 -6" 8 -10" 9-11" 128 -4" 17"-7" 12'-0" 13 -6" 16' - 8" 17'-9" 18 - 5" 20" - 8" 25 -7"
48" 2'-7" 5 -5" 10 - 1" 10" - 5" 11'-9" N/A 13 -7" 14 -2" 15" - 10" N/A 20' - 9" 21'-¢6" 24" - 2" N/A
SIDE ELEVATION OF TYPICAL 54" 3-0" 5-11" 11'-8" 12°-1" N/A N/A 15' - 8" 16' - 3" N/A N/A 23 -10" 24" - 8" N/A N/A
PIPE CULVERT MITER 60" 3 -3 6' - 5" 13- 3" N/A N/A N/A 17'-9" N/A N/A N/A 26' - 10" N/A N/A N/A
(Showing corrugated metal pipe (CMP) culvert. @
Details of reinforced concrete pipe (RCP) culvert are similar.) TYPICAL PIPE CULVERT MITERS CONDITIONS WHERE PIPE RUNNERS STANDARD PIPE SIZES AND
ARE NOT REQUIRED (2 MAX PIPE RUNNER LENGTHS
Limits of riprap (to be Side 0° 15° 30° 45° Nominal Single Multiple Pipe Pipe Pipe Max Pipe
included with SET Slope Skew Skew Skew Skew Culvert 1.D. Pipe Culvert Pipe Culverts Size 0.D. 1.D. Runner Length
for payment) (7) ; ; —= - ; ; -
» Limits of riprap (to be 3:1 3:1 3.106:1 3.464:1 4.243:1 12" thru 21 Skews thru 45 Skews thru 45 2" STD 2.375 2.067 N/A
7" x_miter | 12" / ;’fnc/uded with SET 4:1 4:1 4.141:1 4.619:1 5.657:1 24" Skews thru 45° Skews thru 30° 3" STD 3.500" 3.068" 10" - 0"
. t
~—q Cross pipe or payment) (g} 61 61 62121 | 6.928:1 | 8.485:1 27" Skews thru 30° Skews thru 15° 4" STD 4.500" 4.026" 19 -8
anchor bo
/ 30" Skews thru 15° Skews thru 15° 5" STD 5.563" 5.047" 34 -2"
a Top of riprap 33" Skews thru 15° Always required
Working 2 36 Normal (no skew) Always required
point ’ = Trimmed edge of 42" thru 60" Always required Always required
= pipe culvert
o 8|S
38 ESTIMATED CONCRETE RIPRAP QUANTITIES (CY) ®
9w »
ol ; o
S|s Flowline s Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
< = 3 Culvert L.D. 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
________________________________________ | _ | | 2" 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8
7% 15" 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9
18" 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0
21" 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2
SIDE ELEVATION OF Varies - See -
24 0.6 0.7 0.7 0.8 0.8 0.8 0.8 1.0 1.0 1.0 1.1 1.3
CAST-IN-PLACE CONCRETE Bottom Anchor o7 0.7 0.7 0.8 0.9 0.8 0.9 09 11 11 11 12 14
Toewall Details : : . . . . : . . . . :
(Showing reinforced concrete pipe (RCP) culvert. 30 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.2 1.2 1.2 L3 16
Details of corrugated metal pipe (CMP) culvert 33" 0.8 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7
are similar. Pipe runners not shown for clarity) 36" 0.9 0.9 0.9 11 11 11 12 14 14 15 16 18
42" 1.0 1.0 1.1 1.3 1.2 1.3 1.3 1.6 1.6 1.7 1.8 2.1
48" 1.1 1.1 1.2 N/A 1.4 1.4 1.5 N/A 1.9 1.9 2.1 N/A
54" 1.3 1.3 N/A N/A 1.6 1.6 N/A N/A 2.1 2.1 N/A N/A
60" 1.4 N/A N/A N/A 1.7 N/A N/A N/A 2.3 N/A N/A N/A
@Provide pipe runner of the size shown in the tables. Provide cross
pipe of the same size as the pipe runner. Provide cross pipe stub
Pipe runner out and bottom anchor pipe of the next smaller size pipe as shown
pe runne in the Standard Pipe Sizes and Max Pipe Runner Lengths table.
@This standard allows for the placement of only one pipe runner
Bottom across each culvert pipe opening. In order to limit the clear
anchor opening to be traversed by an errant vehicle, the following
Cross pipe conditions must be met: SHEET 1 OF 2
ipe
pip For 60" culvert pipes, the skew must not exceed 0°. §® Bridge
For 54" culvert pipes, the skew must not exceed 15°. . Division
I Texas Department of Transportation Standard

Riprap

Bottom
anchor
toewall

Flowline
~ /
~

ISOMETRIC VIEW OF
TYPICAL INSTALLATION

(Showing installation with no skew.)

For 48" culvert pipes, the skew must not exceed 30°.
For all culvert pipe sizes 42" and less, the skew must
not exceed 45°.

If the above conditions cannot be met, the designer should consider
using a safety end treatment with flared wings. For further
information, refer to the TxDOT Roadway Design Manual.

@ Miter =

@Riprap placed beyond the limits shown will be paid for as concrete
riprap in accordance with Item 432, "Riprap".

slope of mitered end of pipe culvert.

@Quantiries shown are for one end of one reinforced concrete pipe (RCP)
culvert. For multiple pipe culverts or for corrugated metal pipe (CMP)
culverts, quantities will need to be adjusted. Riprap quantities
are for Contractor's information only.

PIPE CULVERTS
TYPE II ~ CROSS DRAINAGE

SETP-CD

SAFETY END TREATMENT
FOR 12" DIA TO 60" DIA
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

Cross pipe length

Pipe runner length (See table.)

%¢6" Dia
through hole
2"

4 1/2u
= TR

|‘ Y

=

M

+ 3" + % cross pipe Dia

%6" Dia through hole
¢ Pipe runner

Fi’ T

¢ %" Dia x 12" cross
pipe anchor bolt with
/ hex nut and washer

100 N /

Working
point

A3

A

,7/7,79% ,,,,,

=

/~— ¢ 1" Dia bolt with

\ ¢ % Dia

! through hole
| ¢ Stub out
~

D=

f = ¢ Cross pipe

OPTION Al

%" Dia hole @/

= ¢ Cross pipe

OPTION A2

CROSS PIPE AND CONNECTIONS DETAILS

4 ]/2u

l—

:
%" Dia hole

¢ %" Dia through |
hole (at upper end !
of pipe) 9"

Pipe runner length (See table.)

NOTE: The separate pipe runner shown is required
when Cross Pipe Connection Option Al is used.

PIPE RUNNER DETAILS

OPTION B1 OPTION B2

BOTTOM ANCHOR PIPE DETAILS

4 nut and 2 washers

Cross pipe

Stub out

¢ Pipe runner

Bottom anchor pipe —]

Anchor toewall —

SIDE ELEVATION OF
SAFETY END TREATMENT INSTALLATION

(Showing pipe runner with Cross Pipe Connection Option Al and Anchor

Pipe Option B2 on corrugated metal pipe (CMP) culvert. Reinforced concrete
pipe culvert (RCP) details are similar. Riprap not shown for clarity)

%7 € %' x 12" bolt with hex

> Min nut and washer (Typ)

¢ Pipe v
runner h ﬁT

¢ Pipe
runner

L

¢ Cross pipe (flush
with top of riprap)

SET skew

¢ Roadway

(Typ)

2
\5‘4,@ ;rf

<,

Limits of

Side slope @

PLAN OF SKEWED
INSTALLATION

Bottom anchor Bottom anchor
pipe pipe @
Anchor /
Bottom anchor ! Bottom anchor ) toewall
toewal| ———— = | toewall
T
- Ty Pipe culvert
5+ 6 3" Min (CMP or RCP)
120 clear 140
Pipe culvert I.D. Pipe culvert
OPTION Bl OPTION B2 (nominal) Spa ~ G

BOTTOM ANCHOR TOEWALL DETAILS

@R/prap placed beyond the limits shown will be paid for as concrete
riprap in accordance with Item 432, "Riprap".

@Recommended values of side slope are 3:1, 4:1, and 6:1. All
quantities, calculations, and dimensions shown herein are
based on these recommended values. Slope of 3:1 or flatter
is required for vehicle safety.

@Note that actual slope of pipe runner may vary slightly
from side slope of riprap and trimmed culvert pipe edge.

Ensure that riprap concrete does not flow into the cross
pipe so as to permit disassembly of the bolted connection
to allow cleanout access.

@Affer installation, inspect the %" hole to ensure that the lap
of the pipe runner with the bottom anchor pipe is adequate.

Ar fabricator's option, a heat bend to a smooth 5" radius or a
manufactured elbow (of the same material as the runner) may be
substituted for the mitered and welded joint in the bottom

anchor pipe.

SHOWING CROSS PIPE
AND ANCHOR TOEWALL

Anchor
toewall

or stub out

(Culvert and riprap not shown for clarity.)

MATERIAL NOTES:

Synthetic fibers listed on the "Fibers for Concrete" Material Producer
List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise.

Provide pipe runners, cross pipes, and anchor pipes conforming to the
requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B,
or API 5LX52.

Provide ASTM A307 bolts and nuts.

Galvanize all steel components, except concrete reinforcing, after
fabrication.

Repair galvanizing damaged during transport or construction in
accordance with the specifications.

GENERAL NOTES:

Pipe runners are designed for a traversing load of 1,800 pounds at yield
as recommended by Research Report 280-1, "Safety Treatment of Roadside
Cross-Drainage Structures", Texas Transportation Institute, March 1981.

Safety end treatments (SET) shown herein are intended for use in those
installations where out of control vehicles are likely to traverse the
openings approximately perpendicular to the pipe runners.

Payment for riprap and toewall is included in the price bid for each
safety end treatment.

Construct concrete riprap and all necessary inverts in accordance with
the requirements of Item 432, "Riprap".

SECTION A-

Pipe runner

A

=— Limits of riprap (to be
included with SET
for payment)@

Tangent to

Riprap

Pipe culvert

widest portion
of pipe culvert

(CMP or RCP)

SHOWING TYPICAL PIPE
CULVERT AND RIPRAP

SHEET 2 OF 2

=t

I Texas Department of Transportation

Bridge
Division
Standard

SAFETY END TREATMENT

FOR 12" DIA TO 60" DIA
PIPE CULVERTS

TYPE II ~ CROSS DRAINAGE

SETP-CD
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< .
wd 9
owoD
3" w 4EA "-13 X 2"
F3E- A R PENTA HEAD
T3S -D. HD SS BOLTS AND S5
gs{%% WRAP JOINT LOCK WASHERS
285 ! #4 BARS @ 6" C-C
SEND M o e els CLASS "C" CONCRETE FIELD CUT AS NEEDED 3 TP
YeTo f TO MEET CLEAR COVER 1 4 BARS ® 6 C-C
ox"3 REQUIREMENTS. FIELD CUT AS NEEDED PIPE COLLAR
2z. 3 TO MEET CLEAR COVER
‘;:2% REQUIREMENTS. GENERAL NOTES
<OOW0n
L 1. THE CONTRACTOR SHALL
Tgus ot Tye) TAKE STEPS TO ENSURE
= A SMOOTH JOINT ALONG DIA = 23 1/2"
2182 g y THE INSIDE WALL OF PIPE.
>~ = 2. ANY SPILLAGE OF CONCRETE . |Z |soLiD cover
rBwo < THROUGH THE JOINT s ? PICKHOLE
wE? SHALL BE REMOVED AND
82«3 N4 BaRs @ 6 c-C THE INSIDE PIPE SURFACES L
g=224 - PIPE 0.D.+6" SMOOTHED AS DIRECTED BY
2220 t -0 THE ENGINEER DIA - 28 172
37— 3. PIPE COLLARS WILL NOT
= BE PAID FOR DIRECTLY, DIA = 23 3/4"
oS BUT SHALL BE CONSIDERED
Oj§§ /‘ N %4 BARS @ 6" C_C SUBSIDIARY TO [TEM 464. CLEAR OPENING
xzZZZ #4 BARS @ 6" C-C —= — ,j‘ FIELD CUT AS NEEDED DIA = 22"
o a FIELD CUT AS NEEDED PIPE 0.D. + 1'-0 TO MEET CLEAR COVER
Z80% TO MEET CLEAR COVER REQUIREMENTS. 5, V
Eoan REQUIREMENTS. N
0226 (1) PLACE AS SHOWN -
FEgr | |
- DIA = 24 1/2"
o 353 PLAN/ELEVATION SECTION A-A |
= Owno
S RING AND COVER DETAILS
g7 "ow PIPE COLLAR DETAIL
LHSRE MANHOLES AND CURB INLETS
OF<<—O .

FOR HORIZONTAL OR VERTICAL PLACEMENT N. T.S.
N. T.S.

RING AND COVER SHALL CONFORM TO THE
REQUIREMENTS OF ITEM 471 AND SHALL
BE INCLUDED IN THE CURRENT TXDOT
"APPROVED CAST IRON PRODUCTS SHEETS"

[/ E—

/BOX CULVERT TOP SLAB

/ BOX CULVERT

I
NG CLASS "C"
| -BOX CULVERT y CONCRETE y
I
e [ Y
#4 BARS @6" C-C
12" ﬂ*’ui%l. = PIPE 0.D. + 18" 12" 1_[
= ! §o4 BARS —_—:’_i_’\
7] | L = PIPE 0.D. + 18" —e
] e < M I B e G N oA AR FOR o N PIPE STUB-IN GENERAL NOTES
H;ﬂ—' | #4 BARS - CUT —_| 1. CUT CULVERT
[ AND POSITION ~_BEND AND CUT REINFORCING 1. SAW CUT A MAXIMUM 1/2" DEPTH AT BREAK-BACK LINE.
B H-H 4= 1 )s AS SHOWN COLVERT | ] USE REMOVAL METHODS THAT WILL NOT DAMAGE
RCP I RE INFORCING RCP o REMAINING CONCRETE OR CULVERT REINFORCING.
|_|_H I ]_ ]_ 2. EXPOSE AND CLEAN BOX CULVERT REINFORCING.
] ' ~—=4 BARS - CUT | —BEND AND BEND BARS INTO PROPOSED CONNECTION AND TIE TO
H—_-H— —\l AND POSITION {_| Lo cur cuLvert CONNECTION REINFORCING.
c - | AS SHOWN REINFORCING 3. ROUGHEN AND CLEAN EXISTING CONCRETE SURFACES
3 l_____ — _”_ _H____| _____ 4 _t L THAT ARE IN CONTACT WITH NEW CONCRETE BEFORE
ez oD RNeR T #4 BARS ———BREAK-BACK — { PLACING FORMS.
£ F —=J° CULVERT PP CRNE — == 4. MATERIAL & LABOR FOR PIPE/BOX CONNECTIONS WILL
< 0« M=F=5,!  REINFORCING L = PIPE O 5 NOT BE PAID FOR DIRECTLY, BUT WILL BE SUBSIDIARY
v 3 .| 3"CLR I . " TO ITEMS 462 AND 464.
5 O 12 L 12 4" MIN
§ B —1 | L 6" MAX
E’ § I \
22 | - BREAK-BACK LINE BREAK-BACK LINE
O 0]
. [ p
£ § ” I N SHEET 1 OF 3 SHEETS
2 5 4 BOX CULVERT BOTTOM SLAB
[a} C ®
S e = 4 Fort Worth
& s I Texas Department of Transportation Standard
~ 5] A
%] C
2= ]
T g MISCELLANEOUS DRAINAGE
+ N Qo
. T .
Q e [a}
$g ¢ PLAN VIEW SECTION A-A SECTION B-B DETAILS
4+ oo pd - - -
2t g MDD (F TW)
. C
+ X
8 6 ORIGINAL DRAWING: 05/2019 ‘ mdd-ftw. dgn e PROJECT NO. SHEET
ig E PIPE STUB-IN CONNECTION TO BOX CULVERT e pay—— 6 | SEE TITLE SHEET | 83
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< .
w w
w > 1%}
owoD
— O
=w 1%}
el
rI< 4" PIPE O.D. 4" 1"
a=a> "
Cwzl 8 (1) APPROX 2" HOT MIX, TYPE D, OR AS DIRECTED. (1) CLASS "A", "P", OR "HES" CONCRETE PAVEMENT. MATCH EXISTING
Zueu 6" 3n PAVEMENT DEPTH. USE CLASS "HES" IF OPENING TO TRAFFIC LESS
zeo r‘—’- ~ |4" (2) APPROX 10" HOT MIX BASE, TYPE B, OR AS DIRECTED. THAN 72 HOURS AFTER PLACEMENT.
HENZ (2) 4" COLD MIX ASPHALT BASE. PLACE BASE MATERIAL IN ACCORDANCE
ZazTr (3) BACKFILL IN ACCORDANCE WITH ITEM 400.3.3.1 AND WITH ITEM 361.2.2. 2.
o>"3 o 400.3.3.3. PLACE BACKFILL IN 8" MAXIMUM LIFTS. (3) BACKFILL IN ACCORDANCE WITH ITEM 400.3.3.1 AND 400.3.3.3.
Zzsb — ] PLACE BACKFILL IN 8" MAXIMUM LIFTS.

@ |—BAR X |_| i _ __ _1 _________ (4) AT CONTRACTOR'S OPTION, USE FULL-DEPTH SAW CUT AND TIE TO
2530 BAR X EXISTING PAVEMENT IN ACCORDANCE WITH ITEM 361.4.2. FOR PARTIAL
ARt DEPTH SAW CUT, EXPOSE MINIMUM 8" OF LONGITUDINAL REINFORCING
Hogg AND CONSTRUCT 8" WELDED LAP (MATCH LONGITUDINAL PAVEMENT
;Qgg o | > SEE TABLE RE INFORCEMENT) .

EFar] #4 BARS A—E BREAK BACK LIMIT OF PAYMENT ‘ LIMIT OF PAYMENT ‘
- Oa + w oL L~
EwO . ®aen Ay | TO EXPOSE MIN EXIST . . SAWED JOINT . I SAWED JOINT
@ In o 6" OF PIPE REINF ACP. N\ 12 12"~ ~12 AVOID CUTTING EXISTING STEEL
c."r':“_g 3 . /‘@ /‘@ SEE NOTE 4.
w<<a <—
2252 8 | Fl ™ o = - ” 1. %
g£:f = N s; ZE 7= = SV _4
So—o K
nZzg @ TRANSVERSE < \
—x25 i EXIST BASE we BARS @_/ EXIST CONC PVMT
g%g% T @ 24" SPAC
=N N ZOIT v % |
EOES
Toa ®
nNzZzZzo0
;é(ﬁ(ﬁ
o LW i _ = i . —_— =
en 223 FRONT ELEVATION SIDE ELEVATION
wo wna
=S OoOwno
—wZ <<l
S8 e
3niguw
ZIQXE LIMITS OF LIMITS OF
AV
INNER REINFORCING SIZE/SPACING PIPE END CAP GENERAL NOTES TRENCH EXCAV TRENCH EXC
ASPHALT PAVEMENT CONCRETE PAVEMENT
PIPE MAXIMUM DEPTH .
DIA(IN) 5 307 1. "T" = PIPE WALL THICKNESS.
2. ALL CONCRETE SHALL BE CLASS “C".
<48 | #4 @ 12" C-C | #4 @ 12" C-C
3. ALL REINFORCING STEEL SHALL BE GRADE 60.
60 %4 @ 12" C-C | #4 @ 10" C-C CUTTING AND RESTORING PAVEMENT DETAILS
72 %4 @ 12" C-C | #5 @ 10" C-C N.T.S.
84 %4 @ 10" C-C| #5 @ 8" C-C
CUT AND RESTORE PAVEMENT GENERAL NOTES
1. CONCRETE CURB OR CURB AND GUTTER WILL BE INCLUDED
RAINA PIP AP OR PLUG DETAILS IN AREA OF "CUTTING AND RESTORING PAVEMENT".
DRAINAGE PIPE END C 0 L CONSTRUCT CURB OR CURB AND GUTTER ACCORDING TO PLAN
N.T.S. DETAILS, OR AS DIRECTED. REMOVAL AND REPLACMENT OF

CONCRETE CURB OR CURB AND GUTTER WILL NOT BE PAID
FOR DIRECTLY, BUT WILL BE SUBSIDIARY TO CUTTING AND
RESTORING PAVEMENT.

2. SEE STANDARD JS (FTW) FOR JOINT SEALING DETAILS.

5" 7n
DRAINAGE
& STRUCTURE
g 50
"E' ; ANGLE OF ENTRY ANGLE OF ENTRY
£ [ IS LESS THAN IS GREATER
v 3 . N OR EQUAL TO 7° THAN 7°
[S] £ " <
8 u/1 R + :;=‘::___;\T — -
E e R - ~
2] (@) ° [=]
5 8 S S
5 £ a s SHEET 2 OF 3 SHEETS
@ s} — o
a [ a CONNECT PIPES WITHIN 7° OF NORMAL TO INLET OR ®
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"TEXAS ENGINEERING PRACTICE

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER :
ACT".

ht+p: //www. dot. state. tx. us/ftw/specinfo/standard. htm

10/19/2020

$PATHS

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

3:06:43 PM

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO

OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.
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TYPE AD INLET
(USUAL)

NOTE: 1°-0" HEIGHT USUAL

SLOPES AS SHOWN ELSEWHERE
IN THE PLANS (6:1 USUAL)

- (® 0.5% MINIMUM FOR NON-LINED

~ DITCH. 0.2% MINIMUM FOR
~ CONCRETE LINED DITCH.

CONTINUOUS DITCH

3 -0"

TYPE AD INLET
(USUAL)

RETAINING WALL

REINFORCING

| <
1/2" EXPANSION
JOINT MATERIAL

CL "B" CONC RIPRAP

RIPRAP DITCH
AT RETAINING WALL
N.T.S.

TYPE AD INLET
(USUAL)

NOTE:

1" -0"

HEIGHT USUAL

(1) SLOPES AS SHOWN ELSEWHERE

IN THE PLANS (6:1 USUAL) »
//” -~
(@ 0.5% MINIMUM FOR NON-LINED -
DITCH. 0.2% MINIMUM FOR -
CONCRETE LINED DITCH. ~

DITCH TERMINATION

DITCH TERMINATION AT

BRIDGE ABUTMENT SLOPE:

TOP OF EMBANKMENT SLOPE

NOTE:

3 -0"

HEIGHT USUAL

(1) SLOPES AS SHOWN ELSEWHERE
IN THE PLANS (6:1 USUAL)

(® 0.5% MINIMUM FOR NON-LINED

DITCH. 0.2% MINIMUM FOR
CONCRETE LINED DITCH.

BRIDGE END

DITCH BLOCK
GENERAL NOTES

1. DITCH BLOCK AND INLET LOCATIONS SHOWN ELSEWHERE IN THE PLANS.
2. DITCH BLOCKS WILL NOT BE PAID FOR DIRECTLY, BUT WILL BE
SUBSIDIARY TO THE VARIOUS BID ITEMS.

DITCH BLOCK DETAILS
N.T.S.

RIPRAP TO BE PLACED AT
EACH INLET TO CONFORM
TO ADJACENT SLOPES.
SINGLE INLET: 1 CY
DOUBLE INLET: 2 CY

17 -g"

TYPICAL RIPRAP APRON DETAIL

TYPE AD INLET SHOWN
TYPE AD-2 INLET IS SIMILAR

©2019 by Texas Department of Transportation;
All Rights Reserved
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REFLECTOR UNIT SIZES FOR DELINEATORS
AND OBJECT MARKERS

DELINEATORS

D & OM DESCRIPTIVE CODES

No warranty of any

DEVICE

SIZE 1 SIZE 2

SIZE 3

Ve

4"+ I/IG "
o
+

4n

[
3" e Ve

4"+ Vg " .

6"+ Vs

12" 4 I/B"

+ Vg

12"

DOUBLE

DEVICE

SHEETING

Yellow, White or Red Type B or C reflective sheeting

1-Size

00000000000

unit

2 reflector | 1-Size 1

unit

reflector

4" 3 S =
<— <> D =

w
Y

|| Tyl | s
REFL

o
4"
qm

|/Is "
Max

2"
4

wc

YFL
WFL
BRF

TYPE
GND
2-Size 2 reflector | 2-Size 1 reflector cTB

units units GF 1
SRF

000000

‘ — TYPE

TxDOT assumes no responsibility for the conversion

NOTE

1. Size 1

post (fix).

and 4 - Direct applied reflective sheeting for use on flexible

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.

SHEETING

White or Red Type B or C Reflective Sheeting

DIRE
1f

POST TYPE

wC

YFLX, WFLX

BI
wC YFLX, WFLX BR

MOUNT TYPE

GND

GND, SRF

GND GND, SRF

OBJECT

MARKERS

TYPE

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

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

DISCLAIMER:

DEVICE

Type 1 (OM-1)

Type 2

(OM-2)

Type 3 (OM-3)

Type 4 (OM-4) NUMB

OM-1 OM-2X

OM-2Y

OM-27

OM-3L

OM-3R

OM-3C OM-4

3-Size 2 reflector
units

3%

e

AV
>
Gooooooode
b
NS

1-Size 3 reflector

unit

3-Size 1 reflector

or 1-Size 4 reflector

w

ST

7
N

255
Dz N

36"

units

unit

12"

36"

-

OV N=<X

TYPE
WC

TWT

TYPE
GND
SRF
WAS
WAP

DIRE

36"

BI

INSTL DEL ASSM

NUMBER OF REFLECTORS

COLOR OF REFLECTORS

1 or 2

INSTL OM ASSM

WFLX = White Flexible Post

If Required

(D-XX)SZ X (XXXX) XXX (XX)

L

Single
Double

White
Yel low
Red

ECTOR UNIT SIZE

OF POST OR DELINEATOR
Wing Channel Post
Yellow Flexible Post
White Flexible Post
Barrier Reflector

OF MOUNT
= Embedded (drivable or set in concrete)
= Concrete Barrier Mount

or GF2 = Guard Fence Attachment

= Surface Mount

CTION
Required

= Bi-Directional

= Bi-Directional with red on back

(OM-XX)  (XXXX) XXX (XX)

(i

X
X

L

OF OBJECT MARKER
2, 3, or 4

ER OF REFLECTORS OR DIRECTION

3-Size 2 reflector units (Type 2 only)

1-Size 3 reflector unit (Type 2 only)

3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
Left Side (Type 3 Object Marker only)

Right Side (Type 3 Object Marker only)

Center (Type 3 Object Marker only)

OF POST
Wing Channel Post

Thin Walled Tubing

OF MOUNT
Embedded (drivable)
Sur face Mount

Wedge Anchor Steel
Wedge Anchor Plastic

CTION

= Bi-Directional

DEPARTMENTAL MATERIAL SPECIFICATIONS

SHEETING

Yellow-Type B or CFLSheeﬂno Yellow - Type B or C Sheeting

Alternating acrylic black and retroflective
yellow - Type By or Cp Sheeting

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS
(EMBEDDED & SURFACE MOUNT TYPES)

DMS-4400

Red -Type BFLor CFLShee-ring

POST TYPE

TWT wC

wC

WFLX

TWT

SIGN FACE MATERIALS

DMS-8300

MOUNT TYPE

WAS, WAP GND

GND

GND, SRF

WAS, WAP

WAS, WAP

Wt DELINEATORS, OBJECT MARKERS AND BARRIER
REFLECTORS

DMS-8600

BARRIER REFLECTORS (BRF)

CHEVRONS

ONE DIRECTION LARGE ARROW

NOTE:

DEVICE

GF1 GF2 cTB

DEVICE

W1-8

DEVICE

Wi-6

Del ineator and object marker
substrates and sign substrates
shall be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy ©061-T6 or approved
alternative.

=t <oty
Safety

I Texas Department of Transportation Division

Standard
DELINEATOR &

SIZE

Barrier reflectors shall meet the requirements
of DMS 8600.

Approved Barrier Reflectors are listed on the
"Barrier Reflectors" Material Producer List
at: www. txdot. gov.

18"x 24"

W x L) (Conventional)

24"x 30"

(Conventional
Oversize)

30"x 36"
(Expressway)

x 48"
(Freeway)

SIZE (W x L)

48" x 24" 60" x 30"
(Conventional)

(Expressway & Freeway)

OBJECT MARKER

MOUNTING HEIGHT

4'-0" or 7'-0"

7'-0" Only

MOUNTING HEIGHT o

MATERTAL
DESCRIPTION

10/19/2020 3:06:48 PM

SHEETING

Yel low, White, Red

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\domI -20. dgn

DATE:
FILE:

NOTE

Reflective sheeting shall have @ minimum
dimension of 3 inches and minimum surface
area of 9 square inches.

NOTE

1. CHEVRON

(W1-8)

signs and ONE DIRECTION LARGE ARROW (W1-6) Signs

shall be installed per Sign Mounting Details (SMD) Standard

Sheets and paid under [tem 644

(Small Roadside Sign Assemblies).

2. When there is a need to increase conspicuity, the Texas version of

the ONE DIRECTION LARGE ARROW sign
the ONE DIRECTION LARGE ARROW

(W1-9T) may be used instead of
(W1-6).

D & OM(1)-20

o: TXDOT  Jox: TXDOT [ow: TXDOT  Jek: TXDOT

©7TxDOT  August 2004 CcoNT |sECT JoB HIGHWAY
REVISIONS 031307 020 FM 51

10-09 3-15 DIST COUNTY SHEET NO.

f-10 120 FTW PARKER 86

FILE: dom!-20. dgn

20A



No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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DATE:
FILE:

WING CHANNEL (WO) FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — L Attached to
@ @ @ ~ post or block
— — - B — 1T Mg
(] ] Reflective |[ ] _{ " o=
eflective (A ) . [
Reflective material s pprox ¢ |
° material 7 7 - o —— - = =
: _ + = . [
° T I el £ L
Ground ° = §QE, R o °
Line\ ° — 12" 15— 5= EN (I N
o - tle _ | o L] ~
° ol ©.- (S
M _ o o
° 9 . 17" I -
o 2 Post — 20" T
o ° Post 21" 30"
3 ° '
o 1
2 ~
g /®
ey Y
. N CONCRETE TRAFFIC BARRIER (CTB)
g o =
— = ° _‘:\_ Place Barrier Reflector
3 o 12" Dia. e 12" Dia. on top or on side(s) of
: . 3.5" 1, 7
c ° Base o
B ° — o
Stub S o 30 kz.. i
Lo ¢ Lo
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
. NOTES
I Eggidgefigl_"nr?]OChgan;eéWg;r 1. See "Flexible Delineator and Object Marker Posts"
p H y Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 SS Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible posts GENERAL NOTES
to seporjo*e opposing direction of frovel, such as 1. Place delineators on a section of roadway at a consistent
ggn;grl’:éwe or median use, the flexible posts shall distance from the edge of pavement.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement edge, place the affected cbject markers in Iine
wi e innermost edge o e obstruction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and del inegtors are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a 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 o minimum of 18 inches
o above the edge of the pavement surface.
5=
£|lo
< R 6. Diagonal stripes on Type 3 object markers shall slope down
o < toward the intended travel lane.
Q Pavement
= Q ® Traffic
? < sur face i é bs_a_fqty
~ ZSX?Z‘?Q* Y I Texas Department of Transportation s,’;,’,ﬁ,;g;’d
Gfound
6round \& OBJECT MARKER
Ground Line
Cioe \Q ‘ INSTALLATION
2'-0" to 8°-0" or |
NOTE NOTE in front of object !
being marked ‘ D & OM (2) _20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be - o
of the chevron is permitted for mounted at a height of 7' to the bottom FILes  dom2-20. dgn o: TXDOT  Jox: TXDOT [ow: TXDOT  Jek: TXDOT
chevrons that will not exceed of the chevron. Chevron sign and ONE ©7TxDOT  August 2004 conT [sECT Jo8 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 031307 020 FM 51
the chevron (sizes 24" x 30" and be_ins*ol Ie(;] per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10 7-20 ETW PARKER 87
20B




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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DATE:
FILE:

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
is less than Torn Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy./Exp. Tangent RPMs See PM-series and FPM-series
standard sheets
Posted Speed (30 MPH or less) (35 MPH or more) FEET
F L . . . . . . .
5 MPH & 10 MPH RPMs  RPMs Degree ] ] ] Chevron rwy./Exp. Curve Single delineators on right side See delineator spacing table
of Radius |[Spacing Spacing Spacing
15 MPH & 20 MPH RPMs and One [}ireoﬂon ® RPMs and Chevrons; or Curve of in ‘in in Single delineators on ot least one 100 feet on ramp tangents
Large Arrow sign @ RPMs and One Direction Large Curve | Curve |Straightaway| c rye Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
Arrow sign where geometric A A 5 of curves) (see Detail 3 on D&OM(4)) | ramp curves ("straightway spacing"
conditions or roadside does not apply to ramp curves)
1 5730 225 450 — N T
?2212?:2iig;eg$n;h:\:sons > 2865 160 320 Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4))
° Lane on D&OM(4))
3 1910 130 260 200
25 MPH & more . ® RPMs and Ch s
RPMs and Chevrons; or evron 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 — - -
Large Arrow sign where 5 955 %0 180 760 Bi-Directional Delineators when
geometric conditions or . . undivided with one lane each
roadside obstacles prevent 7 819 85 170 160 Brudge*R?u Id(affe: or direction Equal spacing (100’max) but
+he installation of 8 716 75 150 160 concrete)an etTa . . . not less than 3 del ineators
Beam Guard Fence Single Delineators when multiple
chevrons 9 637 75 150 120 lanes each direction
10 573 70 140 120
SUGGESTED SpACING FOR DELINEATORS 11 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100° max
ON HORIZONTAL CURV]ES 12 478 60 120 120 or Steel Traffic Barrier the color of the edge line
13 441 60 120 120 .
. Reflectors matching the color E 5th cable barri st | T
ONE DIRECTION 12 409 55 110 80 Cable Barrier of the odge Tine o0 momy [ cepie barrier post fue To
LARGE ARROW 15 382 55 110 80
SIoN 16 358 55 110 80 Divided highway - Object marker on Requires reflective sheeting provided
curve Spacing 19 302 50 100 80 Guard Rail Terminus/Impact approach end DY o e aey erkar com-3 m o
o Sy, 23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
AN (400 O,'g 29 198 35 70 40 Object marker on approach and
,(OMO\J/;:‘? K ﬁkﬂﬁ [N B:DEA:\(D\:4:KD: -~ 00/777:%‘”0_)/ 38 o1 3 = 70 departure end See D & OM (5) and D & OM (6)
g™ 0 C,.'9p OPqa . T 3 Object Marker (OM-3)
Qe U 9 De Poc 57 101 20 40 40 . . ype ject Marke
xS oo urY A 4 Ve, SPar g - Bridges with no Approach at end of rail and 3 single See D & OM(5)
noP T ng Curve del ineator approach and departure Rail delineators approaching rail
2N - 4 spacing should include 3 delineators - - -
j@z :@t spaced at 2A. This spacing should be Requlgeg gefleo+;ve+shee+|ng
. R N . i rovide manufacturer per
Q:lp 4 :@: t:'iedddurnng cflesugn pljepirofnon or when Reduced Width Approaches to Type 2 and Type 3 Object 8 2 CI>M (VIZ) or a Tyge 3 Bbjecf
€ degree of curve is known. 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 .
ﬁ centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
n 1
approac ane Crossovers Double yellow del ineators 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 at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tangent section of . i i Chevron
approach lane. Advisory Spo'cmg Spo.cmg Spacin 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
p ¢]
Speed c n Strai 'E* in to the color of the pavement edge |ine on the side of the road where the delineators
(MPH) urve raightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES — ]:/20 ZZgé 250 2. Barrier reflectors may be used to replace required delineators.
50 170 550 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
Point of way driver applications
emnt o 55 100 200 160
curvature Point of
‘ro;gen‘r 50 85 170 160 §® ;;afggfl
45 75 150 120 . Division
Texas Department of Transportation
20 70 140 120 I P: 4 Standard
35 60 120 120
30 55 110 80 LEGEND DELINEATOR &
25 50 100 80
20 40 80 80 Bi-directional OBJECT MARKER
15 35 70 40 Del ineator PLACEMENT DETAILS
If the degree of curve is not known, g Del ineator
del ineator spacing may be determined
NOTE based on the Advisory Speed of the . Sign D & OM (3) - 20
<;urve. gsidﬂ')e deléneo;o:Mg::ve spacing FILE: dom3-20. dgn o: TXDOT  Jox: TXDOT [ow: TXDOT  Jek: TXDOT
At least one chevron pair is installed or eac visory spee . ©TxDOT  August 2004 conT |secT Jo8 HIGHWAY
beyor.\d the point of tangent in tangent REVISIONS 031307 020 FM 51
section. 3-15 8-15 DIST COUNTY SHEET NO.
8715 120 FTW PARKER 88
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE:
FILE:

CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERATION /DECELERATION LANES DEAD END BARRICADE
/<— Dead End
10' - ‘ Barricade
‘ Optional type 4
100’ ‘ ‘ object markers
I:I n I] usual ‘
4 Type I-A o
RPM’s at 20° i — Doub le ‘
spacing —— yel low ‘
del ineator
Doub | I:I I]
ygT|o$ L Type II-C-R .
delineator —] RPM"s at 10 @ @ % % ‘
spacing
R
o § -
2 Warning devices
5 & R as per D & OM(3)
> or Additional
devices as
R necessary ™ -
2 Spacing of white
del ineators for
acceleration or
R deceleration lanes
is approximately 100 ft.
R
|
DETAIL 1 R DETAIL 4
R TYPICAL DEAD END
BARRICADE INSTALLATION
FOR CULVERTS , 5 ,
WITHOUT MBGF ! !
A A NS A ANV I "TI:I & 4
N NN Y & &
R + + max.
T Toop Tenaentes AN
100’ max spacing NN NA\\N l y&8 &
Ramp curves-
U deli 1
OM-2 to be I OM-2 to be shacing toble. ~— Center of
placed if safety placed if culvert ("Stralghtaway NOTES Travel Lanes
?nd treatment , headwall is gr'eo‘l'er‘ Spoc]ng" does
is less fthan 15 than 207 in length not apply). . .. . . .
from travel lane. and is less than Delineators 1. Barricade striping shall be red and white reflective sheeting for all permanent
@ |] % 15° from +ravel should be on road closures.
lane or within the outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
clear zone curve.
I] 3. Type 3 Barricade Supports should be anchored to soil or pavement as described
,/: in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.
e —— — — — — -
( ~
] e ——— - DETAIL 5
0 N DETAIL 3
§® Traffic
Safet
|'I—I'|<7 OM-2 to be ]L]EGEND I . Di?iseiéyn
placed if culvert Texas Department of Transportation Standard
[l :ﬁggW?é] fi"forlness é Bidirectional Delineator
travel lane or ? Del ineator DEL I NEATOR &
ithin the clear
/ OBJECT MARKER
/ |° PLACEMENT DETAILS
[ | Barricade
== | Sion D & OM(4) -20
DETAIL 2 OM-2 FILE:  domd-20. dgn o: TXDOT  Jox: TXDOT [ow: TXDOT  Jek: TXDOT
©7TxDOT  August 2004 CcoNT |sECT JoB HIGHWAY
g Double Del ineator 3-15 REVISIONS 031307 020 FM 51
7-20 DIST COUNTY SHEET NO.
FTW PARKER 89
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TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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DATE
FILE:

WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGPF) BRIDGE WITH NO APPROACH RAIL
See Note 1 See Note 1
See Note 1 See Note 1 ‘T* ZS D ES
25 ft. 0 25 ft. - 0 / - T
] [ 3- Type 3- Type
_ - D-SW 25 D ES D-SW
y i 25 £+, 25 ft. del ineators del ineators
” Y D V Zggﬁid 2 spaced 25°
éé — MBGF - §§ Y s 0 s apart
Type D-SW 4}7 D éiﬁ Tyog D-SW D Ai,
del ineators del ineators

bidirectional éé bidirectional

EON .\

0 2 T

D One barrier

retieeror enatt |77 5T 5 oTeces
be placed Steel or concrete- be _placed

S ) . s directly behind
directly behind Bridge rail each OM=3.

each OM-3. The others
The others D will have

X
X[e

I
+

Z~S‘reel or concrete
Bridge rail

I

will have . equal spacing
equal spacing (100" max), but

(100" max), but not less than 3
not less than 3 bidirectional

bidirectional D white barrier

Bidirectional
white barrier

[
S

Bidirectional
white barrier

]
&
=
=
=
!

refiectors or Equal spacing white barrier reflectors
delineators dol ireators Equal spacing I (100" max), but reflectors
(100" max), but not less than
D not less than 3 bidirectional
3 bidirectional white barrier 314 D 54
i i flectors or - -
Equal white barrier refl - -
Equal sg:cing reflectors or I delineators S
spacing (100" max) delineators
(100" max), I but not 0
3 total. )
3 total. FOUEL = W3- Type

spaced 25’ D del ineators
spaced 25'

4 $< apart

apart

_ Y
A

— X X = P XTr

e o

D Type D-SW
Type D-SW éé éé del ineators
del ineators bidirectional
bidirectional

Shoul der
Edge Line
Edge Line
Shoul der

—— MBGF
: :

Y

Shou lder
Edge Line
Edge Line
Shoul der

l
&
=
&
&
&
B 2 oo eorors
&
&
&
-

=
=
=
=
&
=
=
= ! & £
=
:

A
Traffi
25 ft. 25 ft. 25 f+. |8 [I el o 25 ft. LEGEND §® S;afet_f/
o |- Slo Division
o |- -] © I Texas Department of Transportation Standard
D X 318 ol 2 _ Y Bidirectional Delineator
c |0 o €
N ( wi @ ) DELINEATOR &
See Note | See Note | See Note | See Note 1 Delineator

OBJECT MARKER
om-3 PLACEMENT DETAILS

%(l#:l\\\aﬂ{]}

NOTE: NOTE:
1. Termirjol ends‘require reflective 1. Terminal ends require reflective OoM-2 D & OM (5) - 20
sheeting provided by manufacturer sheeting provided by manufacturer Fie domb-20. dgn ov TXDOT_[cx: TxDOT o TxDOT_[ek: TxD0T
per D & OM (VIA) or a Type 3 per D & OM (VIA) or a Type 3 .
. . . . T
Object Marker (OM-3) in front of Object Marker (OM-3) in front Terminal End ©Ox0or_August 2015 e o
the terminal end. of the terminal end. 7-20
Traffic Flow o . T

20E




No warranty of any

Object marker installed
per manufacturer’s
recommendations.

TxDOT assumes no responsibility for the conversion

~15"R

10"

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

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

DISCLAIMER:

L “'lllll|li;;
:!!........k 2 4" minimum,

‘,#,‘ o

2 /4" minimums;

CEXIT

’ BACK PANEL (OPTIONAL)

/

12"

10"

Variable to match width of

12"

48"

2
OBJECT MARKERS SMALLER THAN 3 FT

exit gore sign.

NOTES

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\domv i a-20. dgn

10/19/2020 3:07:15 PM

DATE:
FILE:

6"
% Adjust to fit
24" 120 attenuator
36" per manufacturer’s
recommendation, or
. as directed by the
6 Engineer
z
NOTES
%1. Spacing should be adjusted
6" to attach through center|ine
_ of drum, per attenuator
6" manufacturers recommendation,
A or as directed by the Engineer.
6" 2. Mounting should be flush
36" — with top of attenuator.
o Minimum size 96" x 24",
6"
6"

12 "R

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
shal |l be black.

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

Object Marker size may be reduced to fit smaller devices. Width of alternating

black and yel low stripes are typically 6". Object Markers smaller than 3f+t
may have reduced width stripes of a minimum of 2 '/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

object markers to allow cable or other attachments.
Object Marker at nose of attenuator is subsidiary to the attenuator.

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

= Sarer
Safety
I Texas Department of Transportation s‘i’;,’,ﬁ,;g;’d

DELINEATOR %
OBJECT MARKER

6"
& FOR VEHICLE IMPACT
6"
R ATTENUATORS
6"
R D & OM(VIA)-20
6" FiLe:  domvia20.dgn o: TXDOT  Jox: TXDOT [ow: TXDOT  Jek: TXDOT
©T><DOT December 1989 CONT | SECT JoB HIGHWAY
REVISIONS 0313/07 020 FM 51
;:gg g:?g DIST COUNTY SHEET NO.
4-98 7-20 FTW PARKER 91
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No warranty of any

//—Edge of Pavement [6" min.

Shoul der

4" Solid f

Eellow J/ Eﬁ >

dge Line == 4" White F , [—] —
Lane Line 30" _|Jo] =>

4" Solid

White — — — —

Edge Line-\\ Ci:>

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

r4" Solid
Yellow Line

4" Solid
PUBLIC Wnite
ROADWAY L Edge Line

GENERAL NOTES

< /

>

PUBLIC N . ) (
4 s
ROADWAY VA A wnite  © ALLEY, PRIVATE ROAD

Edge Line OR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

TxDOT assumes no responsibility for the conversion

Edge of Pavement
//_ {6" min.

4" Solid 4" White <7;|
White Jf Lane Line l
Edge Lined —— [—] [—

30’ 10’ <3:3'
Ei:> 4" Solid J//
Yel low Line

[—

— — —
4" Solid White 3" min.-4" usual
Ei>> Edge Line-—\\ (12" max. for
traveled way

greater than
48’ only)

CENTERLINE AND LANE LINES
FOUR LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

PUBLIC ‘ wnite °
ROADWAY L Edge Line

_—

4" Solid
Yellow Line

4" White
Lane Lin

<5

T e 7

> N
>

PUBLIC \ 2" solid 1 (

ROADWAY White
<> 4} Edge Line

ALLEY, PRIVATE ROAD
OR DRIVEWAY

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

Edgeline striping shall be as shown in the plans or as
directed by the Engineer. The edgeline should not be placed
less less than 6 inches from the edge of pavement. This
distance may vary due to pavement raveling or other
conditions. Edgelines are not required in curb and

gutter sections of roadways.

The traveled way includes only that portion of the roadway
used for vehicular travel. [t does not include the parking
lanes, sidewalks, berms and shoulders. The traveled ways
shal | be measured from the inside of edgeline to the
inside of edgeline of a ftwo lane roadway.

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

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

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

DISCLAIMER:

6" min. when
no shoul der
Shoulder width exists

may vary (typ.) .1

;*Edge of Pavement

24"

3 to 12"
2 - =

4" Yellow 4" Solid Wnite ' .
i Center|ine Edge Line____J// <i?3 3" min. -

4" mox.i
— — —

) [nanel
R S ATAVATATAY, S RAYAYAY,

—
300 _|10] - . ——
=> 4" Sotid  f 4" Solid Wnite

Yellow Line Edge Line-—\

4" solia &~ t—

Yellow Line

For posted speed on road

For posted speed on road 5
being marked equal to or

being marked equal to or

less than 40 MPH. greater than 45 MPH.

Shoulder width
may vary (typ)

TWO LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

YIELD LINES

6" min.—lle Length: 10’
(typ.) Gap: 30’

Pavement Edge——v

c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\pm1 -20. dgn

10/19/2020 3:07:20 PM

DATE:
FILE:

‘\\—4" Solid White 4" White Lane Line
Edge Line N <= NOTES
— — — — — —
4" Solid Yellow 30’ 10’ 4" solig <33 Where divided highways are separated by median widths
Edge Line ~ ﬁeg 2 YelTow Cine at the median opening itself of 30 feet or more, median
ore — openings shall be signed as two separate intersections.
I Taper | 10" min. - VVVVVV Each median opening has ftwo width measurements, with one
) 12" max. measurement for each approach. The narrow median width will
ggI;ggol 8" Solid ; £ be the controlling width to determine if signs are required.
8" White | White Line AAANA 2 Yield signs are the typical intersection control. Stop signs
Eg+ension See note 3 r = are optional as determined by the Engineer.
ine — L.
= ;i% igommégbe Yield Instal |l median striping (double yellow center|ines and
line to Triangles — stop bars/yield triangles) when a 50’ or greater median
4" Solid Yellow | Storage | stop/yield centerline can be placed. Stop bars shall only be used
Edge Line ™ Deceleration | line

— — — —
4" Solid White C:;) :

Edge Line——\\ White Lane Line

with stop signs. Yield traingles shall only be used with
yield signs.

Length of turn bays, including taper, deceleration, and
storage lengths shall be as shown on the plans or as

4" min. 4’ min.
30’ max. STOP LINES 30" max.

Solid White
Width: 12" min.
24" max.

EDGE LINE
4" Solid White

CENTERLINE
4" Yel low

OPTIONAL
4" Solid
Yellow line
on approaches to
intersections
(500" min.)

Minimum Requirements
for Centerlines without
Edgel ines Pavement
Width 16°s W< 20’

Minimum Requirements
for Edgelines Traveled
Way Width 220’

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths
for Undivided Highways

= Sarety
Safety
I Texas Department of Transportation se'a‘;',f,'g,']d

TYPICAL STANDARD
PAVEMENT MARKINGS

PM(1)-20

directed by the Engineer. Fies  pml-20.dgn [c [ow: [ex:

©7TxDOT November 1978 CONT | SECT JoB HIGHWAY

8-95 3-03°/ISION 0313[07] 020 FM 51
FOUR LANE DIVIDED ROADWAY CROSSOVERS 00 2-12 oier comry ey
8-00 6-20 FTW PARKER 92
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

10/19/2020 3:07:25 PM
c: \pwwor K ing\kha\pwprod\shawn. s ingh\dms30455\pm2-20. dgn

DATE:
FILE:

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
FOR VEH I CL E POS I T ION I NG GU I DANCE PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<b See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type 11-A-A >,_\ o CenferiineNy  symetrical around centerline HOT APPLLED THERMOPLASTIC DMS-8220
n/ { f \ PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
= = o ':', o — o ( o ) Continuous two-way left turn lane / Type 11-A-A
80" | 40" 40" 40° — o — o — o — o — a Al'l pavement marking materials shall meet the
| ] | required Departmental Material Specifications
I T bl T 1
:> | 40" | 40’ | 40’ | as specified by the plans.
:> I T T 1
CENTERLINE FOR ALL TWO LANE ROADWAYS — ”\‘:' E— ‘|“ E— B ”| —
’;Y > Type I-C | 80" | g%%
< SE‘ Type 1-C - ?:.‘:i N
e : A
a — — — — a —
See Detail C CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE
/Type I1-A-A <:, /«<7
= i = 1 \ Ref lectorized
] &) o / Sur face
¢> | 80" I f;‘> Type 1-C or 11-C-R
| | D,//— Type 1 (Top View)
o —  e—] o — — o — — — — o — —— o —
:> 3 Type I-C or I1-C-R
CENTERLINE & LANE LINES i | Lk |
FOR FOUR LANE TWO-WAY HIGHWAYS = 2
Type [[.A.A{_\ Type 11-A-A pnoon Eziii}té
/{ N e \ I 4" / \ Ref lectorized
— E— 1u_gn s ;::\_f LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES) surface
. \% 4" 3-4" ( l Raised pavement markers Type I1-C-R shall have clear face Type Il (Top View)
-4 I— 1m-qn 4 Tronooo /_L toward normal traffic and red face toward wrong-way traffic.
o 1| ) N \ /
v Type I1-A-A 1"-2" 359 max-
25% min
DETAIL "A" DETAIL "B" DETAIL "C" >/
Road V \—Adhes' e
0 0 (0 O0)0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 GENERAL NOTES coneaoy v
CENTER OR EDGE LINE 127 1 ] ] ] SECTION A
/_\ _-I I‘_ - 1. All raised pavement markers placed in broken lines E—
@0 0 T 0 0 0§ 0 1§ 10 0§ 0 10 shall be placed in line with and midway between

the stripes.

2. On concrete pavements the raised pavement markers RA I SED PAVEMENT MARKERS

should be placed to one side of the longitudinal

(0 0J0o 0 0 0 0 0 [0
0

| /vl ! \I\ 30°

BROKEN LANE LINE

REFLECTORIZED PROFILE joints.
PATTERN DETAIL g ;;afg{;
USING REFLECTIVE PROFILE PAVEMENT MARKINGS I Texas Department of Transportation Division
A— | T mnefont " POSITION GUIDANCE USING

| I in height
e oR . , , RAISED MARKERS
e :%ID ) (|:|6 |:| ) A quick field check for the thickness RELECTOR I ZED PROF I LE

/
2 to 3"—'| |‘ 2 to 3"_.| |./_ of base line and profile marking is
approximately equal to a stack of 5 MARK I NGS
quarters to g maximum height of 7 quarters.

PM(2) -20

4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20. dgn ‘c ‘DW: ‘CK:

CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 conT |secT Jo8 HIGHWAY

OR LANE LINE OR LANE LINE 4-92 2-10 "EVISIONS 031307 020 M 51
Profile markings shall not be placed on roadways 500 2-12 st CONTY SHEET MO,
with a posted speed |imit of 45 MPH or less. 8-00 6-20 W PARKER 93

228




"TEXAS ENGINEERING PRACTICE

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

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

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER :
ACT".

3:07:30 PM

c: \pwwork ing\kha\pwprod\shawn. s ingh\dms30463\FM51 _EC_SW3P. dgn

ht+p: //www. dot. state. tx. us/ftw/specinfo/standard. htm

10/19/2020

$PATHS

A. GENERAL SITE DATA B. EROSION AND SEDIMENT CONTROLS
1. PROJECT LIMITS: Highway:FM 5/ 1. SOIL STABILIZATION PRACTICES:
From: JUNCTION SH 17/ SOUTH
To: HOOD COUNTY LINE (Select T = Temporary or P = Permanent, as applicable)
LATTITUDE: 32°37°51.09"N LONGITUDE: 97°46'40.41"W TEMPORARY SEEDING PRESERVATION OF NATURAL RESOURCES

FLEXIBLE CHANNEL LINER
RIGID CHANNEL LINER

MULCHING (Hay or Straw)

2. PROJECT SITE MAPS: BUFFER ZONES

PLANTING SOIL RETENTION BLANKET
ProJect Locatlon Map: Title Sheet (Sheef 1) SEEDING COMPOST MANUFACTURED TOPSOIL
= Dralnage Patterns: Dralnage Area Maps (Sheets 50- 51 ) SODDING OTHER: (Specify Practice)

= Approx. Slopes Anticipated After Major Gradings and Areas of Soil Disturbance:
Typical Sections (Sheet 5)
= Major Controls and Locations of Stabillzation Practices: (Sheet 98 )
SW3P Site Map Sheets (Select T = Temporary or P = Permanent, as applicable)
= Project Specific Locations:

2. STRUCTURAL PRACTICES:

T SILT FENCES
To be specified by Project Field Office and located in the Project SW3P File — —— DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
= Surface Waters and Discharge Locations: Drainage and Culvert Layout Sheets —— HAY BALES —— DIVERSION, INTERCEPTOR, OR PERIMETER SWALES
(Sheets 54 - 63 ) : _T_ ROCK FILTER DAMS _ DIVERSION DIKE AND SWALE COMBINATIONS
heets N _____ PIPE SLOPE DRAINS _ ROCK BEDDING AT CONSTRUCTION EXIT
_ PAVED FLUMES _ TIMBER MATTING AT CONSTRUCTION EXIT
5. PROJECT DESerIETION — cue Lners — o urier st runes
CONSTRUCTION OF MULTI LOCATION CULVERT REPLACEMENT AND SEDIMENT BASINS CURBS AND GUTTERS
BRIDGE GUARDRAIL UPGRADE - -
— STORM SEWERS ____ STORM INLET SEDIMENT TRAP
_T_ OTHER: BIODEG EROSN CONT LOGS
4, MAJOR SOIL DISTURBING ACTIVITIES: -
SOIL DISRTUBING ACTIVITIES INCLUDE GRADING, EXCAVATION, BACKFILL,
AND SEEDING. N
5. EXISTING CONDITION OF SOIL & VEGETATIVE -
COVER AND 7 OF EXISTING VEGETATIVE COVER:
SOILS ARE CLASSIFIED AS A MIXTURE OF ALEDO-BOLAR, FRIO CLAY LOAM,
KRUM CLAY, WINDTHROST SANDY LOAM.
VEGATATIVE GRASSES COVER APPROX. 70X OF THE AREA. 3. STORM WATER MANAGEMENT: (Example Below - May be used as applicable, revised or expanded)
/. Storm water dralnage will be provided by the ditches, inlets and storm water
6. TOTAL PROJECT AREA: 149.83  Acres systems that will carry dralnage within the R.O.W. fo the low points within the
roadway and project site which drain to natural facllities.
7.TOTAL AREA TO BE DISTURBED: /.34 Acres (0.9% OF TOTAL PROJECT AREA) 2. Other permanent erosion controls Include tydraullc design to limit structure

outlet velocities and grading design generally consisting of 4:1or flatter slopes with
permanent vegetative cover.
8. WEIGHTED RUNOFF COEFFICIENT

BEFORE CONSTRUCTION: 0.57
AFTER CONSTRUCTION: 0.57

4. STORM WATER MANAGEMENT ACTIVITIES: (Sequence of Construction)

/. For detailled construction activities see Traffic Control Plan Narrative.

9. NAME OF RECEIVING WATERS: 2. Prior to the start of construction, Install rock filter dams and silt fence as shown In the
SPRING CREEK, HAYDON CREEK, SHAW CREEK, CIDWELL BRANCH AND SW3P detall sheet or as directed by the engineer.

MUD CREEK

3. Minimize soll disturbance and preserve existing vegetation to reduce erosion and
sedimentation, to the extent practicable.

10. ENDANGERED SPECIES, DESIGNATED CRITICAL HABITAT AND HISTORIC PROPERTY: 4. When all construction GC”V’W Is complete and the site Is stabllized and approved by the
Engineer, remove all temporary sediment control devices.

No Endangered Species, Designated Critical Habitat or Historic Property

n found on this pr 1 site.
has been found o s project site 5. NON-STORM WATER DISCHARGES:

Non-storm water discharges should be filtered, or held In retfention basins, before belng

allowed to mix with storm water.  These discharges consist of non-polluted ground water,

=
spring water, foundation and/or footing draln water, and water used for dust control,
pavement washing and vehicle washwater contalning no detergents. Im ey )) Orn
F-928

The documentation satisfying TPDES Construction General Permit eligibllty pertaining -
fo the existence or of any protective action taken with regards to endangered %’ E?ervao’th
species or designated critical habitat or historical property in this project area I Texas Department of Transportation Standard

Is contained In the project's Enviromental document (EA or EIS)and can be viewed
under the State Open Records Act at the address shown below:

TEXAS DEPARTMENT OF TRANSPORTATION STORM WATER POLLUTION
FORT WORTH DISTRICT HEADQUARTERS PREVENTION PLAN

DISTRICT DESIGN SECTION
2501 SW LOOP (SW3P)
FORT WORTH, TX 76133
PHONE: 8I7-370-6500
SHEET 1 OF 2 SHEETS

ORIGINAL DRAWING: 09/2002 | sw3p-ftw.dgn | F0-mo PROJECT NO. SHEET
RN DATE REVISIONS 6 ISEE TITLE SHEET 24
E -, 09/2008 | NPDES TO TPDES STATE STATE COUNTY
01/2012 | CLARIFY NOTE C.2. DIST. N
, P.E. 10/19/2020 08/2013 | 40DED SN TEXAS | FTW PARKER
©2019 by Texas Department of Transportation; Date CONT. SECT. | JoB HIGHWAY NO.
All Rights Reserved 0313] 07 | 020 FM 51




"TEXAS ENGINEERING PRACTICE

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

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

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER :
ACT".

3:07:31 PM

c: \pwwork ing\kha\pwprod\shawn. s ingh\dms30463\FM51 _EC_SW3P. dgn

ht+p: //www. dot. state. tx. us/ftw/specinfo/standard. htm

10/19/2020

$PATHS

C. OTHER REQUIREMENTS & PRACTICES

1. MAINTENANCE:
All erosion and sediment controls shall be maintained In good working order. If a repalr is necessary,
It shall be performed at the earliest date possible but no later than 7 calendar days after the surrounding
exposed ground has dried sufficiently to prevent further damage from heavy equipment. Disturbed areas

on which construction activities have ceased. temporarily or permanently. shall be stabilized within 14 STORM WATER POLLUTION
calendar days unless they are scheduled to and do resume within 2/ calendar days. The areds adjacent PREVENTION PLAN
to creeks and drainageways shall have priority followed by devices protecting storm sewer inlets. PERMIT POSTING

| 30" |

2. INSPECTION:

An Inspection shall be performed by a TxDOT Inspector every |4 calendar days as well as within 9.25" IS5 | | 9. 25"
24 hours after any ralnfall of one-half Inch or more Is recorded on a non-freezing raln gauge to be located 125 e 205" i 25"
at the project site, or every 7 calendar days. An Inspection and Maintenance Report shall be filed for each . Qq =~ ,_&
Inspection. Based on the Inspection results. the controls shall be revised In accordance with the Inspection f«;ig f’ggy E‘\’/Zn\ RACKERAVR/AY) IR
report. with Top of Post \ﬂgl N !

3, WASTE MATERIALS: (Plus or Minus 20 | - SWPPP 1| L 2.57
Except as noted below, all waste materials shall be collected in a metal dumpster having a secure cover. 2.5" Letter Height / : 7.5"
The dumpster shall meet all state and local solld waste management regulations. All trash and debris from C/earvzgw/—/wy-}w . C - 2 5 .
construction shall be deposited in the dumpster. The dumpster shall be emptied, as necessary or as Font Wnite /'I 3 30
required by local regulation, and hauled to a local approved land fill site. The burying of construction Center of Sign —— | 7. 5
waste on the project site shall not be permitted. to be Mounted / . ) :

About Eye Level . .. . . 2.5"

Concrete washout areas shall be required and shall consist of a pit. lined with an impervious material, of (4°-5") Gt &
sufficient size to contain, until evaporation, all water used and washout material produced during concrete . 7.5"
washout operations. The concrete washout locations shall be as directed by the engineer. Type A Aluminum 1.875" Radius

Sign Blank with

Blue Engineer Mount on Post

[Seco0oocoso0ssossossssossosscsss

Lime slaking tanks shall be surrounded by an earthen berm, capable of containing any overflow. Grade Sheeting 0t G of Sign
4.HAZARDOUS WASTE (INCLUDING SPILL REPORTING): 174" Diometer Holes Wing Channel or Other
.. . . . . . . Center to Center Approved Drivable
As a minimum, any products in the following categories are considered to be hazardous: paints, acids, for Posting Landscape Support (Holes for
solvents, asphalt products, chemical additives for soll staibilization, and concrete curing compounds or or Portrait Laminated Bolting Sign to Post to
additvives. In the event of a spill which may be hazardous, the splll coordinator shall be contacted Immediately. Materials (32 Holes- be Drilled on Site as
Excluding for Sign Needed)
5. SANITARY WASTE: Mounting)

All sanitary waste shall be collected from the portable units, as necessary or as required by local

regulation, by a licensed sanitary waste management contractor. No Permanent Instal /a+fc3n Al lowed. .
Sign to be Removed After Project Completion.
6. OFFSITE VEHICLE TRACKING:

The Contractor shall be required, on a regular basis or as may be directed by the Engineer, to dampen
haul roads for dust control, stabllize construction entrances and to remove excess dirt from the roadway.

7. MANAGEMENT PRACTICES:

I. Disposal areas, stockpiles and haul roads shall be constructed In a manner that will minimize and
control the amount of sediment that may enter receiving waters.  Disposal areas shall not be located
In any wetland, waterbody or streambed.
2. Construction staging areas and vehicle malntenance areas shall be constructed by the Contractor
In @ manner to minimize the runoff of pollutants.
3. All temporary fills placed in waterways shall be built of erosion resistant material. (NWP 14)
4. All waterways shall be cleared as soon as practicable of temporary embankment, temporary bridges.
matting, falsework, piling, debris or other obstructions placed during construction operations that are not
a part of the finlshed work.

8. OTHER:

1. Listing of construction materials stored on site to be provided by Project Field Office.

2. The Project SW3P File located at the project field office shall contain the N.O.l., CGP Coverage

=
Notice, TCEQ TPDES Form, Signature Authorization, Certification/Qualification Statements, Inspection ))
Reports, Required Maps, and a copy of the TPDES General Permit No. TXRI50000.
F-928

=t Fort Worth

District
I Texas Department of Transportation Standard

STORM WATER POLLUTION
PREVENTION PLAN
(SW3P)

SHEET 2 OF 2 SHEETS

ORIGINAL DRAWING: 09/2002 | sw3p-ftw.dgn | F0mo PROJECT NO. SHEET
0 6 [SEE TITLE SHEET 95
E -, 09/2008 | NPDES TO TPDES STATE STaTe COUNTY
01/2012 | CLARIFY NOTE C.2. - NO-
, P.E. 10/19/2020 08/2013 | 40DED STON TEXAS | FTW PARKER
©2020 by Texas Department of Transportation; Date CONT. SECT. | JoB HIGHWAY NO.
All Rights Reserved 0313] 07 | 020 FM 51




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

is governed by the "Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard

DISCLAIMER:

DATE:
FILE:

1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 1. FEMA Floodplain Notification V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,

s BnatSat 108 yoar loacmrain. Foer Svdraq! te s ton Torothi s slojeat woul CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES

TPDES TXR 150000: Stormwater Discharge Permi+ or Construction General Permi+t ?ﬁségggrggnce w¥$ﬁrcurﬁgﬁ$ 2hia OndeTX58§ogeé?ggegé Ho1os. +§e°?gé?fifg°woglge AND MIGRATORY BI&DS ’

i P i H H 1 H permit the conveyance of the 100-year flood, inundation of the roadwa ein .

r?quured for.prOJecfs with 1 or more‘ocres d-sfgrbed s?ul.. Projects w.fh.ony acceptable, wi+hgu+ cousing.signi icant dombge to the facility, s+reo% orr ofher

disturbed soil must protect for erosion and sedimentation in accordance with properf%. The proposed project would not inCrease the base flood elevation to a

Item 506 level that would violate applicable floodplain regulations and ordinances.

. Coordination with the local Floodplain Administrator will be required. No A R Eﬂ R 9 Act
. . . . . . . . . tion ir equire ction
List MS4 Operator (s) that may receive discharges from this project. g. *Secféon 102 $f +h8 CleoT gofef*Acf: Texas Pollutant Discharge Elimination E] o Actio equired aut '
e . . e stem, Construction General Permi

They may need to be notified prior to construction activities. s project_wauld include five or more acres of earth disturbance. TxDOT would .

comply with TCEQ's Texas Pollufant Discharge Elimination System (TPDES) Action No.

1 Construction General Permit (CGP). A Storm Water Pollution Prevention Plan

(SW3P) would be implemented, and @ consfruction site notice would be posted on Migratory Bird Treaty Act (MBTA)

2 2 . o 1.
the construction site. A Notice of Intent (NOD) would be required. Between October 1 and February 15, the contractor would remove all old migratory
2. 3. Section 404 of the Clean Water Act: Waters of the US Natjonwjde Permits. gggdcgggtg*grgﬂy°gz;3*;“33&;?0;327;¥?g;°02§ 9g£e$;gg*g¥;gﬂec?ggg?gg? DqglGCﬁ
Ihe placement of temporary or germanent dredge or fill material info potentiolly GGG TT0n, - The odntrasTor would be. prepared to provent migratory birds from
[0 No Action Required X Required Action {Ur'SG'C*'Q”G' Waters of the US would be quthorized under Nationwide Permit building’ nests by utilizing nest prevention methods, such as bird-deterrent
© ron Reaut a NWP) 14 without a Pre-Construction Notification, (PCN). A PCN would not be netting and bird-repelling sprays. and/or gels, between February 15 and October
cesuireq begadse fne'projec & Impacts fo jurisdierond! Wofers oftdhe S a0 nor | 5T IR% e ovent TRGE 'mi0fotr S8 iPas Gre%entounterad on®s 18 dur Tnd "orojest
Action No. (USACE) for NWP 14 and there would bé not. impacts 1o on)(.we¥londs, _or other oo ot 1 9 beove 5o g MPacts on profected birds, active nests, eggs, and/or
gpegnolfo uof;$.5|Te§.bIQeqe -sdnghpofenfnol to officf* -ﬁte? species or*‘ :
1. Prevent stormwater pollution by controlling erosion and sedimentation in esignated critica abirat, an ere are No IMpAcTs TO NiISToric properties 2. Whooping Crane
: : listed or eligible for Iisting on the National Register of Historic Places fhe confracfor and/or TxDOT personnel would be advised of potential for Whoopin
accordance with TPDES Permit TXR 150000 (NRHP) . Cgooesdfg OCCUCdWighi” the pEo'ecI Iiﬂifs. CQns*rugfion pgrsgnnel wilé+pe D+ o
. ) . AN . advised to avoid adverse impacts to this species and to report any sightings to
4. Section 401 of the Clegn Water Act: Water Quality Certification B H H f Ter : B :
2. Comply with the SW3P and revise when necessary to control pollution or The 401 Certification requirements for utiljzing g NWP would be met b IégoéxQéﬁ1r$$$c5?é57°?gegégémﬁéggfé ngoégg?siggg:flgegéogﬁr¥ééé égeéégl¢gdb;?ng
required by the Engineer. implementing gpproved Best Management Practices (BMPs) from TCEQ's 401 Water the roadway up to_current TxDOT_safety standards. ?he construction personnel
Qual ity Cerfification Conditions for NWPs. fA* g minimum, one BMP from each will report all sightings to TxDOT Fort Worth District Environmental staff.
category would be selected ond implemented for the proposed project. Reports should incTude fhe fime, date and location and any available photos.
3. Post Construction Site Notice (CSN) with SW3P information on or near 5. Water 0uoli+& BMPs 3. Bird BWPs
the site, accessible to the public and TCEQ, EPA or other inspectors. In addition to BMPs required for a TCEQ Storm Water Pollution Prevention Plan r i f : . N
ite, i publi ’ nsp ond 401 water quol?fy perm?f: igl?gsialoBM;g:complyung with the Migratory Bird Treaty Act (MBTA) perform the
. L. . , . . . PR . . . . . al | Brnor to construction, perform daytime surveys for nests including under
4. When Contractor project specific locations (PSL's) increase disturbed soil génsy;BéTigg fhﬁhggepggs?§$épmggsi53egirggggSgnghgb?8régnfgggoihgugéggs Rruggeiho?d in cu*yer?shfolgefeqménedgf*fhgydore active before removal.
area to 5 acres or more, submit NOI to TCEQ ond the Engineer. bridge decks, or barges. . \ T 55 Bo not g?ngSblvgegfggy, or re%ovésog;ise.nesfs, including ground
b) When femporor¥ sfream crossings are unavoidable, remoye stream crossings nesting birds, during the nesting season;
once they are no longer needed and stabilize banks and soils around the

c) Avoid the removal of unoccupied, _inactive nests, as practicable;

crossing. i i i i
TI. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER s Proot Svash SR Soetated Pect 191188 0N SRRLE el B pseta Haror 2T atandhs
ACT SECTIONS 401 AND 404 or repair;

e) Do no*t col lect, capture, relocate, or transport birds, eggs, young, or
active nests without a permit.

USACE Permit required for filling, dredging, excavating or other work in any I1I. CULTURAL RESOURCES
water bodies, rivers, creeks, streams, wetlands or wet areas. 4. Bat BMPs . .
L. . . For bat species, the following BMPs would be implemented:
The Contractor must adhere to all of the terms and conditions associated with Refer to TxDOT Standard Specifications in the event historical issues or
the following permit(s): archeological artifacts are found during construction. Upon discovery of Q) For activities that have the potential to impact structures, cliffs or
H i i caves, or frees; perform a hgbitat assessment and occupancy survey of the
crche?loglcol or+:foc+s (bones, burnt rock, fl:n+, p?++er¥, etc.) cease feofg?e(s) with'coosf botential as early In the planm]Rg pzocess és
work in the immediate area and contact the Engineer immediately. ossible or within one year before project Ie++|n$t ) .
[] No Permit Required ) If bats are present or recent signs of occupation (i.e., piles of guano,
distinct musky odor, or stgining and rub marks at potential entry points)
X Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or Eg No Action Required [] Required Action g;§h°g§e?;§?émgﬂ$?ng°§gg?ﬁg$;§,mg§§?5§?°;°0§$?32$;;2°grb$?;;25902°ghgg$ﬂg°v
wetlands affected) of construction.
é.* Exclgsi$n gevi$§§ cog ae iﬂsg?éied Ey ? gyoligieq igd;%idTglb seq
[J Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) fgrwgegi ?gugno$rsevenogo soaﬁen min?mumxgiuh+$?mee¥égeero Sges oseu €
o . . IV. VEGETATION RESOURCES gbove 5 FYARD minimum doytime femperotures are obove. 70%i Fe .
[] Individual 404 Permit Required u-.*ﬁefori exclugnng bats from agy occup-ﬁg sTruchre, boI gpec-ea
Preserve native vegetation to the extent practical. weather, Temperafure, sedson, and geograpnhic, location mus e
i i i i : # . .. . . incorporated into any exclusion plans to gvoid unnecessary harm or
E] Other Nationwide Permit Required NWP Contractor must adhere to Construction Specification Requirements Specs 162, deofhpfo bats. winfez exclusion ﬁusf entail a_survey to cénf;rm either,
164, 192, 183, 506, 730, 751, 752 in order fo comply with requirements for LoiPShsecre, Soseny Of £ Present BUL SeTive (-gr continuopsiy octive *
Required Actions: List waters of the US permit applies to, location in project invasive species, beneficial landscaping, and tree/brush removal commitments. éi'}éég'd+gséTng°§§Té§'s that degrade quickly, like paper, steel wool
and check Best Management Practices planned to control erosion, sedimentation TV Avoﬁd using chemical gnd ultrasonic repellents.
and post-project TSS A %vonddfhe*use ofdfle¥|bée negf;gg off?cged wuf?,dggt ;ogg. 4 b
. ; H i H vi. In order to avoid entombin: a exclusion activitie ou e
[] No Action Required X Required Action only implemented by o qualified individual, A qualified individual or
1. Spring Creek (Water 1) at 32.646660, -97.776854 company should possess at least the following minimum qualifications:
Action No. 1. Experience in bat exclusion (the individual, not just the
2. Haydon Creek (Water 2) at 32.628351, -97.777235 company) .

2. Proof of rabies pre-exposure vaccinations. . N
3. Demonstrated knowledge of the relevant bgt species, including

_ 1. Executive Order 13112 on_Invasive Species and Environmentally and H
3+ Show Creek (Woter 3) of 32.613175, -97. 774792 Economical Iy Beneficial Practices on Federal Landscaped Grounds T hemohsTrotea knowledad of Fabies ond histop]osmosis in relation
. . . to bat roosts

. Cidwel! Branon (ater 4) ot 32594153, -97.773592 Nedd URCT8'02 12U 20B8 9 ROGE 8T TS 95980889 2 gl ester PhRRINEE,
Por PuraY ares, "unTER 10 The'xPent Brodtisal, Te® iR Camo) fonce 2 onSoBrsasIon 8 Bo0Be %S08 18IS, G2k, 05 8 1SS TEgLures o

5. Mud Creek (Water 5) at 32.580657, -97.766861 with EO 13112 on Invasive Species and the Executive Memorandum on d) -~ Large hol low trees, snags (dead stonding trees), and trees with. shaggy
Beneficial Londscaping (047267941, bark shéuld be surveyed for colonies and, it found, should not be disturbéd

The elevation of the ordinary high water marks of any areas requiring work 2. Vegetation Disturbance until the bats are no longer occupy|ngfthese.feofgres. Post occupancy

to be performed in the waters of the US requiring the use of a nationwide During construction, efforts would be foken fo avoig and mini ézégw B YR e S ouaScas oonducted by o qualified biologist prior fo free removal

permit can be found on the Bridge Layouts. BUY bUTSide The |imite of comstruction, would not be disturbed. ! el .Retain mature, large diameter hardwood forest species and

native/ornamental palm trees where feasible.
f) In all instances, avoid harm or death to bats. Bats should only be

handled as a last resort and after communication with TPWD.

Ev@r% effort would be made to preserve trees where they wou
neither compromise safety nor substantially interfere with th

Best Management Practices: proposed projects.

Erosion Sedimentation Post-Construction TSS
@® .
Design
X] Temporary Vegetation X silt Fence [[] vegetative Filter Strips g g,-y,-s%m
? tandard
[] Blankets/Matting X] Rock Berm [] Retention/Irrigation Systems I Texas Depariment of Transportation
[] Muich [] Triangular Filter Dike [[] Extended Detention Basin
: ENVIRONMENTAL PERMITS,
truct +1
[[] sodding [] sond Bag Berm [[] constructed Wetlands LIST OF ABBREVIATIONS
Interceptor Swale Straw Bale Dike Wet Basin
O P O ' O ' BWP:  Best Management Practice SPCC:  Spill Prevention Control and Countermeasure ISSUES AND COMMITMENTS
[J piversion Dike [] Brush Berms [J Erosion Control Compost CGP:  Construction General Permit SW3P:  Storm Water Pol lution Prevention Plan
DSHS: Texas Department of State Health Services PCN:  Pre-Construction Notification
[[] Erosion Control Compost [] Erosion Control Compost [J Mulch Filter Berm and Socks  |Fiwa: Federal Highway Administration ' PSL:  Project Speci;ic Locé+;oﬁ ' FPIC
Mulch Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks |MOA* Memorandum of Agreement TCEQ:  Texas Comission on Environmental Qual ity SHEET 1 OF 2
|:| u i |:| u i |:| P i MOU:  Memorandum of Understanding TPDES: Texas Pol lutant Discharge Elimination System FIlE: epic.dan o TXD0T ‘CK: RC e VP AR
[] compost Filter Berm and Socks [] Compost Filter Berm and Socks [ ] Vegetation Lined Ditches Ms4: Municipal Separate Stormwater Sewer System TPWD:  Texos Parks ond Wildlife Department
. MBTA: Migratory Bird Treaty Act TxDOT: Texas Department of Transportation (©TxDOT: February 2015 CONT |SECT JoB HIGHWAY
[[] stone Outlet Sediment Traps [] Sond Filter Systems NOT: Notice of Termination TeE:  Threatened ond Endangered Species Vemrzezont om0 o33 | o7 oz Fu 51
. . NWP:  Nationwide Permit USACE: U.S. Army Corps of Engineers 05-07-14 ADDED NOTE SECTION 1V, DIST COUNTY SHEET NO.
[] sediment Basins [ orossy swates NOI: Notice of Infent USFWS: U.S. Fish and Wildlife Service TN ey L e eamcen %




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

is governed by the "Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard

DISCLAIMER:

DATE:
FILE:

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, General (applies 1o al | projects):
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES Comply with the Hazard Communication Act (the Act) for personnel who will be working with
AND MIGRATORY BIRDS. (CONTINUED) hazardous materials by conducting safety meetings prior to beginning construction and
making workers aware of potential hazards in the workplace. Ensure that all workers are
5. Amphibjan and Aquatic Reptile BMPs provided with personal protective equipment appropriate for any hazardous materials used.

For amphibion and aquatic reptiles, the following BMPS would be implemented: Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

a) Contractors will be advised of potential occurrence in the project used on the project, which may include, but are not limited to the following categories:
areaq, .and to gvoid harming the species if encountered. . . . e .

?) *Munumuze imggcfsdfo wét|and, fegporory‘ondhpng0?enf open water Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
eatures, includin epressions, and riverine habitats. P+ i

c) Appl& hydromglghing and/or hydroseeding in areas for soil stabilization compounds OT additives. Provide profecf?d storage, off b?re ground ?nd covered, for
and/or reévegetation of "disturbed areas where feasible, [f hydromulching, products which may be hazardous. Maintain product labelling as required by the Act.

and/or hgdroseed-ng are not feasible due to site conditions, using erosion ) ) ) . ) L )

control blankets or mats that contgin no netting, or only contain”loosely Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.

¥8V$Rengl¥ggi S;gg:igggTéng fs preferred. Plastic netting should be avoided In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,

d) Project specific locations (PSLs) proposed within state-owned ROW in accordance with safe work practices, and contact the District Spill Coordinator

should be located in uplands away from aquatic feagtures. . . . .
e) When work is diqecgly odjoce%f to fhg water, minimize impacts to immediately. The Contractor shall be responsible for the proper containment and cleanup
shoreline basking sites (e.g., downed trees, sgnd bars, exposed bedrock) of all product spills.

and Qverwinter sites (e.g., brush and debris piles, crayfish burrows) where

feasible.

f) Avoid or minimize disturbing or removing downed trees, rotting stumps H f . .

and leaf litter, which may be rgfugio Tor Terrestesal omphibions,gwhere ’ Contact the Eng:neer if any of the fO||OW:ng ore detected:
feagsible. * Dead or distressed vegetation (not identified as normal)

* Trash piles, drums, canister, barrels, etc.
* Undesirable smells or odors
* Evidence of leaching or seepage of substances

6. Terrestrial Reptile BMPs

a)  Apply hydromulching gnd/or hydroseeding in areas for soil stabiliza
and/or revegetation of "disturbed areas where feasible, [f hydromulching
and/or hgdroseedung are not feasible due to site conditions, utilize erosion

ization
ing |

control bBlankefs of mafs that confain no Oeffin?.or contain’ loosely woven, Does the project involve any bridge class structure rehabilitation or
22¢g;$'pﬁég$?cggT;Ing is preferred. Plastic netfing should be avoided to the replacements (bridge class structures not including box culverts)?

b) For open irenches and excavated pits, install escape. ramps at an angle ] vYes X No

of less than 45 degrees (1:1) in areas left uncovered. Visually inspect

excavation aregs for +roﬁped.W|ldlufe prior to backfilling. B o . . .

c) Inform contractors that if reptiles are found on projéct site allow If "No", then no further action is required.

§?e°A$§;3°o§°$?A¥m%§SV§;2?3r ?géeg: ?E%Sbing downed trees, rotting stumps, If "Yes”, then TxDOT is responsible for completing asbestos assessment/inspection.
and leaf litter where feasible. . . P .

e)  Contragtors will be advised of potential occurrence in the project area, Are the results of the asbestos inspection positive (is asbestos present)?

and tfo avoid harming the species if encounfered. [] ves [0 no

7. Bald and Golden Eagle Protection Act e ) )
The Bald and Golden Eagle Protection Act prohibits the taking or possession
of and commerce in eagles, parts

T ; Q L feathers, nests, or eggs with Iimited If "Yes", then TxDOT must retain a DSHS |icensed asbestos consultant to assist with
exceptions. The definition of take includes pursue, shoo shoot _at set . P .
poison, wound, Kill, capture, trap, collect, moles4 or diéfurb. fagles may +he‘n?+if|co+|on, develop obo+emeﬁ+{mn+:go+non procedures, and perform management
not be taken for any purpose unless a permit is issued prior to the taking. activities as necessary. The notification form to DSHS must be postmarked at least
8. Plgins Spotted Skunk . X . 15 working days prior to scheduled demolition.
The contractor will be advised of potential occurrence of the Plains spotted
gggnﬁolgvg?g 3;2é§ggng§°1mggg*§°fgvgéﬁs?°rm'”9 the species if encountered, If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any

scheduled demol ition.

In either case, the Contractor is responsible for providing the date(s) for abatement
If any of the listed species are observed, cedse work in the immediate areaq, activities and/or demolition with careful coordination between the Engineer and

do not disturb species or habitat and contact the Engineer immediately. The asbestos consultant in order to minimize construction deldys and subsequent claims.
work may not remove active nests from bridges and other structures during
nesting season of the birds associated with the nests. [f caves or sinkholes
are discovered, cease work in the immediate area, and contact the

Any other evidence indicating possible hazardous materials or contamination discovered
on site. Hazardous Materials or Contamination Issues Specific to this Project:

Engineer immediately. X No Action Reauired [J Reauired Action
Action No.
1.
2.
3.

VII. OTHER ENVIRONMENTAL ISSUES

(includes regional issues such as Edwards Aquifer District, etc.)

X No Action Required [J Required Action

Action No.

1.

2.

3. N -

Design

g Division
I Texas Department of Transportation Standard

ENVIRONMENTAL PERMITS,
[SSUES AND COMMITMENTS

EPIC

SHEET 2 OF 2
FILE: epic.dgn on: TxDOT  [ex:RG Jow: VP ck: AR
@TXDOT: February 2015 CONT | SECT JoB HIGHWAY
12-12-2011 tDs)REVISIONS 0313 | o7 020 FM 51

05-07-14 ADDED NOTE SECTION IV. DIST COUNTY SHEET NO.

01-23-2015 SECTION [ (CHANGED [TEM 1122
TO ITEM 506, ADDED GRASSY SWALES. FTW PARKER 97
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DATE:
FILE:
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DISCLAIMER:
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4’ minimum steel or wood posts spaced at 6’ to 8.
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".
Hardwood posts shall have g minimum cross section of 1.5" x 1.5"

Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15".

Attach the wire mesh and fabric on end
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

sewn vertical pockets for steel posts).

Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with @ maximum

opening size of 2"x 4"or Woven Mesh
(W.M.) (See woven mesh option detail)

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

G

—
Filter fabric 3’ min. width.

Top of Fencegg\\\ 4\\\\\\
Backfill & hand tamp. o Embed posts 18" min.

¢ LLQW‘}‘ 4\9;) or Anc:or if in rock.

7 W/

TN U AN |
T

VYANNWVAW

=

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a 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 downstream perimeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from overland LEGEND
runoff., A 2 year storm frequency may be used to calculate the flow rate Sedi + Comtrol F POLLUTION CONTROL MEASURES
. edimen ontro ence
fo be filtered. FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through i::::
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: ecllo vTXDOT o KM Jow VP Jowvee: LS
©T><DOT: JULY 2016 CONT | SECT JoB HIGHWAY
REVISIONS 0313/07 020 FM 51
DIST COUNTY SHEET NO.
FTW PARKER 99

GENERAL NOTES

1. Vertical
unless otherwise approved.

2. Perform vertical tracking on slopes to temporarily stabilize soil.

4. Do not exceed 12" between track impressions.

5. Install continous |inear ftrack impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

Dozer tracks create track imprints
parallel to the slope contour.

in width by 1/2" to 2"

Provide equipment with g track undercarriage capable of producing |inear soil
measuring a minimum of 12" in length by 2" to 4"

in depth.

tracking is required on projects where soil distributing activities have occurred

impressions

length impressions are




Flow Galvanized Woven Wire Mesh
(for Types 2 & 3)

Excavation (If shown on
— construction drawings)

/ Unconcentrated

Sheet Flow

Width for payment

Earth
embankment

4/.

=

I J Toe of slope /
K A 3 ) / —
YA 0.9 _—
—

SEE NOTE 6

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

10/19/2020
FILE: c:\pwworking\kha\pwprod\shawn. singh\dms30455\ec216.dgn

DATE:

I A
SOl e : QY /#\577’// A "V" Shape may ?e used for
; IR higher velocit lows.
— ) - 7,///\%//%7/ (see " shope Plan View below) FILTER DAM AT CHANNEL SECTIONS
e
S A 4
I \ e AN i, FILTER DAM AT SEDIMENT TRAP @D OR — @3> OR —@FDd——
/ ——@FD—— OR GENERAL NOTES
SN, S Native rock or other 1. If shown on the plans or directed by the Engineer, filter dams should
) suitable material be placed near the toe of slopes where erosion is anticipated, upstream
. Width for Payment and/or downstream at drainage structures, and in roadway ditches and
t |
op '(Z”“ US"”"”“‘-’S FILTER DAM AT TOE OF SLOPE channels to collect sediment. '
ee Usage

Guidelines) 2. Materials (aggregate, wire mesh, sandbags, etc.) shall be as indicated

by the specification for "Rock Filter Dams for Erosion and Sedimentation

8. Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized

PLAN VIEW Galvanized woven 2 Min. woven wire mesh with 1" diameter hexagonal openings. The aggregate shall
wire mesh be placed on the mesh to the height & slopes specified.
(for Types 2 & 3) The mesh shall be folded at the upstream side over the aggregate and
tightly secured to itself on the downstream side using wire fties or
See Note 4 A hog rings. For in stream use, the mesh should be secured or staked to the
A X

stream bed prior to aggregate placement.

| Control™.
\ 3. The rock filter dam dimensions shall be as indicated on the SW3P plans.
Ditch Flow 4, Side slopes should be 2:1 or flatter. Dams within the safety zone shall
3: 1 Max. ! 3:1 Max. have sideslopes of 6:1 or flatter.
5. Maintain a minimum of 1’ between top of rock filter dam weir and top of
/}v C -« embankment for filter dams at sediment traps.
| PROFILE 6. Filter dams should be embedded a minimum of 4" into existing ground.
| KXz
| K . . .
| 7. The sediment trap for ponding of sediment laden runoff shall be of the
| dimensions shown on the plans.
i "V" SHAPE

T
ZSERRILLRS
}g?pquwﬂ%

%5
&S

Types 1 & 2 = 18"

Type 3 = 36" 9. Sack Gabions should be staked down with ¥" dia. rebar stakes, and have a
double-twisted hexagonal weave with a nominal mesh opening of 2 Yo" x 3 /4"

XX
X KSR XK
Sdeserstesetatets

KRS

e

S0

7z

10. Flow outlet should be onto a stabilized area (vegetation, rock, etfc.).

‘ ¥" Dia. 11. The guidelines shown hereon are suggestions only and may be modified by
o ‘*. Rebar Stakes SECTION C-C the Engineer.
irection —_—
of Flow PLAN SHEET LEGEND
‘ Ry e ROCK FILTER DAM USAGE GUIDELINES Type 1 Rock Filter Dom
NNy i\"‘\‘?‘*\::'f"o,‘)!?‘,u“’.u. Rock Filter Dams should be constructed downstream from disturbed areas i
/{/ A2 to intercept sediment from overland runoff and/or concentrated flow. Type 2 Rock Filter Dam -

The dams should be sized to filter g maximum flow through rate of 60 -

GPM/FT2 of cross sectional area. A 2 year storm frequency may be used Type 3 Rock Filter Dam
PLAN VIEW SECTION B-B to calculate the flow rate.
Type 4 Rock Filter Dam
, , , Type 1 (18" high with no wire mesh) (3" to 6" aggregate): Type 1 may be
3, 6" or 9 used at the toe of slopes, around inlets, in small ditches, and at dike or §® Desi
swale outlets. This type of dam is recommended to control erosion from a Deslen
Galvanized Steel Galvanized Steel drainage areg of 5 acres or less. Type 1| may not be used in concentrated ITexas Department of Transportation Standard
Wire Mesh [; A Wire Mesh high velocity flows (approximently 8 Ft/Sec or more) in which aggregate
wash out may occur. Sandbags may be used at the embedded foundation TEMPORARY EROSION’

(4" deep min.) for better filtering efficiency of low flows if called for

on the plans or directed by the Engineer. SEDIMENT AND WATER
Type 2 (18" high with wire mesh) (3" to 6" aggregate): Type 2 may be POLLUT ION CONTROL MEASURES

used in ditches and at dike or swale outlets.
ROCK FILTER DAMS

Type 3 (36" high with wire mesh) (4" to 8" aggregate): Type 3 may be used

in stream flow and should be secured to the stream bed. EC (2) ,l 6

Type 4 (Sack gabions) (3" +o 6" oggr‘?gofe): Type 4 May be used in ditches FILE: eczie o TXD0T ‘CK:KM ‘DW:VP ‘DN/CK: s

and smal ler channels to form an erosion control dam. © Tx00T: JULY 2076 ot Teccr o oY
TYPE 4 (SACK GABIONS) SECTION A-A Type 5: Provide rock filter dams as shown on plans. 031307| 020 FM 51
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TEMP. EROSION
CONTROL LOG

FLOW
ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

A

/A
(e S B4, ) 5
Sty oy e

SECURE END
gﬁAkgGA;O STAKE LOG ON DOWNHILL
DIRECTED SIDE AT THE CENTER,

AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4” MAX. SPACING),
OR AS DIRECTED BY
THE ENGINEER.

PLAN VIEW

STAKE LOG ON DOWNHILL
SIDE AT THE CENTER,
AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4’ MAX. SPACING), OR
= AS DIRECTED BY THE
1 (TYP.) = ENGINEER.

e

TEMP. EROSION
CONTROL LOG

( A

NN IR
WA

x%&%&\ﬁ@ ﬁ&%

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

SECTION A-A
EROSION CONTROL LOG DAM

LEGEND

EROSION CONTROL LOG DAM
EROSION CONTROL LOG AT BACK OF CURB

EROSION CONTROL LOG AT EDGE OF

wnm
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EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

RIGHT-OF -WAY

EROSION CONTROL LOG AT CURB & GRATE INLET

o]

RUNOFF EVENTS

SECURE END
oﬁAkgGAgo R0 = DISTURBED AREA
SIRECTED L ,;////47
. ~ L
S ([
1 N ~
BACK OF CURB
B— \\\fAAA—LIP OF GUTTER

STAKE ON DOWNHILL SIDE OF
LOG AT 8' (ON CENTER) MAX.
AS NEEDED TO SECURE LOG,
OR AS DIRECTED BY THE
ENGINEER.

TEMP. EROSION
CONTROL LOG

PLAN VIEW

TEMP. EROSION
CONTROL LOG

STAKE

R. 0. W.

COMPOST CRADLE
UNDER EROSION
CONTROL LOG  §

2\

N
AW\ \\\ \
AAA

Ui VAAVA

wgyw
NEANAAANRNG AN AN AN L AT RANAARANTE AR AN AN AN
INNININNY

BELALTIAANCIAAN

SECTION B-B
EROSION CONTROL LOG AT BACK OF CURB

#3 BAR

ADDITIONAL UPSTREAM
STAKES FOR HEAVY

STAKE ON DOWNHILL SIDE OF

" LOG AT 8’ (ON CENTER) MAX.
(TYP.) AS NEEDED TO SECURE LOG,
OR AS DIRECTED BY THE
ENGINEER.
$ R. 0. W. ‘)
~ d@@@@ﬁ@(@@’@M(«(@@M@(@Q(«@ﬂﬁ@‘ TENRORARY
Afi CONTROL
T FLOW T S LoG

S

SECURE END
OF LOG TO

/
STAKE AS f—
DIRECTED
ADDITIONAL UPSTREAM

STAKES FOR HEAVY
RUNOFF EVENTS

—BACK OF CURB

\\\\\LIP OF GUTTER

PLAN VIEW

TEMP. EROSION
CONTROL LOG

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

NUNAN
NN NN NN NN NN NN
%w&AWWW&AW%WMN%N%AW%M&AM%\

SECTION C-C

AN
< DISTURBED AREA

GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED
IN ACCORDANCE WITH MANFACTURER’S
RECOMMENDATIONS, OR AS DIRECTED BY THE
ENGINEER.

2. LENGTHS OF EROSION CONTROL LOGS SHALL
BE IN ACCORDANCE WITH MANUFACTURER’S
RECOMMENDATIONS AND AS REQUIRED FOR
THE PURPOSE INTENDED.

3. UNLESS OTHERWISE DIRECTED, USE
BIODEGRADABLE OR PHOTODEGRADABLE
CONTAINMENT MESH ONLY WHERE LOG WILL
REMAIN IN PLACE AS PART OF A VEGETATIVE
SYSTEM. FOR TEMPORARY INSTALLATIONS,

USE RECYCLABLE CONTAINMENT MESH.

4. FILL LOGS WITH SUFFICIENT FILTER MATERIAL
TO ACHIEVE THE MINIMUM COMPACTED DIAMETER
SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
DEFORMATION.

5. STAKES SHALL BE 2" X 2" WOOD OR
#3 REBAR, 2'-4’ LONG, EMBEDDED SUCH THAT
2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
THE ENGINEER.

6. DO NOT PLACE STAKES THROUGH CONTAINMENT
MESH.

7. COMPOST CRADLE MATERIAL IS INCIDENTAL %
WILL NOT BE PAID FOR SEPARATELY.

8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
ON TOP OF LOGS & SHALL BE OF SUFFICIENT
SIZE TO HOLD LOGS IN PLACE.

9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TO PREVENT RUNOFF FROM FLOWING AROUND THE
LOG.

10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
UPSTREAM STAKES MAY BE NECESSARY TO KEEP
LOG FROM FOLDING IN ON ITSELF.

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY

V2"

Log Traps: The drainage area for a sediment trap should not exceed
5 acres. The trap capacity should be 1800 CF/Acre (0.5" over
REBAR STAKE DETAIL the drainage areaq).
Control logs should be placed in the following locations:

U"bb«l[\)—'

An erosion control
sediment out of runoff draining from an unstabilized area.

. Within draoinage ditches spaced as needed or min.

The logs should be cleaned when the sediment has accumulated to a
depth of 1/2 the log diameter.

Cleaning and removal of accumulated sediment deposits is incidental and
will not be paid for separately.

SEDIMENT BASIN & TRAP USAGE GUIDELINES

log sediment trap may be used to filter

500’
Immediately preceding ditch inlets or drain inlets
Just before the drainage enters a water course

Just before the drainage leaves the right of way
Just before the drainage leaves the construction
limits where drainage flows away from the project.

on center

MINIMUM
COMPACTED
DIAMETER

MINIMUM
COMPACTED
DIAMETER

N

VAVNAT

DIAMETER MEASUREMENTS OF EROSION

CONTROL LOGS SPECIFIED IN PLANS
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EROSION CONTROL LOG
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6’ BELOW
TOP OF SLOPE

LOG SPACING
(SEE EROSION
CONTROL LOG
SPACING
TABLE BELOW)

\?’ s
ik

5"-0" ABOVE <
TOE OF SLOPE Y

TOE OF SLOPE

EROSION CONTROL LOGS ON SLOPES
STAKE AND TRENCHING ANCHORING

ADDITIONAL
STAKING IF
NEEDED FOR
HEAVY RUNOFF
EVENTS
‘ 2 MINIMUM ‘ 2’
|

‘ OVERLAP ‘

T

/N

The use of this standard is governed by the "Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.
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TOP OF SLOPE
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. DISTURBED AREA |
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END SECTION RAP DETAIL

STAKE AS

SECURE END 108 0F SLOPE — /f////Ji:J?:/’
OF LOG TO (((%;'(,’h L
DIRECTED LO8 SPACING ((\\((((((«((((((\?\(((((((((((@i((((((( C((('

EROSION CONTROL LOG

TOE OF SLOPE

A

TOP OF SLOPE

7

/,,/’

CONTROL LOG
SPACING
TABLE BELOW)

EROSION CONTROL LOG

. STAGGER JOINTS
5'-0" 1O 10" -0"

/

vl

TOE OF SLOPE

EROSION CONTROL LOGS ON SLOPES

EROSION CONTROL LOG SPACING TABLE
LOG DIAMETER
SLOPE

6" 8" 12" 18"

1:1 OR STEEPER 5 107 157 20’
2:1 10° 20’ 30 40

3:1 157 30 45 60’

4:1 OR FLATTER 20’ 40 60’ 80

* ADJUSTMENTS CAN BE MADE FOR SOIL TYPE:

SOFT, LOAMY SOILS-ADJUST ROWS CLOSER TOGETHER;

HARD, ROCKY SOILS- ADJUST ROWS FARTHER APART

WOOD

2% x 2"
or #3 REBAR,
2' TO 4’ LONG.

EROSION CONTROL LOG

PLACE EXCAVATED
MATERIAL ON UPHILL
SIDE OF EROSION
CONTROL LOG.

EROSION
CONTROL
LOG

‘ 2’ MINIMUM

STAKE AND LASHING ANCHORING

STAKE STAKE
ROPE
ROPE
, ‘ EROSION  EROSION
2 CONTROL  CONTROL

LOG LOG

NOTE: COMPACT EXCAVATED 3
SOIL TO PREVENT =
UNDERCUTTING. =

=
&
6" DIAMETER
MINIMUM

STAKE AND TRENCHING ANCHORING DETAIL

TRENCH DEPTH TABLE
LOG DIAMETER DEPTH

6" 2"

8" 3

12 4

18" 5

STAKE NOTCH DETATL

STAKE AND LASHING ANCHORING DETATL
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OVERLAP ENDS TIGHTLY
24" MINIMUM

SECURE END
OF LOG TO
STAKE AS
DIRECTED

COMPLETELY SURROUND CURB
DRAINAGE ACCESS TO
AREA DRAIN INLETS WITH
EROSION CONTROL LOG

CURB INLET

INLET

TEMP. EROSION EXTENSION

CONTROL LOG

SANDBAG

—— FLOW

FLOW ———

STAKE OR USE SANDBAGS
ON DOWNHILL SIDE OF
LOG AS NEEDED TO HOLD
IN PLACE (TYPICAL)

2 SAND BAGS

TEMP. EROSION
USE STAKES ON DOWNSTREAM SIDE OF
TEMP. EROSION LOGS, AT ENDS, MIDPOINT, & AS CONTROL LOG \\\\\\///// 2 SAND BAGS
CONTROL LOG NEEDED OR SANDBAGS TO HOLD IN PLACE.

EROSION CONTROL LOG AT DROP INLET EROSION CONTROL LOG AT CURB INLET EROSION CONTROL LOG AT CURB INLET

NOTE:

EROSION CONTROL LOGS USED AT CURB INLETS
SHOULD ONLY BE USED IF THEY WILL NOT IMPEDE
TRAFFIC OR FLOOD THE ROADWAY OR WHEN THE
STORM SEWER SYSTEM IS NOT FULLY FUNCTIONAL.

MIN. CURB AND MIN.
GRATE INLET

TEMPORARY EROSION CONTROL LOG

USE STAKES ON DOWNSTREAM SIDE OF

LOGS, AT ENDS, MIDPOINT, & AS 6"
NEEDED OR SANDBAGS TO HOLD IN PLACE.

SANDBAG

EROSION CONTROL LOG AT CURB & GRADE INLET
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