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Project Number: Sheet:  
County: LEE Control: 0334-03-021 
Highway: FM 696 

General Notes Sheet A

GENERAL NOTES:   Version: January 11, 2021 

Item Description **Rate 
**204 Sprinkling 

(Dust) 
(Item 132) 
(Item 247) 

30 GAL/CY 
30 GAL/CY 
30 GAL/CY 

**210 Rolling (Flat Wheel) 
(Item 247) 
(Item 316) 

1 HR/200 TON 
1 HR/6000 SY 

**210 Rolling (Tamping and Heavy Tamping) 1 HR/200 CY 
**210 Rolling (Lt Pneumatic Tire) 

(Item 132) 
(Item 247) 
(Item 316 - Seal Coat) 
(Item 316 - Two Course) 

1 HR/500 CY 
1 HR/200 TON 
1 HR/6000 SY 
1 HR/3000 SY 

247 Flexible Base (CMP IN PLC) 132 LB/CF 
310 Prime Coat 0.20 GAL/SY 
316 Underseals Asphalts (Multi Option) 0.20 GAL/SY 

Surface Treatments 
Seal Coat 
Grade 4 
Asphalt  0.38 GAL/SY 
Aggregate 1 CY/120 SY 

3076 Dense-Graded Hot-Mix Asphalt and Superpave 110 LB/SY/IN 
** For Informational Purposes Only 

Project Number: 
County: LEE 

Sheet:   
Control: 0334-03-021 

Highway: FM 696 

General Notes Sheet B

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

Bastrop Area            Diana.Schulze@txdot.gov 
Bastrop Area Mark.Baumann@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%20Responses/ 

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. 

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

If work is performed at Contractor’s option, when inclement weather is impending, and the work 
is damaged by subsequent precipitation, the Contractor is responsible for all costs associated 
with replacing the work, if required. 

The roadbed will be free of organic material prior to placing any section of the pavement 
structure. 

Equip all construction equipment used in roadway work with highly visible omnidirectional 
flashing warning lights. 

Provide a smooth, clean sawcut along the existing asphalt or concrete pavement structure, as 
directed.  Consider subsidiary to the pertinent Items. 

Construct all manholes/valves to final pavement elevations prior to the placement of final 
surface.  If the manholes/valves are going to be exposed to traffic, place temporary asphalt 
around the manhole/valve to provide a 50:1 taper.  The asphalt taper is subsidiary to the ACP 
work. 

Use a self-contained vacuum broom to sweep the roadway and keep it free of sediment as 
directed.  The contractor will be responsible for any sweeping above and beyond the normal 
maintenance required to keep fugitive sediment off the roadway as directed by the Engineer. 

Damage to existing pipes and SET’s due to Contractor operations will be repaired at Contractor’s 
expense.  



Project Number: Sheet:  
County: LEE Control: 0334-03-021 
Highway: FM 696 

General Notes Sheet C

All locations used for storing construction equipment, materials, and stockpiles of any type, 
within the right of way, will be as directed.  Use of right of way for these purposes will be 
restricted to those locations where driver sight distance to businesses and side street intersections 
is not obstructed and at other locations where an unsightly appearance will not exist.  The 
Contractor will not have exclusive use of right of way but will cooperate in the use of the right of 
way with the city/county and various public utility companies as required. 

Coordinate and obtain approval for all bridgework over existing roadways. 

During evacuation periods for Hurricane events the Contractor will cooperate with Department 
for the restricting of Lane Closures and arranging for Traffic Control to facilitate Coastal 
Evacuation Efforts.   

ITEM 5 – CONTROL OF THE WORK 
Place construction stakes at intervals of no more than 100 ft.  This work is subsidiary. 

Electronic Shop Drawing Submittals. 
Submit electronic shop drawing submittals according to the current Guide to Electronic Shop 
Drawing Submittal https://www.txdot.gov/business/resources/specifications/shop-drawings.html  
(TxDOT.gov   Business > Resources - General > Shop Drawings).  Pre-approved producers can 
be found online at TxDOT.gov > Business > Resources - Material Producer List.  Use the 
following contact list for all submittals that are not required to be sent to Bridge Division and to 
copy the Engineer for all submittals to the Bridge Division.  

Submittal Contact List 
Bastrop Area  Diana.Schulze@txdot.gov              AUS_BA-ShopReview@txdot.gov 

ITEM 6 - CONTROL OF MATERIALS 
Give a minimum of 1 business day notice for materials, which require inspection at the Plant. 

The area designated as the potential habitat for the Houston Toad will not be allowed as a source 
for embankment unless approved by the Engineer. The general area is Bastrop County north of 
the Colorado River and east of SH 95 unless provided in the plans.   

For removal, tie, or tap of asbestos concrete (AC) pipe, contact TxDOT and the local utility 
company 60 days prior to performing the work.  Expose the AC pipe to provide a minimum of 1 
ft. of clearance around the top and sides.  A minimal amount of soil may remain around the AC 
pipe to avoid disturbance.  The local utility company will be responsible for the demo notice to 
DSHS and removal of the AC pipe.  Tie or tap into existing AC pipe may require removing an 
entire section of pipe from collar to collar and replacement of pipe with new pipe using existing 
bid items.  

ITEM 7 – LEGAL RELATIONS AND RESPONSIBILITIES 
Roadway closures during key dates and/or special events are prohibited.  See notes for Item 502 
for the key dates and/or special events. 

Project Number: 
County: LEE 

Sheet:  
Control: 0334-03-021 

Highway: FM 696 

General Notes Sheet D

Refer to the Environmental Permits, Issues and Commitments (EPIC) plan sheets for additional 
requirements and permits. 

When any abandoned well is encountered, cease construction operations in this area and notify 
the Engineer who will coordinate the proper plugging procedures. A water well driller licensed 
in the State of Texas must be used to plug a well. 

Erosion control and stabilization measures must be initiated immediately in portions of the site 
where construction activities have temporarily ceased and will not resume for a period exceeding 
14 calendar days.  Track all exposed soil, stockpiles, and slopes.  Tracking consists of operating a 
tracked vehicle or equipment up and down the slope, leaving track marks perpendicular to the 
direction of the slope.  Re-track slopes and stockpiles after each rain event or every 14 days, 
whichever occurs first.  This work is subsidiary.    

Perform maintenance of vehicles or equipment at designated maintenance sites.  Keep a spill kit 
on-site during fueling and maintenance. This work is subsidiary. 

Maintain positive drainage for permanent and temporary work for the duration of the project.  Be 
responsible for any items associated with the temporary or interim drainage and all related 
maintenance.  This work is subsidiary.   

Suspend all activities near any significant recharge features, such as sinkholes, caves, or any 
other subterranean openings that are discovered during construction or core sampling.  Do not 
proceed until the designated Geologist or TCEQ representative is present to evaluate and 
approve remedial action. 

Locate aboveground storage tanks kept on-site for construction purposes in a contained area as to 
not allow any exposure to soils.  The containment will be sized to capture 150% of the total 
capacity of the storage tanks. 

Work over or near Bodies of Water (Lakes, Rivers, Ponds, Creeks, etc.). 
Keep on site a universal spill kit adequate for the body of water and the work being performed.  
Debris is not allowed to fall into the ordinary high-water level (OHWL). Debris that falls into the 
OHWL must be removed at the end of each work day.  Debris that falls into the floodway must 
be removed at the end of each work week or prior to a rain event.  Install and maintain traffic 
control devices to maintain a navigable corridor for water traffic, except during bridge demo and 
beam placement.  This work is subsidiary. 
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Migratory Birds and Bats. 
Migratory birds and bats may be nesting within the project limits and concentrated on roadway 
structures such as bridges and culverts. Remove all old and unoccupied migratory bird nests 
from any structures, trees, etc. between September 16 and February 28. Prevent migratory birds 
from re-nesting between March 1 and September 15.  Prevention shall include all areas within 25 
ft. of proposed work.  All methods used for the removal of old nesting areas and the prevention 
of re-nesting must be submitted to TxDOT 30 business days prior to begin work.  This work is 
subsidiary.  

If active nests are encountered on-site during construction, all construction activity within 25 ft. 
of the nest must stop. Contact the Engineer to determine how to proceed. 

Tree and Brush Trimming and Removal. 
Work will be conducted September 16 thru February 28. Work conducted outside this timeframe 
will require a bird survey.  Submit a survey request to TxDOT 30 business days prior to begin 
work. 

No extension of time or compensation will be granted for a delay or suspension due to the above 
bird, bat and tree/brush requirements. 

Law Enforcement Personnel. 
Submit charge summary and invoices using the Department forms.   

Patrol vehicles must be clearly marked to correspond with the officer’s agency and equipped 
with appropriate lights to identify them as law enforcement.  For patrol vehicles not owned by a 
law enforcement agency, markings will be retroreflective and legible from 100 ft. from both 
sides and the rear of the vehicle.  Lights will be high intensity and visible from all angles.  

No payment will be made for law enforcement personnel needed for moving equipment or 
payment for drive time to/from the event site.  A minimum number of hours is not guaranteed.  
Payment is for work performed. If the Contractor has a field office, provide an office location for 
a supervisory officer when event requires a supervising officer.  This work is subsidiary.  

A maximum combined rate of $70 per hour for the law enforcement personnel and the patrol 
vehicle will be allowed.    Any scheduling fee is subsidiary per Standard Specification 502.4.2. 

Cancel law enforcement personnel when the event is canceled.  Cancellation, minimums or 
“show up” fees will not be paid when cancellation is made 12 hours prior to beginning of the 
event. Failure to cancel within 12 hours will not be cause for payment for cancellation, 
minimums, or "show up" time.  Payment of actual “show up” time to the event site due to 
cancellation will be on a case by case basis at a maximum of 2 hours per officer.   

Alterations to the cancellation and maximum rate must be approved by the Engineer or pre-
determined by official policy of the officers governing authority.  
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Back Up Alarm. 
For hours 9 P to 5 A, utilize a non-intrusive, self-adjusting noise level reverse signal alarm.  This 
is not applicable to hotmix or seal coat operations.  This is subsidiary.  

ITEM 8 – PROSECUTION AND PROGRESS 
Electronic versions of schedules will be saved in Primavera P6 format.  

In accordance with SP 008-005, the latest work start date is August 1st immediately following the 
authorization to begin work.  

ITEM 100 - PREPARING RIGHT OF WAY 
Prep ROW must not begin until accessible trees designated for preservation have been protected, 
items listed in the EPIC have been addressed, and SW3P controls installed in accessible areas.   

Backfill material will be Type B Embankment using ordinary compaction. 

Unless shown otherwise in the plans or a designated non-mow area, perform trimming or 
removal for areas within 30 ft. of edge of pavement under construction.  Trim or remove to 
provide minimum of 5 ft. of horizontal clearance and 7 ft. of vertical clearance for the following: 
sidewalks, paths, guard fence, rails, signs, object markers, and structures.  Trim to provide a 
minimum of 14 ft. vertical clearance under all trees.  This work is subsidiary. 

ITEM 110 – EXCAVATION 
The Engineer will define unsuitable material. 

ITEM 132 – ALL EMBANKMENT  
The Engineer will define unsuitable material.  Material which the Contractor might deem to be 
unsuitable due to moisture content will not be considered unsuitable material. 

Prior to begin embankment of existing area, correct or replace unstable material to a depth of 6 in. 
below existing grade.  Embankment areas will be inspected prior to beginning work.  

Rock or broken concrete produced by the project is allowed in earth embankments.  The size of the 
rock or broken concrete will not exceed the layer thickness requirements in Section 132.3.4., 
“Compaction Methods.”  The material will not be placed vertically within 5 ft. of the finished 
subgrade elevation.   

Embankment placed vertically within 5 ft. of the finished subgrade elevation or within the edges of the 
subgrade and treated with lime, cement, or other calcium based additives must have a sulfate content 
less than 3000 ppm.  Allow 5 business days for testing.  Treatment of sulfate material 3000 ppm to 
7000 ppm requires 7 days of mellowing and continuous water curing, in accordance TxDOT 
guidelines for Treatment of Sulfate-Rich Soils and Bases in Pavement Structures (9/2005).  Material 
over 7000 ppm is not allowed.  
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ITEM 160 - TOPSOIL 
Off-site topsoil will have a minimum PI of 25.  

No Sandy Loam allowed. 

Obtain approval of the actual depth of the topsoil sources for both on-site and off-site sources. 
Construct topsoil stockpiles of no more than five (5) feet in height. 

It is permissible to use topsoil dikes for erosion control berms within the right of way, as 
directed. 

Seed or track slopes within 14 days of placement.  

Salvage topsoil from sites of excavation and embankment.  Maximum salvage depth is 6 inches.  

Windrowing of topsoil obtained from the Right of Way (ROW) is not allowed.   

ITEM 162 – SODDING FOR EROSION CONTROL 
Provide common Bermuda.  Provide St. Augustine if the adjacent grass is St. Augustine.  

ITEM 168 – VEGETATIVE WATERING 
Water all areas of project to be seeded or sodded. 

Maintain the seedbed in a condition favorable for the growth of grass.  Watering can be 
postponed immediately after a rainfall on the site of ½ inch or greater, but will be resumed 
before the soil dries out.  Continue watering until final acceptance. 

Vegetative watering rates and quantities are based on ¼ inch of watering per week over a 
3-month watering cycle.  The actual rates used and paid for will be as directed and will be based
on prevailing weather conditions to maintain the seedbed.

Obtain water at a source that is metered (furnish a current certification of the meter being used) 
or furnish the manufacturer’s specifications showing the tank capacity for each truck used. 
Notify the Engineer, each day that watering takes place, before watering, so that meter readings 
or truck counts can be verified. 

ITEM 169 – SOIL RETENTION BLANKETS  
Type A blankets containing straw fibers are not allowed. 

ITEM 204 – SPRINKLING 
Apply water for dust control as directed.  When dust control is not being maintained, cease 
operations until dust control is maintained.  Consider subsidiary to the pertinent Items. 
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ITEM 247 - FLEXIBLE BASE 
The lift thickness will be 4” to 6” unless shown in the plans.  When compacted in multiple lifts, 
the density of the bottom and middle lifts will be 95% and 98% of the maximum dry density, 
respectively.   

Correction of subgrade soft spots is subsidiary. 

Complete all subgrade, ditches, slopes, and place all drainage structures to conform to required 
lines, grades, and cross-sections, as shown and directed, prior to the placement of Flex Base. 

Do not use a vibratory roller to compact the material directly over a box culvert. 

ITEM 260 thru 276 – SUBGRADE TREATMENTS AND BASE 
Use ordinary compaction for subgrade treatment.   

Three weeks prior to treatment, provide a sample of soil or flexible base to be treated. 

ITEM 276 – CEMENT TREATMENT (PLANT-MIXED) 
Unless shown on the plans, flexible base will be as follows: Class N, Type A Grade 5, and 
microcracked. 

Class N Requirements 

Description Minimum Maximum 

Cement Content (by dry 
weight of base) 

2% (Flexible 
Pavement) 

3% (Rigid Pavement) 
5% 

Test Method Requirement 

7-Day Unconfined
Compressive Strength (min.)1 Tex-120-E, Part I 

300 psi (Flexible Pavement) 

500 psi. (Rigid Pavement) 

Retained Strength after 
Moisture Conditioning (min.) 

Tex-120-E, Part I 
(10-day capillary 

soak) 

100% of 7-Day Unconfined 
Compressive Strength 

Expansion2 ASTM C 1567 0.10% (maximum) 

1. Meet the unconfined compressive strength after addition of stabilizer.

2. Required when using crushed concrete or other material that contains cement.
Provide the certified test report signed and sealed by a licensed professional
engineer.  This may be waived by the Engineer when the material has a known
performance history based on previous ASTM C 1567 or ASTM C 1260 tests.
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ITEM 300s –  SURFACE COURSES AND PAVEMENTS 
Asphalt season is May 1 thru September 15. Emulsified Asphalt season is April 1 thru October 
15. The latest work start date for asphalt season is August 1.

If an under seal is not provided, furnish a tack coat.  Apply tack coat at 0.08 GAL/SY (residual).  
Apply non-tracking tack coat using manufacturer recommend rates.   

ITEM 302 – AGGREGATES FOR SURFACE TREATMENTS 
Previously tested aggregates delivered to the project, which are found to contain excessive 
quantities of dust (more than 0.5 percent passing the no. 40 sieve) during pre-coating, stockpiling 
or hauling operations, will be rejected.  Use test method Tex-200-F, Part II, for testing. 

Table 3 Los Angeles Abrasion, % Max, is lowered from 35 to 30 and is applicable to all 
aggregates.  

When TY E is allowed, furnish coarse fractionated recycled asphalt pavement (CF-RAP). CF-
RAP aggregate stockpiles must be approved on a stockpile-by-stockpile basis, unless approved 
by the Engineer.  Do not exceed stockpiles greater than 2000 tons. CF-RAP will meet the below 
gradation requirement (after ignition burn off of asphalt) or finer than Grade 4.  CF-RAP will 
meet deleterious material and decantation requirements in accordance with Table 3.    

CF-RAP Requirements 
Percent Retained 

5/8” 1/2" 3/8" #4 #8 
0 10-25 60-80 85-100 90-100

ITEM 310 – PRIME COAT 
Apply blotter material to all driveways and intersections. This work is subsidiary. 

When Multi Option is allowed, provide MC 30, EC 30 or AE-P.  MC 30 is not allowed in Travis 
County.  

Rolling to ensure penetration is required. 

ITEM 316 – SEAL COAT 
Ensure that all underseals are covered by HMACP before exposing to traffic for roadways listed 
in Table 1 of Item 502 or ADT greater than 5,000. 

Aggregates (Multi Option) for seal coats not exposed to traffic and underseals shall be Type E, 
PA, PB, A or B. The Grade shall range between 4 and 5. 

Use a medium pneumatic roller in accordance with Item 210.  

Surface all transitions, tapers, climbing lanes and intersections to the limits as directed.  
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Remove and dispose of off the ROW the audible/profile markings, reflectorized markings, and 
raised markers.  Blade pavement edges to remove vegetation.  Any areas with excessive asphalt 
or aggregate will be removed.  Continue sweeping excess aggregate off the roadway, riprap, and 
shoulder up to two weeks after completing the work.  This work is subsidiary.  

ITEM 3076 - DENSE-GRADED HOT-MIX ASPHALT  
Use the SGC for design and production testing of all mixtures.  Design all Dense-Graded Type D 
mixtures as a surface mix, maximum 15% RAP and no RAS.  

When using substitute binders, mold specimens for mix design and production at the temperature 
required for the substitute binder used to produce the HMA. 

The Hamburg Wheel minimum number of passes for PG 64 or lower is reduced to 7,000.  The 
Engineer may accept Hamburg Wheel test results for production and placement if no more than 1 
of the 5 most recent tests is below the specified number of passes and the failing test is no more 
than 2,000 passes below the specified number of passes. 

ITEM 400 - EXCAVATION AND BACKFILL FOR STRUCTURES 
Unless shown on the plans, the following backfill will apply to cutting and restoring flexible 
pavement.  Backfill with cement-stabilized backfill.  The cement-stabilized backfill is subsidiary. 
Cap the backfill with Type B hot-mix to a depth equal to the adjacent hot-mix.  At locations 
where the backfill surface is final, place 1-1/2 in. Type D for the surface.  The minimum hot-mix 
depth will be 4 in.   

Saw-cut the pavement at the edge of the excavation.  This work is subsidiary. 

ITEM 432 - RIPRAP 
Mow strip riprap will be 4 in. and all other riprap will be 5 in. unless otherwise shown on the 
plans or in the pay items. Mow strip for cable barrier may be placed monolithically with the 
barrier foundations if using concrete in accordance with Item 543.  Fiber reinforcement is not 
allowed except in mow strip for cable barrier if foundation and mow strip are placed 
monolithically.   

Saw-cut existing riprap then epoxy 12 in. long No. 3 or No. 4 bars 6 in. deep at a maximum 
spacing of 18 in. in each direction to tie new riprap to existing riprap.  This work is subsidiary. 

For cement-stabilized riprap, provide Type A Grade 5 flexible base.  Compressive strengths for 
Item 247 are waived. 

SGT approach taper, paid using mow strip item, shall be installed using concrete, flexible base 
coated with SS-1 at a rate of 0.12 GAL/SY, or HMA Type B/C/D. Placement shall be ordinary 
compaction and does not require placement using an asphalt paver.  
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ITEM 466 - HEADWALLS AND WINGWALLS 
Remove all loose formwork and materials from the waterway at the end of each work week or 
prior to a rain event.  Debris that falls into the waterway must be removed at the end of each 
work day.  Upon completion of the structure, stencil the National Bridge Inventory (NBI) 
number (structure number) using black paint and 4 in. tall numbers at 4 locations designated by 
TxDOT.  This work is subsidiary. 

ITEM 467 - SAFETY END TREATMENT 
Field adjust pipe end to maintain the necessary slope.  Field cutting of pipe end is allowed. 
Coat all metal field cuts or exposed reinforcement with asphalt paint. 

ITEM 496 - REMOVING STRUCTURES 
Submit a demolition plan to the Engineer. Have the plan signed and sealed by a licensed 
professional engineer when the structure will continue to accommodate traffic after removal has 
begun and the removal impacts any part of the structure below the deck or riding surface. If 
applicable, the plan must detail requirements for meeting the U.S. Army Corps of Engineers’ 
Section 404 Permit.  The demolition plan must detail handling of roadway and waterway traffic. 
Waterway traffic must be maintained at all times unless a closure is approved by the Engineer.  

No debris is allowed to fall into a body of water. Debris that falls into the water must be removed 
at the end of each work day.  Debris that falls into the floodway must be removed at the end of 
each work week or prior to a rain event. 

ITEM 502 - BARRICADES, SIGNS, AND TRAFFIC HANDLING 
Table 1 

Roadway Limits Allowable Closure Time 
All  Within 200’ of a signalized intersection 9 P to 5 A 
All  All (Full Closure, see allowable work below) 11 P to 4 A 

For roadways without defined allowable closure times, nighttime lane closures will be allowed 
from 7 P to 6 A.  Unless stated, daytime or Friday night lane closures will not be allowed and 
one lane in each direction will remain open at all times for all roadways.  

No closures will be allowed on the weekends, working day prior, and working day after the 
National Holidays defined in the Standard Specifications, Good Friday, and Easter weekend.  
Closures the Sunday of the Super Bowl will not be allowed from 1 P to 11 P.  No closures will 
be allowed on Friday and the weekends for projects within 20 miles of Formula 1 at COTA, 
ACL Fest, SXSW, ROT Rally, UT home football games (includes games not on a Friday or 
weekend), sales tax holiday, Dell Match Play (includes Thursday) or other special events that 
could be impacted by the construction.  All lanes will be open by noon of the day before these 
special events.  

To account for directional traffic volumes, begin and end times of closures may be shifted 
equally by the Engineer.  The closure duration will remain.  Added compensation is not allowed.  
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Submit an emailed request for a lane closure (LCN) to TxDOT.  The email will be submitted in 
the format provided.  Receive concurrence prior to implementation.  Submit a cancellation of 
lane closures a minimum of 18 hours prior to implementation.  Blanket requests for extended 
periods are not allowed. Max duration of a request is 2 weeks prior to requiring resubmittal.   

Provide 2-hour notice prior to implementation and immediately upon removal of the closure. 

For roadways listed in Table 1:  Submit the request 96 hours prior to implementation.  

For all roadways: Submit request for traffic detours and full roadway closures 168 hours prior to 
implementation.  Submit request for nighttime work 96 hours to implementation date.   

Cancellations of accepted closures (not applicable to full closures or detours) due to weather will 
not require resubmission in accordance with the above restrictions if the work is completed 
during the next allowable closure time.    

Closures that conflict with adjacent contractor will be prioritized according to critical path work 
per latest schedule.  Conflicting critical path or non-critical work will be approved for first LCN 
submitted.  Denial of a closure due to prioritization or other reasons will not be reason for time 
suspension, delay, overhead, etc.  

Cover, relocate or remove existing signs that conflict with traffic control.  Install all permanent 
signs, delineation, and object markers required for the operation of the roadway before opening 
to traffic.  Use of temporary mounts is allowed or may be required until the permanent mounts 
are installed or not impacted by construction. Maintain the temporary mounts. This work is 
subsidiary. 

Meet with the Engineer prior to lane closures to ensure that sufficient equipment, materials, 
devices, and workers will be used.  Take immediate action to modify traffic control, if at any 
time the queue becomes greater than 20 minutes.  Have a contingency plan of how modification 
will occur.  Consider inclement weather prior to implementing the lane closures.  Do not set up 
traffic control when the pavement is wet. 

Place a 28-inch cone, meeting requirements of BC (10), on top of foundations that have 
protruding studs.  This work is subsidiary.  

Edge condition treatment types must be in accordance with the TxDOT standard. Installation and 
removal of a safety slope is subsidiary. 

To determine a speed limit or an advisory speed limit, submit a request to TxDOT 60 business 
days prior to manufacture of the sign.  
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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 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. 

ITEM 504 - FIELD OFFICE AND LABORATORY 
All labs and offices will include cleaning at least once a week. The cleaning will include sweeping 
and mopping of floors, cleaning the toilet and lavatory, and emptying wastebaskets. Space 
heaters are not considered adequate heating.  

Projects with more than 500 CY of structural class concrete, 5000 SY of Class P concrete, and/or 
2000 CY of non-structural concrete will include a concrete testing facility.  Provide a structure 
with at least 200 sq. ft. of gross floor area in room 8 ft. high. The structure will include the 
laboratory equipment and all other related items to perform the contract-controlling test 
procedures.   

Projects with HMAC, furnish a Type D structure for the Engineer’s exclusive use.  The structure 
will include high speed internet service with WIFI signal, one desk, two chairs, and one file 
cabinet.  Provide a minimum of three 120-volt circuits with 20-amp breakers and at most two 
grounded convenience outlets per circuit.  

ITEM 506 - TEMPORARY EROSION, SEDIMENTATION, AND ENV CONTROLS 
Install, maintain, remove erosion, sedimentation and environmental control measures in areas of 
the right of way utilized by the contractor that are outside the limits of disturbance required for 
construction.  Permanently stabilize the area.  This work is subsidiary. 

ITEM 530 – INTERSECTIONS, DRIVEWAYS, AND TURNOUTS 
Notify property owners a minimum of 48 hr. in advance of beginning work on their driveway. 
Provide a list of each notification and contact prior to each closure. Only close driveways for 
reconstruction if duration and alternate access are approved. Install and maintain material across 
a work zone as temporary access. Temporary access must not have grade breaks that exceed 8%. 
This work is subsidiary. 

Grade breaks must not exceed 8%. Sidewalk crossing slope will be 1.5% and 5 ft. wide with 
width reduction in approved locations.   

For ACP or SURF TREAT, the pavement structure will match the adjacent roadway unless 
detailed on the plans. HMA, including surface, may use a maximum allowable amount of 40% 
RAP and 5% RAS for private driveways, public driveways for 2-lane roadways or smaller, and 
turnouts. Blending of 2 or more sources is allowed.  Furnish base meeting the requirement for 
any type or grade in accordance with Item 247. Compressive strengths for flexible base are 
waived. Base must be placed using ordinary compaction. 
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For CONC, the pavement structure will be 6 in. thick and have 3 in. base bedding unless detailed 
on the plans. Furnish base meeting ACP or SURF TREAT requirements. Class A concrete is 
required and may use Coarse Aggregate Grades 1-8. Expansion joints will be placed every 20 ft.   

Expansion joints will be constructed as detailed in the latest TxDOT Concrete Curb and Curb 
and Gutter Standard. Reinforcement will be in accordance with concrete riprap for Item 432.3.1., 
unless specified on the plans. 

ITEM 540 & 544 - METAL BEAM GUARD FENCE AND GUARDRAIL END 
TREATMENTS 
Furnish round timber posts for guard fence.  Steel posts for low fill culverts are subsidiary.  
Stake the locations for approval prior to installation.  Adjust the limits of the fence to meet field 
conditions.   Install delineators before opening the road to traffic.   

Retain all materials. Contractor may reuse all existing materials that are structurally sound and 
dent free.  All reused material shall be from this project and in compliance with current 
standards. Structurally sound rust spots with the largest dimension of 4 in. may be cleaned and 
repaired in accordance with 540.3.5.  Contractor may punch or field drill holes in the metal rail 
element to accommodate post spacing.  Additional holes for splice or connections are not 
allowed. The holes shall be spaced in accordance with the latest standard and shall not be closer 
than the minimum spacing shown on the current standard.  

Remove, replace, and install mow strip block out material.  Construct new block outs and 
backfill unused block outs with class B concrete. This work is subsidiary. 

Repair of mow strip damage, not caused by contractor negligence, and installation of new mow 
strip will be paid with appropriate bid items.  Backfill and shoulder up of area around fence and 
mow strip will be paid using embankment item. 

ITEM 644 – SMALL ROADSIDE SIGN ASSEMBLIES 
Triangular slip base that use set screws to secure the post will require 1 of the set screws to 
penetrate the post by drilling a hole in the post at the location of the screw. All set screws shall 
be treated with anti-seize compound.  

ITEM 658 – DELINEATOR AND OBJECT MARKER ASSEMBLIES 
Installation and maintenance of portable CTB reflectors will be subsidiary to the barrier. 

ITEM 662 - WORK ZONE PAVEMENT MARKINGS 
Notify the Engineer at least 24 hours in advance of work for this item. 

Maintain removable and short-term markings daily.  Remove within 48 hours after permanent 
striping has been completed. 
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Item 668 is not allowed for use as Item 662. 

ITEM 666 - RETROREFLECTORIZED PAVEMENT MARKINGS 
Notify the Engineer at least 24 hr. before beginning work.  

Place longitudinal markings nightly for IH 35 main lanes or roadways with AADT greater than 
100,000.  Use of temporary flexible reflective roadway marker tabs is subsidiary and at the 
Contractor’s option.  Replace missing or damaged tabs nightly.  If using tabs, place longitudinal 
markings weekly by 5 AM Friday for all weekday work and by 5 AM Monday for all weekend 
work.  Failure to maintain tabs or place longitudinal markings by deadline will require nightly 
placement of longitudinal markings.    

Place longitudinal markings no later than 7 calendar days after placement of the surface for 
roadways with AADT greater than 20,000.   

When the raised portion of a profile marking is placed as a separate operation from the pavement 
marking, the raised portion must be placed first then covered with TY I.  

When using black shadow to cover existing stripe apply a non-retroreflective angular abrasive 
bead drop.  The marking color shall be adjusted to resemble the pavement color.  If Item 677 is 
not used prior to placement of black shadow, scrape the top of the marking with a blade or large 
piece of equipment unless surface is a seal coat.  The scraping of the marking is subsidiary.  

ITEM 752 – TREE AND BRUSH REMOVAL 
Follow Item 752 general notes when removing or working on or near trees and brush even if 
Item 752 is not included as a pay item.  

Flailing equipment is not allowed.  Burning brush is not allowed in urban areas or on ROW.  Use 
hand methods or other means of removal if doing work by mechanical methods is impractical.   

Prior to begin tree pruning, send email confirmation to the Engineer that training and 
demonstration of work methods has been provided to the employees. This work is subsidiary. 

Shredded vegetation may be blended, at a rate not to exceed 15 percent by volume, with Item 
160 if the maximum dimension is not greater than 2 in.    

ITEM 6185 – TRUCK MOUNTED ATTENUATOR AND TRAILER ATTENUATOR 
The TMA/TA used for installation/removal of traffic control for a work area will be subsidiary to 
the TMA/TA used to perform the work.  

The contractor will be responsible for determining if one or more operations will be ongoing at 
the same time to determine the total number of TMA/TA required for the work. TMA/TAs paid 
by the day is full compensation for all worksite locations during an entire day.   

TMA/TAs used to protect damaged attenuators will be paid by the day using the force account 
item for the repair.   
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100-6002 PREPARING ROW STA 68.300 68.300
104-6017 REMOVING CONC (DRIVEWAYS) SY 645.000 645.000
106-6001 OBLITERATING ABANDONED ROAD STA 7.000 7.000
110-6001 EXCAVATION (ROADWAY) CY 3,724.000 3,724.000
132-6003 EMBANKMENT (FINAL)(ORD COMP)(TY B) CY 3,407.000 3,407.000
160-6003 FURNISHING AND PLACING TOPSOIL (4") SY 5,268.000 5,268.000
162-6002 BLOCK SODDING SY 7,562.000 7,562.000
164-6009 BROADCAST SEED (TEMP) (WARM) SY 2,634.000 2,634.000
164-6011 BROADCAST SEED (TEMP) (COOL) SY 2,634.000 2,634.000
164-6035 DRILL SEEDING (PERM) (RURAL) (CLAY) SY 5,268.000 5,268.000
168-6001 VEGETATIVE WATERING MG 45.000 45.000
169-6002 SOIL RETENTION BLANKETS (CL 1) (TY B) SY 5,268.000 5,268.000
275-6001 CEMENT TON 627.000 627.000
276-6096 CM TRT(PT MX)(CL N)(TY A)(GR 4)(FN POS) CY 6,981.210 6,981.210
305-6022 SALV, HAUL & STKPL RCL APH PV (4") SY 19,343.000 19,343.000
310-6001 PRIME COAT (MULTI OPTION) GAL 5,585.000 5,585.000
316-6004 ASPH (TIER I) GAL 8,895.000 8,895.000
316-6240 AGGR(TY-PD GR-4 SAC-B) CY 196.000 196.000
400-6001 STRUCT EXCAV CY 120.000 120.000
400-6005 CEM STABIL BKFL CY 107.000 107.000
400-6006 CUT & RESTORING PAV SY 200.000 200.000
401-6001 FLOWABLE BACKFILL CY 86.000 86.000
403-6001 TEMPORARY SPL SHORING SF 562.000 562.000
432-6002 RIPRAP (CONC)(5 IN) CY 31.000 31.000
432-6026 RIPRAP (STONE COMMON)(DRY)(18 IN) CY 215.000 215.000
432-6045 RIPRAP (MOW STRIP)(4 IN) CY 63.000 63.000
462-6059 CONC BOX CULV (7 FT X 4 FT)(EXTEND) LF 52.000 52.000
462-6060 CONC BOX CULV (7 FT X 5 FT)(EXTEND) LF 81.000 81.000
464-6003 RC PIPE (CL III)(18 IN) LF 724.000 724.000
464-6018 RC PIPE (CL IV)(24 IN) LF 43.000 43.000
466-6180 WINGWALL (PW - 1) (HW=5 FT) EA 2.000 2.000
466-6181 WINGWALL (PW - 1) (HW=6 FT) EA 2.000 2.000
467-6363 SET (TY II) (18 IN) (RCP) (6: 1) (P) EA 48.000 48.000
467-6388 SET (TY II) (24 IN) (RCP) (3: 1) (C) EA 2.000 2.000
480-6001 CLEAN EXIST CULVERTS EA 5.000 5.000
496-6004 REMOV STR (SET) EA 2.000 2.000
496-6005 REMOV STR (WINGWALL) EA 4.000 4.000

DISTRICT COUNTY
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QUANTITY SHEET
CONTROLLING PROJECT ID 0334-03-021 DISTRICT Austin COUNTY Lee

HIGHWAY FM 696

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

ALT      BID CODE DESCRIPTION UNIT

0334-03-021

TOTAL EST. TOTAL
FINAL

A00060712

Lee

FM 696

EST. FINAL

496-6007 REMOV STR (PIPE) LF 380.000 380.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 12.000 12.000
506-6002 ROCK FILTER DAMS (INSTALL) (TY 2) LF 100.000 100.000
506-6011 ROCK FILTER DAMS (REMOVE) LF 100.000 100.000
506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 120.000 120.000
506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 120.000 120.000
530-6002 INTERSECTIONS (ACP) SY 855.000 855.000
530-6004 DRIVEWAYS (CONC) SY 671.000 671.000
530-6005 DRIVEWAYS (ACP) SY 1,396.000 1,396.000
530-6009 TURNOUTS (SURF TREAT) SY 302.000 302.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 1,450.000 1,450.000
540-6020 MTL W - BEAM GD FEN (LOW FILL CULVERT) LF 87.500 87.500
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 8.000 8.000
560-6003 MAILBOX INSTALL-M (TWG-POST) TY 1 EA 21.000 21.000
644-6001 IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 3.000 3.000
644-6002 IN SM RD SN SUP&AM TY10BWG(1)SA(P-BM) EA 9.000 9.000
644-6004 IN SM RD SN SUP&AM TY10BWG(1)SA(T) EA 6.000 6.000
644-6007 IN SM RD SN SUP&AM TY10BWG(1)SA(U) EA 4.000 4.000
644-6027 IN SM RD SN SUP&AM TYS80(1)SA(P) EA 3.000 3.000
644-6038 IN SM RD SN SUP&AM TYS80(1)SA(U-EXAL) EA 2.000 2.000
644-6060 IN SM RD SN SUP&AM TYTWT(1)WS(P) EA 27.000 27.000
644-6076 REMOVE SM RD SN SUP&AM EA 46.000 46.000
658-6016 INSTL DEL ASSM (D-SW)SZ (BRF)GF1 (BI) EA 25.000 25.000
658-6047 INSTL OM ASSM (OM-2Y)(WC)GND EA 4.000 4.000
662-6063 WK ZN PAV MRK REMOV (W)4"(SLD) LF 12,555.000 12,555.000
662-6093 WK ZN PAV MRK REMOV (Y)4"(BRK) LF 3,223.000 3,223.000
662-6095 WK ZN PAV MRK REMOV (Y)4"(SLD) LF 9,169.000 9,169.000
662-6111 WK ZN PAV MRK SHT TERM (TAB)TY Y-2 EA 663.000 663.000
666-6048 REFL PAV MRK TY I (W)24"(SLD)(100MIL) LF 133.000 133.000
666-6342 REF PROF PAV MRK TY I(W)4"(SLD)(100MIL) LF 12,755.000 12,755.000
666-6344 REF PROF PAV MRK TY I(Y)4"(BRK)(100MIL) LF 3,223.000 3,223.000
666-6345 REF PROF PAV MRK TY I(Y)4"(SLD)(100MIL) LF 9,369.000 9,369.000
672-6009 REFL PAV MRKR TY II-A-A EA 161.000 161.000

3076-6048 D-GR HMA TY-D PG76-22 TON 3,218.000 3,218.000
6185-6002 TMA (STATIONARY) DAY 5.000 5.000
6185-6003 TMA (MOBILE OPERATION) HR 40.000 40.000
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PROJECT ID
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ALT      BID CODE DESCRIPTION UNIT

0334-03-021

TOTAL EST. TOTAL
FINAL

A00060712

Lee

FM 696

EST. FINAL

6305-6003 LCS SYSTEM (INSTALL ONLY) EA 2.000 2.000
6305-6004 LCS SIGNAL UNIT (INSTALL ONLY) EA 2.000 2.000
6305-6005 LCS SYSTEM (RELOCATE) EA 6.000 6.000
6305-6006 LCS SIGNAL UNIT (RELOCATE) EA 6.000 6.000
6305-6007 LCS SYSTEM (REMOVE) EA 2.000 2.000
6305-6008 LCS SIGNAL UNIT (REMOVE) EA 2.000 2.000

08 SAFETY CONTINGENCY (NON-PART) LS 1.000 1.000
EROSION CONTROL MAINTENANCE (NON-PART) LS 1.000 1.000
LAW ENFORCEMENT LS 1.000 1.000

DISTRICT COUNTY
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QUANTITY

SUMMARY

SHEET  2  OF 3

SCALE: NONE

SUMMARY OF EROSION CONTROL ITEMS

LOCATION 160 162 164 164 164 168 169 506 506 506 506

6003 6002 6009 6011 6035 6001 6002 6002 6011 6038 6039

TOPSOIL (4")

AND PLACING

FURNISHING

SODDING

BLOCK

(WARM)

(TEMP)

SEED

BROADCAST

(COOL)

(TEMP)

SEED

BROADCAST

(CLAY)

(RURAL)

(PERM)

SEEDING

DRILL

WATERING

VEGETATIVE

(TY B)

(CL 1)

BLANKETS

RETENTION

SOIL

(TY 2)

(INSTALL)

DAMS

FILTER

ROCK

(REMOVE)

DAMS

FILTER

ROCK

(INSTALL)

FENCE

CONT

SEDMT

TEMP

(REMOVE)

FENCE

CONT

SEDMT

TEMP

SY SY SY SY SY MG SY LF LF LF LF

(SHEET I OF 4)

REALIGNMENT TO STA 26+00

BEGIN INTERSECTION

36 18 18 36 0.30 36

(SHEET 2 OF 4)

STA 26+00 TO STA 49+00
5232 2616 2616 5232 43.95 5232 50 50 40 40

(SHEET 3 OF 4)

STA 49+00 TO STA 73+00
3550 50 50 40 40

(SHEET 4 OF 4)

STA 73+00 TO END
4012 40 40

PROJECT TOTALS 5268 7562 2634 2634 5268 45 5268 100 100 120 120

SUMMARY OF SIGNING ITEMS

LOCATION 644 644 644 644 644 644 644 644

6001 6002 6004 6007 6027 6038 6060 6076

(P)

TY10BWG(1)SA

SUP&AM

IN SM RD SN

A(P-BM)

TY10BWG(1)S

SUP&AM

IN SM RD SN

(T)

TY10BWG(1)SA

SUP&AM

IN SM RD SN

(U)

TY10BWG(1)SA

SUP&AM

IN SM RD SN

TYS80(1)SA(P)

SUP&AM

IN SM RD SN

-EXAL)

TYS80(1)SA(U

SUP&AM

IN SM RD SN

TYTWT(1)WS(P)

SUP&AM

IN SM RD SN

SN SUP&AM

REMOVE SM RD

EA EA EA EA EA EA EA EA

(SHEET 1 OF 4)

REALIGNMENT TO STA 26+00

BEGIN INTERSECTION

1 1 2 1 8 10

(SHEET 2 OF 4)

STA 26+00 TO STA 49+00
1 3 1 1 5 10

(SHEET 3 OF 4)

STA 49+00 TO STA 73+00
1 1 9 10

(SHEET 4 OF 4)

STA 73+00 TO END
3 6 1 1 3 5 16

PROJECT TOTALS 3 9 6 4 3 2 27 46

SUMMARY OF PAVEMENT MARKING ITEMS

LOCATION 658 658 666 666 666 666 672

6016 6047 6048 6342 6344 6345 6009

(BI)

(BRF)GF1

(D-SW)SZ

ASSM

INSTL DEL

)GND

(OM-2Y)(WC

ASSM

INSTL OM

(100MIL)

(W)24"(SLD)

TY I

REFL PAV MRK

(100MIL)

I(W)4"(SLD)

MRK TY

REF PROF PAV

(100MIL)

I(Y)4"(BRK)

MRK TY

REF PROF PAV

(100MIL)

I(Y)4"(SLD)

MRK TY

REF PROF PAV

II-A-A

MRKR TY

REFL PAV

EA EA LF LF LF LF EA

(SHEET I OF 4)

REALIGNMENT TO STA 26+00

BEGIN INTERSECTION

11 1570 50 1450 21

(SHEET 2 OF 4)

STA 26+00 TO STA 49+00
20 2 11 4510 1260 3200 56

(SHEET 3 OF 4)

STA 49+00 TO STA 73+00
5 2 20 4725 1913 2735 59

(SHEET 4 OF 4)

STA 73+00 TO END
91 1950 1984 25

PROJECT TOTALS 25 4 133 12755 3223 9369 161
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QUANTITY

 

 

 

  

  

SHEET    OF3 3

FM 696 SUMMARY OF DRAINAGE

ITEM NO 400 400 401 403 432 462 462 464 466 466 467 480 496

DESC CODE 6001 6005 6001 6001 6026 6059 6060 6018 6180 6181 6388 6001 6005

LOCATION
EXCAV

STRUC

BKFL

STABIL 

CEM 

BACKFILL

FLOWABLE

SHORING

SPL

TEMPORARY

(DRY)(18 IN)

COMMON)

(STONE

RIPRAP

(EXTEND)

(7FT X4FT)

CULV

CONC BOX

(EXTEND)

(7FT X5FT)

CULV

CONC BOX

(24 IN)

(CL IV)

RC PIPE

FT)

(HW= 5

(PW-1)

WINGWALL

FT)

(HW= 6

(PW-1)

WINGWALL

(3: 1)(C)

(RCP)

(24 IN)

II)

SET (TY

CULVERTS

CLEAN EXIST

(WINGWALL)

REMOVE STR

CY CY CY SF CY LF LF LF EA EA EA EA EA

CULVERT A 34 35 212 95 52 2 2 2

CULVERT B 51 50 16 350 120 81 2 3 2

CULVERT C 35 22 43 2

TOTAL: 120 107 16 562 215 52 81 43 2 2 2 5 4

NOTES:

DETAILS NOT SHOWN.

BOX CULVERTS AND DRAINS. SEE PSN, FOR 

IS SUBSIDIARY TO ITEM 462, CONCRETE

PAINTING PSN ON BRIDGE CLASS CULVERT
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MAIL BOX

METAL PIPE

16" CORRUGATED METAL PIPE

16" CORRUGATED 
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MAIL BOX

MAIL BOX

METAL PIPE

16" CORRUGATED 

METAL PIPE

16" CORRUGATED 

MAIL BOX
MAIL BOX

MAIL BOX

GENERIC FENCE

GENERIC FENCE

DRIVEWAY

ASPHALT 

MAIL BOX
MAIL BOX

EDGE OF PAVEMENT
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APPARENT RIGHT-OF-WAY
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LEE COUNTY
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TBPE Registration No. F-10573
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Houston, TX 77094

15021 Katy Freeway, Suite 200
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S
T

EXIST EOP

FM 696

EXISTING GRADE LINE

PROPOSED GRADE LINE

EXIST EOP

PI STATION = 68+79.57

DELTA

TANGENT = 48.16

LENGTH = 96.32

RADIUS = 5,000.00

PC STATION = 68+31.41

PT STATION = 69+27.73

PI STATION = 63+52.01

DELTA

TANGENT = 73.96

LENGTH = 147.90

RADIUS = 5,000.00

PC STATION = 62+78.05

PT STATION = 64+25.95

N

ADDITIONAL INFORMATION.

PIPE MATERIAL TYPE AND OTHER

REFER TO DRIVEWAY SUMMARY FOR

FOR ADDITIONAL INFORMATION.

PLACEMENT AND TURNOUTS (MB-14(2))

REFER TO MAILBOX SIDE ROAD

INFORMATION.

HORIZONTAL AND VERTICAL

OF THE CONTRACTOR TO VERIFY ALL

AND SHALL BE THE RESPONSIBILITY 

INFORMATIONAL PURPOSES ONLY

ALL UTILITIES SHOWN ARE FOR

NOTE TO CONTRACTOR:

= [ YEGUA ST. STA. 200+00.00

[ FM 696 STA. 70+55.89

YEGUA ST. 

16.00' RT

STA.67+60.00

BEGIN TRANSITION

FM 696 [

3
'
 

S
H

L
D

3
'
 

S
H

L
D

8
0
'

16.00' LT

STA.67+60.00

BEGIN TRANSITION

14.00' LT

STA.69+20.00

END TRANSITION

PROP EOP

PROP EOP

3
'
 

S
H

L
D

3
'
 

S
H

L
D

STA. 61+88.49 (15 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #9

STA. 65+89.47 (15 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #11

STA. 67+17.07 (15 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #12

STA. 68+39.29 (22 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #15

STA. 69+43.44 (14 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #16

STA. 68+05.98 (9 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #14

STA. 67+52.49 (15 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #13

STA. 69+74.36 (15 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #17

STA. 65+54.43 (18 SY)

INSTALL - M (1 EA)

PROP. MAILBOX

MAILBOX TURNOUT #10
(46 SY)

STA. 61+14.49

DRIVEWAY #12

(46 SY)

STA. 63+23.00

DRIVEWAY #15 

(54 SY)

STA. 65+83.80

DRIVEWAY #17 

(48 SY)

STA. 66+20.11

DRIVEWAY #18

(48 SY)

STA. 66+86.53

DRIVEWAY #20 

(73 SY)

STA. 66+63.69

DRIVEWAY #19 

(37 SY)

STA. 69+42.53

DRIVEWAY #24 

(63 SY)

STA. 69+80.87

DRIVEWAY #25 

(46 SY)

STA. 62+07.76

DRIVEWAY #13

FM696 C3

FM696 C4

FM696 C3 FM696 C4

14.00' RT

STA.69+20.00

TRANSITION

END 

DIRECTION OF TRAVEL

LEGEND:

EXISTING OVERHEAD ELECTRICOE

X EXISTING FENCE

TO BE REMOVED

(25 LF)

EXIST 16" CMP

STA. 62+18.49 (51 SY)

DRIVEWAY #14 

TO BE REMOVED

(26 LF)

EXIST 16" CMP

STA. 64+23.96 (51 SY)

DRIVEWAY #16 

TO BE REMOVED

(21 LF)

EXIST 16" CMP

STA. 67+82.10 (51 SY)

DRIVEWAY #21 

(26 LF) TO BE REMOVED

EXIST 16" CMP

STA. 68+27.59 (52 SY)

DRIVEWAY #23

(48 SY)

STA. 68+08.76

DRIVEWAY #22

 

PLAN & PROFILE

 

SHEET  5  OF 7

SEE SHT 67-67B

TRICKLE CHANNEL

PROPOSED

12' LANE

12' LANE

11' LANE

11' LANE
2' STRIPED MEDIAN

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF) W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

W/2 SETS TYII (6:1)P

PROP 18" RCP (24 LF)

(6:1)P

TYII

W/2 SETS 

(44 LF)

RCP 

PROP 18" 

12/18/2020
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  INFORMATION.

  SEE P&P SHEETS FOR ADDITIONAL 

  HAVE AN EXISTING S.E.T. SIDE SLOPE

  OF ALL DRIVEWAY PIPES THAT DONT 

3.INSTALL 6:1 S.E.T. ON EACH END 

  POSITIVE DRAINAGE.

2.GRADE ALL DRIVEWAYS TO MAINTAIN

  CALCULATED BEYOND TYPICAL SLOPE

1.DRIVEWAY EARTHWORK QUANTITES 

NOTE TO CONTRACTOR:

 

DRIVEWAY SUMMARY

 

SHEET  2  OF 2SCALE: NONE
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A

330.80

B

   IMPROVEMENTS AT CULVERT C.

   ARE INCLUDED. THERE ARE NO PROPOSED 

3. DRAINAGE AREA C - NO HYDRAULIC CALCULATIONS

   & MILAM COUNTIES, 2010.

   STRATMAP LiDAR FOR LEE, LEOM, MADISON

2. DRAINAGE AREAS DELINIATED BASED ON TNRIS

1. DRAINAGE AREA A INCLUDES DRAINAGE AREA C.

HYDROLOGIC CALCULATIONS - NRCS METHOD

HYDROLOGIC CALCULATIONS - RATIONAL METHOD

0'

1" = 700'SCALE: 

175 350' 700'

11

17.21

C

AREA

DRAINAGE

STATION

CULVERT
AREA

FLOW DIST

SHEET

DIST

SHALLOW

DIST

CHANNEL

VELOCITY

SHALLOW

VELOCITY

CHANNEL
Tc LAG

CN

COMPOSITE
Q (CFS)

ID (AC) (FT) (FT) (FT) (FT/S) (FT/S) (MIN) (MIN) (ADJUSTED) 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

A 44+48.07 257.6 100.00 3110.11 1950.55 1.83 3.00 58.68 35.21 57.5 90 168 255 406 544 715

B 49+36.82 330.8 100.00 1831.01 5848.81 1.81 3.00 68.89 41.33 57.4 104 198 303 485 654 863

AREA

DRAINAGE

STATION

CULVERT
AREA Tc

C

WEIGHTED INTENSITY Q

2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

ID (AC) (MIN) (IN/HR) (CFS)

C 74+43.51 17.2 27.04 0.29 3.13 3.83 4.38 5.15 5.72 6.27 16 19 22 26 28 31

   HYDROLOGIC CALCULATION.

4. NOAA ATLAS 14 RAINFALL DATA FOR LEXINGTON, TEXAS (SITE ID#41-5193) WERE USED FOR

   DESING MANUAL (2016). 

3. CURVE NUMBERS WERE ADJUSTED USING LEE COUNTY CLIMATE FACTORS, PER TXDOT HYDRAULIC

   WAS USED FOR DRAINAGE AREAS SMALLER THAN 200 ACRES.

2. NRCS METHOD WAS USED FOR DRAINAGE AREAS LARGER THAN 200 ACRES, RATIONAL METHOD

1. TC CALCULATED USING TR-55 METHOD.

EXIST 3-7'x5' MBC

STA 49+36.82

CULVERT B
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STA 84+86.22

CSJ 0334-03-021

END PROJECT

STA 22+79.50

CSJ 0334-03-021

BEGIN PROJECT

EXIST 2-7'x4' MBC

STA 44+48.07

CULVERT A

EXIST 18" RCP

STA 74+43.51

CULVERT C

EXIST ROW

EXIST ROW

NOTES:

   MADISON & MILAM COUNTIES, 2010.

   TNRIS STRATMAP LiDAR FOR LEE, LEON,

1. DRAINAGE AREAS DELINEATED BASED ON

10/19/2020
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BOX CULVERT

BOX CULVERT

F-6932

281-945-0081 FX

281-945-0069 PH

Houston, Texas, 77094

Suite 500

15021 Katy Freeway,

EXIST ROW

FLOW DIRECTION

LEGEND

EXIST DRAINAGE

PROP DRAINAGE

DIRECTION OF TRAFFIC

Texas Department
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EXIST FENCE

PROP STONE RIPRAP
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NOTES:

   CONSTRUCTION.

   LOCATED WITHIN CULVERTS, PRIOR TO

4. CONTRACTOR SHALL REMOVE ANY DEBRIS

   FM 696 [ UNLESS OTHERWISE NOTED.

3. ALL STATION AND OFFSETS ARE BASED ON

   MATERIALS.

   BEFORE FABRICATING AND/OR ACQUIRING

   OF ALL STRUCTURES TO BE EXTENDED

2. CONTRACTOR WILL FIELD VERIFY THE SIZE

   WHERE NEW FACILITIES CROSS.

   AND DEPTH OF ALL EXISTING UTILTIES

1. CONTRACTOR WILL FIELD VERIFY LOCATION

PROP MBGF
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12'3' 12' 3'

 

1 3

430

425

420

435

430

435

425

420FM 696 STA 44+48.07

CULVERT A STA 44+48.07

EXTEND 2-7'X4' MBC 12'(LT) W/PW-1 AND 2-7'X4'MBC 10'(RT) W/PW-1

FW-0 (BOTH) (TO BE REMOVED)

EXIST 2-7'X4'MBC X28'(TO REMAIN)

40' 40'

0' 10'5'2.5'

1" = 5' V
SCALES: 1" = 10' H

3'12'12'3'

 

5 10 15 20 25 30 35 40 45 50 55510152025303540455055

SHLDR

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

SHLDRLANE LANE

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

0.37%

2' BREAK BACK

2' BREAK BACK

SHLDR LANE LANE SHLDR

EL=431.58'

F
M
 

6
9
6

FM 696

[

9
0
°

PROP EOP
[ FM 696

PROP EOP

EXIST EOP

(TO BE REMOVED)

EXIST WINGWALL

PROP PW-1

14.03' RT

10' EXTENSION

STA 44+48.07

PROP 2-7'X4' MBC

SPL SHORING

LIMIT OF TEMP

(TO REMAIN)

EXIST 2-7'X4'X28' MBC

STA 44+48.07

CULVERT A

PROP MBGF

EXIST EOP

PROP MBGF

       12.73' LT

   12' EXTENSION

    STA 44+48.07

PROP 2-7'X4' MBC

PROP PW-1

  SPL SHORING

LIMIT OF TEMP

(TO BE REMOVED)

 EXIST WINGWALL

PROP MBGF

  (HW=5')

PROP PW-1

6:
1 6:1

EXIST GROUND

PROP ]=425.44'

EXIST ]=425.40'

(212 SF)

SPL SHORING

PROP TEMPORARY

(212 SF)

SPL SHORING

PROP TEMPORARY

EXIST ]=425.30'

PROP ]=425.27'

(HW=5')

PROP PW-1

PROP MBGF

(DRY)(18 IN)

(STONE COMMON)

PROP RIPRAP

43 CY

(DRY)(18 IN)

(STONE COMMON)

PROP RIPRAP

         52 CY

  (DRY)(18 IN)

(STONE COMMON)

   PROP RIPRAP

  (DRY)(18 IN)

(STONE COMMON)

   PROP RIPRAP

6:1

  (TO BE RELOCATED)

EXIST TELEPHONE TUG
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83
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BOX CULVERT
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EXIST ROW

FLOW DIRECTION

LEGEND

EXIST DRAINAGE

PROP DRAINAGE

DIRECTION OF TRAFFIC

Texas Department
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STATE
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FM 696

AUS

FM 696

LEE

SHEET    OF

EXIST FENCE

PROP STONE RIPRAP

PROP FLOWABLE BACKFILL

 

 

 

  

  

NOTES:

   CONSTRUCTION.

   LOCATED WITHIN CULVERTS, PRIOR TO

4. CONTRACTOR SHALL REMOVE ANY DEBRIS

   FM 696 [ UNLESS OTHERWISE NOTED.

3. ALL STATION AND OFFSETS ARE BASED ON

   MATERIALS.

   BEFORE FABRICATING AND/OR ACQUIRING

   OF ALL STRUCTURES TO BE EXTENDED

2. CONTRACTOR WILL FIELD VERIFY THE SIZE

   WHERE NEW FACILITIES CROSS.

   AND DEPTH OF ALL EXISTING UTILTIES

1. CONTRACTOR WILL FIELD VERIFY LOCATION

PROP MBGF
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FM 696

CULVERT LAYOUT
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CULVERT B

SPL SHORING

LIMIT OF TEMP

CULVERT B

2 3

430

435

   

420

435

430

425

420

   

425

FM 696 STA 49+36.82
STA 49+36.82

EXTEND 3-7'X5' BBC 11'(LT) W/PW-1 AND 3-7'X5'BBC 12'(RT) W/PW-1  

FW-0 (BOTH) (TO BE REMOVED)

EXIST 3-7'X5'MBC X28'(TO REMAIN)

41'

3' 12' 3'12'

12'12' 3'

39'

3'

0' 10'5'2.5'

1" = 5' V
SCALES: 1" = 10' H

 
 

[ FM 696
(TO REMAIN)

EXIST 3-7'X5'X28' MBC

STA 49+36.82

CULVERT B

(TO BE REMOVED)

EXIST WINGWALL

SPL SHORING

LIMIT OF TEMP

PROP PW-1

       14.38' RT

   12' EXTENSION

    STA 49+36.82

PROP 3-7'X5' MBC

EXIST EOP

PROP MBGF

PROP EOP

PROP EOP

PROP MBGF

PROP PW-1

       12.90' LT

    STA 49+36.82

   11' EXTENSION

PROP 3-7'X5' MBC

EXIST EOP(TO BE REMOVED)

 EXIST WINGWALL

PROP MBGF

  (HW=6')

PROP PW-1

EXIST GROUND

PROP ]=426.76'

EXIST ]=426.68'

350 SF

SPL SHORING

PROP TEMPORARY

350 SF

SPL SHORING

PROP TEMPORARY

EL=433.19'

16 CY

BACKFILL

PROP FLOWABLE

(HW=6')

PROP PW-1

PROP MBGF

EXIST ]=426.44'

PROP ]=426.35'

  (DRY)(18 IN)

(STONE COMMON)

   PROP RIPRAP

         60 CY

  (DRY)(18 IN)

(STONE COMMON)

   PROP RIPRAP

(DRY)(18 IN)

(STONE COMMON)

PROP RIPRAP

60 CY

(DRY)(18 IN)

(STONE COMMON)

PROP RIPRAP

555045403530252015105510152025303540455055

EXIST TELEPHONE TUG

  (TO BE RELOCATED)

EXIST TELEPHONE TUG

SHLDRLANELANESHLDR

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

0.88%

2' BREAK BACK

2' BREAK BACK

LANESHLDR LANE SHLDR

SEE PSN FOR DETAILS.

PSN-14-144-0-0334-03-031

F
M
 

6
9
6

SHAW BRANCH CREEK

S
H

A
W
 

B
R
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N
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H
 

C
R
E
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K

FM 696

[

9
0
°

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

4:1

6:1 15:1

35:1
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EXIST DRAINAGE
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0' 10'5'2.5'

1" = 5' V
SCALES: 1" = 10' H

5 10 15 20 25 30 35 40 45 50 555101520253035405055 45

455

450

460

445 445

450

455

460

CULVERT C

FM 696 STA 74+43.51

1.78%

 FM 696

[

3'11'11'3'

10:
1

3
:
1

3
:
1

3:
1

CULVERT C

STA 74+43.51 

PROPOSED 24"X 43' RCP (CLASS IV)  WITH SETP-CD (TYPE II) (BOTH)

EXIST 18" RCP 39.4 LF'(TO BE REMOVED)

NOTES:

   FM 696 [ UNLESS OTHERWISE NOTED.

2. ALL STATION AND OFFSETS ARE BASED ON

   WHERE NEW FACILITIES CROSS.

   AND DEPTH OF ALL EXISTING UTILTIES

1. CONTRACTOR WILL FIELD VERIFY LOCATION

33

13
19

13
20

13
21

13
24

13
25

13
26

13
27

13
18

W
W

SHLDRLANELANESHLDR

E
X
I

S
T
 

R
O

W

EXIST ROW

E
X
I

S
T
 

R
O

W

EXIST ROW

9
0
°

 3' 11' 3'

LANELANESHLDR SHLDR

EL=454.69'

CALDWELL ST.

CALDWELL ST.

F
M
 

6
9
6

11'

20' 23'

[ FM 696
PROP EOP

EXIST EOP

PROP EOP

EXIST EOP

PROP SETP-CD

       REPLACED)

(TO BE REMOVED &

   EXIST 18" RCP

EXIST EOP

PROP 24" RCP

EXIST 18" RCP

STA 74+43.51

CULVERT C

PROP SETP-CD

EXIST EOP

EXIST GROUND

(TYPE II)

  SETP-CD 

 EL=450.87'

  28.52' LT

PROP GROUND

EXIST ]=450.84'

2" GAS LINE

PROP ]=450.84'

4" WATERLINE

EXIST ]=450.14'

PROP ]=450.09'

EL=450.09'

30.83' RT

PROP GROUND

EXIST TELEPHONE TUG

EXIST GROUND

(TYPE II)

SETP-CD 
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HYDRAULIC CALCULATIONS

1 6

 

 

 

  

  

 HYDRAULIC CALCULATIONS.

*HY-8 VERSION 7.50 USED FOR CULVERT 

NOTES:

CULVERT A - EXISTING

CULVERT A - PROPOSED

CULVERT A

ROADWAY DATA

ROADWAY PROFILE SHAPE
ELEVATION

CONSTANT ROADWAY

FIRST ROADWAY STATION (FT) 0.00

CREST LENGTH (FT) 900.00

CREST ELEVATION (FT) 431.36

ROADWAY SURFACE PAVED

TOP WIDTH (FT) 22.00

TAILWATER DATA

CHANNEL TYPE TRAPEZOIDAL

CHANNEL SLOPE (FT/FT) 0.0025

MANNING'S "n" (CHANNEL) 0.035

CHANNEL INVERT EEVATION (FT) 425.40

SITE DATA

SITE DATA INPUT OPTION CULVERT INVERT

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 425.40

OUTLET STATION (FT) 26.00

OUTLET ELEVATION (FT) 425.30

NUMBER OF BARRELS 2

CULVERT DATA

NAME A-EXISTING

SHAPE CONCRETE BOX

MATERIAL CONCRETE

SPAN X RISE (FT) 7 X 4

EMBANKMENT DEPTH (IN) 0

MANNING'S "n" 0.015

CULVERT TYPE STRAIGHT

INLET CONFIGURATION
FLARE) WINGWALL
ï»¿SQUARE EDGE (

INLET DEPRESSION NO

SUMMARY OF FLOWS AT CROSSING: EXISTING CULVERT SUMMARY TABLE: EXISTING

(FT)
ELEVATION
HEADWATER

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(CFS)
DISCHARGE

ROADWAY
ITERATIONS

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(FT)
ELEVATION
HEADWATER

(FT)
DEPTH

CONTROL
INLET

(FT)
DEPTH

CONTROL
OUTLET

(FT)
DEPTH

OUTLET

(FT)
DEPTH

TAILWATER

(FT/S)
VELOCITY

OUTLET

(FT/S)
VELOCITY

TAILWATER

427.45 2-YEAR 89.00 89.00 0.00 1 2-YEAR 89.00 89.00 427.45 1.83 2.05 1.77 1.67 3.60 2.12

428.38 5-YEAR 167.00 167.00 0.00 1 5-YEAR 167.00 167.00 428.38 2.74 2.98 2.30 2.20 5.19 2.49

429.3 10-YEAR 255.00 255.00 0.00 1 10-YEAR 255.00 255.00 429.30 3.67 3.90 2.74 2.64 6.66 2.77

430.76 25-YEAR 405.00 405.00 0.00 1 25-YEAR 405.00 405.00 430.76 5.36~ 5.35 3.30 3.20 8.76 3.12

431.46 50-YEAR 543.00 457.93 83.02 11 50-YEAR 543.00 457.93 431.46 6.06~ 5.76 3.72 3.62 8.80 3.36

431.56 100-YEAR 714.00 465.45 246.93 4 100-YEAR 714.00 465.45 431.56 6.16~ 6.01 4.00 4.05 8.31 3.6

ROADWAY DATA

ROADWAY PROFILE SHAPE
ELEVATION

CONSTANT ROADWAY

FIRST ROADWAY STATION (FT) 0.00

CREST LENGTH (FT) 50.00

CREST ELEVATION (FT) 431.58

ROADWAY SURFACE PAVED

TOP WIDTH (FT) 32.00

TAILWATER DATA

CHANNEL TYPE TRAPEZOIDAL

CHANNEL SLOPE (FT/FT) 0.0025

MANNING'S N (CHANNEL) 0.035

CHANNEL INVERT EEVATION (FT) 425.25

CULVERT DATA

NAME A-PROPOSED

SHAPE CONCRETE BOX

MATERIAL CONCRETE

SPAN X RISE (FT) 7 X 4

EMBANKMENT DEPTH (IN) 0

MANNING'S "n" 0.013

CULVERT TYPE STRAIGHT

INLET CONFIGURATION
ï»¿(90î€€) HEA

SQUARE EDGE WITH

INLET DEPRESSION NO

SUMMARY OF FLOWS AT CROSSING: PROPOSED CULVERT SUMMARY TABLE: PROPOSED

(FT)
ELEVATION
HEADWATER

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(CFS)
DISCHARGE

ROADWAY
ITERATIONS

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(FT)
ELEVATION
HEADWATER

(FT)
DEPTH

CONTROL
INLET

(FT)
DEPTH

CONTROL
OUTLET

(FT)
DEPTH

OUTLET

(FT)
DEPTH

TAILWATER

(FT/S)
VELOCITY

OUTLET

(FT/S)
VELOCITY

TAILWATER

427.37 2-YEAR 90.00 90.00 0.00 1 2-YEAR 90.00 90.00 427.37 1.86 1.91 1.68 1.68 3.84 2.13

428.3 5-YEAR 168.00 168.00 0.00 1 5-YEAR 168.00 168.00 428.30 2.79 2.84 2.20 2.20 5.44 2.5

429.2 10-YEAR 255.00 255.00 0.00 1 10-YEAR 255.00 255.00 429.20 3.68 3.74 2.64 2.64 6.91 2.77

430.67 25-YEAR 406.00 406.00 0.00 1 25-YEAR 406.00 406.00 430.67 5.21~ 5.13 3.21 3.21 9.04 3.12

431.94 50-YEAR 544.00 511.95 31.94 6 50-YEAR 544.00 511.95 431.94 6.48~ 6.02 3.62 3.62 10.10 3.36

432.6 100-YEAR 715.00 559.83 155.13 4 100-YEAR 715.00 559.83 432.60 7.14~ 6.50 4.00 4.05 10.00 3.6

SITE DATA

SITE DATA INPUT OPTION CULVERT INVERT

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 425.44

OUTLET STATION (FT) 48.00

OUTLET ELEVATION (FT) 425.27

NUMBER OF BARRELS 2
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HYDRAULIC CALCULATIONS

2 6

CULVERT B

WATER SURFACE ELEVATION FOR THIS BRIDGE CROSSING. 

HEC-RAS(VERSION 5.0.5) WAS USED TO ESTIMATE THE

NOTE:

STATION
HEC-RAS

FREQUENCY
SOTRM

(CFS)
FLOW COMPUTED WATER SURFACE ELEVATIONS (FT)

EXIST PROP DIFFERENCE

871

5-YEAR 198 432.87 432.87 0

10-YEAR 303 433.11 433.11 0

25-YEAR 485 433.41 433.41 0

50-YEAR 654 433.57 433.58 0.01

100-YEAR 863 433.85 433.87 0.02

817

5-YEAR 198 432.72 432.72 0

10-YEAR 303 432.97 432.97 0

25-YEAR 485 433.29 433.29 0

50-YEAR 654 433.43 433.44 0.01

100-YEAR 863 433.73 433.76 0.03

674

5-YEAR 198 431.81 431.81 0

10-YEAR 303 432.01 432.01 0

25-YEAR 485 432.25 432.25 0

50-YEAR 654 432.79 432.89 0.1

100-YEAR 863 433.48 433.54 0.06

665

5-YEAR 198 430.83 430.83 0

10-YEAR 303 431.09 431.09 0

25-YEAR 485 431.49 431.61 0.12

50-YEAR 654 432.36 432.5 0.14

100-YEAR 863 433.49 433.54 0.05

636 Culvert

594

5-YEAR 198 430.07 430.07 0

10-YEAR 303 430.55 430.55 0

25-YEAR 485 431.15 431.15 0

50-YEAR 654 431.57 431.57 0

100-YEAR 863 431.95 431.95 0

552

5-YEAR 198 429.16 429.16 0

10-YEAR 303 429.37 429.37 0

25-YEAR 485 429.61 429.61 0

50-YEAR 654 429.79 429.79 0

100-YEAR 863 429.95 429.95 0

475

5-YEAR 198 428.78 428.78 0

10-YEAR 303 428.95 428.95 0

25-YEAR 485 429.18 429.18 0

50-YEAR 654 429.36 429.36 0

100-YEAR 863 429.51 429.51 0

Plan: PR    Shaw Branch    B OFF  RS: 636   Culv Group:  Culvert B   Profile: 10-YEAR

 Q CULV GROUP (CFS) 303  CULV FULL LEN (FT)  

 # BARRELS  3  CULV VEL US (FT/S) 3.37

 Q BARREL (CFS) 101  CULV VEL DS (FT/S) 3

 E.G. US. (FT) 431.37  CULV INV EL UP (FT) 426.82

 W.S. US. (FT) 431.09  CULV INV EL DN (FT) 426.31

 E.G. DS (FT) 431.26  CULV FRCTN LS (FT) 0.02

 W.S. DS (FT) 430.55  CULV EXIT LOSS (FT) 0

 DELTA EG (FT) 0.11  CULV ENTR LOSS (FT) 0.09

 DELTA WS (FT) 0.54  Q WEIR (CFS)  

 E.G. IC (FT) 429.96  WEIR STA LFT (FT)  

 E.G. OC (FT) 431.37  WEIR STA RGT (FT)  

CULVERT CONTROL  OUTLET  WEIR SUBMERG   

 CULV WS INLET (FT) 431.11  WEIR MAX DEPTH (FT)  

 CULV WS OUTLET (FT) 431.12  WEIR AVG DEPTH (FT)  

 CULV NML DEPTH (FT) 1.52  WEIR FLOW AREA (SQ FT)  

 CULV CRT DEPTH (FT) 1.86  MIN EL WEIR FLOW (FT) 433.02

STA 871

STA 475

CREEKSHAW B
RANCH

PROP 3-7'X5'BCC

STA 49+36.82

CULVERT B

STA 817

STA 674

STA 665

STA 594

STA 552
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 HYDRAULIC CALCULATIONS.

*HY-8 VERSION 7.50 USED FOR CULVERT 

NOTES:

CULVERT C - EXISTING

CULVERT C - PROPOSED

CULVERT C

ROADWAY DATA

ROADWAY PROFILE SHAPE
ELEVATION

CONSTANT ROADWAY

FIRST ROADWAY STATION (FT) 0.00

CREST LENGTH (FT) 350.00

CREST ELEVATION (FT) 454.47

ROADWAY SURFACE PAVED

TOP WIDTH (FT) 22.00

TAILWATER DATA

CHANNEL TYPE TRAPEZOIDAL

CHANNEL SLOPE (FT/FT) 0.0025

MANNING'S "n" (CHANNEL) 0.035

CHANNEL INVERT EEVATION (FT) 450.14

SITE DATA INPUT OPTION CULVERT INVERT

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 450.84

OUTLET STATION (FT) 39.89

OUTLET ELEVATION (FT) 450.14

NUMBER OF BARRELS 1

CULVERT DATA

NAME C-EXISTING

SHAPE CIRCULAR

MATERIAL CONCRETE

DIAMETER (FT) 1.5

EMBANKMENT DEPTH (IN) 0

MANNING'S "n" 0.013

CULVERT TYPE STRAIGHT

INLET CONFIGURATION
PROJECTING

GROOVED END

INLET DEPRESSION NO

SUMMARY OF FLOWS AT CROSSING: EXISTING CULVERT SUMMARY TABLE: EXISTING

(FT)
ELEVATION
HEADWATER

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(CFS)
DISCHARGE

ROADWAY
ITERATIONS

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(FT)
ELEVATION
HEADWATER

(FT)
DEPTH

CONTROL
INLET

(FT)
DEPTH

CONTROL
OUTLET

(FT)
DEPTH

OUTLET

(FT)
DEPTH

TAILWATER

(FT/S)
VELOCITY

OUTLET

(FT/S)
VELOCITY

TAILWATER

454.42 2-YEAR 16.00 15.84 0.00 71 2-YEAR 16.00 15.84 454.42 3.58~ 3.16 1.42 1.15 9.16 1.57

454.49 5-YEAR 19.00 16.05 2.87 10 5-YEAR 19.00 16.05 454.49 3.65~ 3.23 1.43 1.23 9.24 1.64

454.5 10-YEAR 22.00 16.09 5.81 4 10-YEAR 22.00 16.09 454.50 3.66~ 3.24 1.43 1.31 9.26 1.7

454.51 25-YEAR 25.00 16.12 8.69 3 25-YEAR 25.00 16.12 454.51 3.67~ 3.25 1.42 1.38 9.30 1.76

454.52 50-YEAR 28.00 16.15 11.73 3 50-YEAR 28.00 16.15 454.52 3.68~ 3.26 1.45 1.45 9.24 1.81

454.53 100-YEAR 31.00 16.17 14.76 3 100-YEAR 31.00 16.17 454.53 3.69~ 3.31 1.50 1.51 9.15 1.86

ROADWAY DATA

ROADWAY PROFILE SHAPE
ELEVATION

CONSTANT ROADWAY

FIRST ROADWAY STATION (FT) 0.00

CREST LENGTH (FT) 350.00

CREST ELEVATION (FT) 454.69

ROADWAY SURFACE PAVED

TOP WIDTH (FT) 30.85

TAILWATER DATA

CHANNEL TYPE TRAPEZOIDAL

CHANNEL SLOPE (FT/FT) 0.0025

MANNING'S N (CHANNEL) 0.035

CHANNEL INVERT EEVATION (FT) 450.06

SITE DATA

SITE DATA INPUT OPTION CULVERT INVERT

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 450.84

OUTLET STATION (FT) 43.00

OUTLET ELEVATION (FT) 450.09

NUMBER OF BARRELS 1

CULVERT DATA

NAME C-PROPOSED

SHAPE CIRCULAR

MATERIAL CONCRETE

DIAMETER (FT) 2

EMBANKMENT DEPTH (IN) 0

MANNING'S "n" 0.013

CULVERT TYPE STRAIGHT

INLET CONFIGURATION
PROJECTING

GROOVED END

INLET DEPRESSION NO

SUMMARY OF FLOWS AT CROSSING: PROPOSED CULVERT SUMMARY TABLE: PROPOSED

(FT)
ELEVATION
HEADWATER

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(CFS)
DISCHARGE

ROADWAY
ITERATIONS

NAMES
DISCHARGE

(CFS)
DISCHARGE

TOTAL

(CFS)
DISCHARGE

CULVERT

(FT)
ELEVATION
HEADWATER

(FT)
DEPTH

CONTROL
INLET

(FT)
DEPTH

CONTROL
OUTLET

(FT)
DEPTH

OUTLET

(FT)
DEPTH

TAILWATER

(FT/S)
VELOCITY

OUTLET

(FT/S)
VELOCITY

TAILWATER

453.03 2-YEAR 16.00 16.00 0.00 1 2-YEAR 16.00 16.00 453.03 2.19 1.39 1.11 1.15 8.98 1.57

453.36 5-YEAR 19.00 19.00 0.00 1 5-YEAR 19.00 19.00 453.36 2.52 2.02 1.23 1.23 9.36 1.64

453.75 10-YEAR 22.00 22.00 0.00 1 10-YEAR 22.00 22.00 453.75 2.91 2.41 1.35 1.31 9.72 1.7

454.37 25-YEAR 26.00 26.00 0.00 1 25-YEAR 26.00 26.00 454.37 3.53 2.98 1.52 1.40 10.17 1.78

454.67 50-YEAR 28.00 27.74 0.00 59 50-YEAR 28.00 27.74 454.67 3.83 3.26 1.59 1.45 10.35 1.81

454.71 100-YEAR 31.00 27.95 2.91 7 100-YEAR 31.00 27.95 454.71 3.87 3.29 1.60 1.51 10.37 1.86

10/19/2020

88



F-6932

281-945-0081 FX

281-945-0069 PH

Houston, Texas, 77094

Suite 500

15021 Katy Freeway,

Texas Department

of Transportation

R

C 2019

FED.RD.

DIV.NO.
STATE

CONT. SECT.

TEXAS

0334

6

SHEET NO.
STATE

DIST NO

PROJECT NO. HWY NO.

COUNTY

0334-03-021

 

 

 

  

  

D
A

T
E
:

F
I

L
E
:

N
:
\
4
9
1
4
-
1
9
-
1
0
2
\

C
A

D
D
\

D
G

N
\
0
5
_

D
R

A
I

N
A

G
E
\

F
M
 
6
9
6
\

H
y
d
r
a
u
l
i
c
 

D
a
t
a
 

S
h
t
s
\

S
H
6
9
6
_

H
Y

D
 

D
A

T
A
_

D
I

T
C

H
 

C
A

L
C
_

E
B
.

D
G

N

1
0
/
1
4
/
2
0
2
0

2
:
1
2
:
1
9
 

P
M

U
S

E
R
:

M
S
h
a
h

P
L

O
T

D
R
I

V
E

R
:

T
x

D
O

T
-

B
W
-

H
A

L
F
_

P
D

F
.
p
l
t
c
f
g

P
E

N
T

A
B

L
E
:

$
P

E
N

T
B

L
S
$

JOB

03 021

FM 696

AUS

FM 696

LEE

SHEET    OF

 

 

 

  

  

 

  

  

  

 

    

 

MANTHAN SHAH

134585

HYDRAULIC CALCULATIONS

4 6

 

 

 

  

  

DITCH CALCULATIONS

NOTES:

   WERE PERFORMED USING MANNNING'S EQUATION.

2. DITCH AND DRIVEWAY CULVERT CALCULATIONS

   DESIGN FLOWS.

1. ATLAS 14 WAS USED TO DETERMINE 5-YEAR

EASTBOUND DITCH CALCULATIONS

EASTBOUND DRIVEWAY CULVERT CALCULATIONS

FROM TO
SIZE n LENGTH SLOPE WP AREA VELOCITY CAPACITY

DESIGN FLOW
5-YEAR

STA OFFSET FL STA OFFSET FL

(FT) (FT) (FT) (FT) (INCH) (FT) % (FT) (SQFT) (FPS) (CFS) (CFS)

FROM STA TO STA FROM FL TO FL SLOPE
SLOPE

ROAD-SIDE
SLOPE

ROW-SIDE
WIDTH

BOTTOM
DEPTH n MATERIAL VELOCITY

DESIGN
5-YR

CAPACITY
DITCH

STA OFFSET (RT, FT) STA OFFSET (RT, FT) % H:1 H:1 (FT) (FT) (FT/S) (CFS) (CFS)

27+50 27.68 28+00 26.68 459.08 457.79 2.58% 4.00 15.00 3.00 0.28 0.035 GRASS 2.27 1.42 3.65

28+00 26.68 29+50 31.65 457.79 453.65 2.76% 4.00 9.00 0.00 0.62 0.035 GRASS 3.78 2.03 16.52

29+50 31.65 30+00 33.00 453.65 452.18 2.94% 4.00 7.00 0.00 0.91 0.035 GRASS 4.25 2.23 19.18

30+00 33.00 31+00 36.47 452.18 449.26 2.92% 4.00 4.00 0.00 0.91 0.035 GRASS 4.20 2.63 13.77

31+00 36.47 32+00 34.38 449.26 447.54 1.72% 3.00 4.00 0.00 1.12 0.035 GRASS 3.69 2.63 16.19

32+00 34.38 33+00 38.45 447.54 446.25 1.29% 3.00 4.00 0.00 0.81 0.035 GRASS 2.58 3.44 5.98

33+00 38.45 34+00 37.43 446.25 445.43 0.82% 3.00 4.00 0.00 0.81 0.035 GRASS 2.06 3.85 4.77

34+00 37.43 35+00 33.68 445.43 443.98 1.45% 3.00 4.00 0.00 1.08 0.035 GRASS 4.19 4.25 40.03

35+00 33.68 36+00 29.74 443.98 442.40 1.58% 3.00 4.00 0.00 2.03 0.035 GRASS 5.27 4.66 76.14

36+00 29.74 37+00 29.51 442.40 438.96 3.44% 3.00 4.00 0.00 2.03 0.035 GRASS 7.77 5.06 112.34

37+00 29.51 38+00 29.34 438.96 436.53 2.43% 3.00 4.00 0.00 2.13 0.035 GRASS 6.73 5.47 106.51

38+00 29.34 39+00 26.03 436.53 433.94 2.59% 4.00 4.00 0.00 2.13 0.035 GRASS 6.99 5.87 126.49

39+00 26.03 40+00 25.80 433.94 432.15 1.79% 4.00 4.00 4.00 1.79 0.035 GRASS 5.95 6.28 119.18

40+00 25.80 41+00 26.80 432.15 430.37 1.78% 4.00 4.00 4.00 1.79 0.035 GRASS 6.06 6.68 132.36

41+00 26.80 42+00 27.10 430.37 429.40 0.97% 4.00 4.00 4.00 1.22 0.035 GRASS 3.62 7.09 43.69

42+00 27.10 43+00 28.52 429.40 428.65 0.75% 4.00 4.00 5.00 1.11 0.035 GRASS 3.03 7.49 31.90

43+00 28.52 44+00 31.00 428.65 427.98 0.67% 4.00 4.00 3.00 1.02 0.035 GRASS 2.57 7.90 18.63

46+00 32.03 47+00 28.98 427.66 427.10 0.56% 4.00 6.00 0.00 0.66 0.035 GRASS 1.50 0.70 3.30

47+00 28.98 47+50 31.16 427.10 427.91 1.62% 4.00 2.00 0.00 2.12 0.035 GRASS 5.42 0.70 73.07

47+50 31.16 48+00 31.86 427.91 428.00 0.18% 4.00 2.00 0.00 1.72 0.035 GRASS 1.57 0.54 13.97

48+00 31.86 49+00 37.58 428.00 427.34 0.66% 4.00 4.00 0.00 1.19 0.035 GRASS 2.39 0.54 13.44

50+00 29.97 51+00 29.48 428.97 429.84 0.87% 3.00 4.00 0.00 2.50 0.035 GRASS 4.48 5.99 97.67

51+00 29.48 52+00 28.80 429.84 430.13 0.29% 4.00 4.00 0.00 2.15 0.035 GRASS 2.36 5.70 43.73

52+00 28.80 53+00 30.04 430.13 430.97 0.84% 4.00 6.00 0.00 1.67 0.035 GRASS 3.42 5.42 47.72

53+00 30.04 54+00 28.74 430.97 431.78 0.81% 4.00 6.00 0.00 1.67 0.035 GRASS 3.35 5.13 46.86

54+00 28.74 55+00 28.56 431.78 432.51 0.73% 4.00 4.00 0.00 2.05 0.035 GRASS 3.62 4.85 60.85

55+00 28.56 56+00 25.97 432.51 435.25 2.74% 4.00 4.00 0.00 1.43 0.035 GRASS 6.29 4.56 78.57

56+00 25.97 57+00 26.97 435.25 436.83 1.58% 3.00 4.00 0.00 1.43 0.035 GRASS 4.81 4.28 55.19

57+00 26.97 58+00 26.28 436.83 439.11 2.28% 3.00 4.00 0.00 2.66 0.035 GRASS 7.57 3.99 187.62

58+00 26.28 59+00 26.62 439.11 441.87 2.76% 3.00 4.00 0.00 2.76 0.035 GRASS 8.54 3.71 227.57

59+00 26.62 60+00 26.04 441.87 445.08 3.21% 3.00 4.00 0.00 2.68 0.035 GRASS 9.03 3.42 226.96

60+00 26.04 61+00 24.39 445.08 448.64 3.56% 3.00 4.00 0.00 2.13 0.035 GRASS 8.16 3.14 129.51

61+00 24.39 62+00 24.35 448.64 450.99 2.35% 4.00 3.00 0.00 1.65 0.035 GRASS 5.59 2.85 53.40

62+00 24.35 63+00 23.20 450.99 452.63 1.64% 3.00 5.00 0.00 1.45 0.035 GRASS 4.31 2.57 36.26

63+00 23.20 64+50 21.13 452.63 455.06 1.62% 4.00 4.00 0.00 0.78 0.035 GRASS 2.84 2.28 6.90

64+50 21.13 65+00 17.04 455.06 456.07 2.02% 4.00 10.00 0.00 0.26 0.035 GRASS 2.33 1.85 13.24

70+50 23.50 71+00 23.39 459.25 458.93 0.63% 4.00 3.00 0.00 1.29 0.035 GRASS 2.45 0.14 14.21

71+50 18.62 73+50 20.43 458.91 453.79 2.56% 4.00 4.00 0.00 0.69 0.035 GRASS 3.29 0.86 6.32

75+00 21.71 76+00 20.88 450.58 453.56 2.98% 3.00 10.00 0.00 0.84 0.035 GRASS 4.08 1.09 18.74

76+00 20.88 77+00 18.75 453.56 455.08 1.52% 3.00 4.00 0.00 0.69 0.035 GRASS 2.50 1.09 4.13

78+00 17.21 79+00 18.30 454.95 453.09 1.86% 3.00 4.00 0.00 0.30 0.035 GRASS 1.59 0.40 0.50

79+00 18.30 80+00 23.12 453.09 450.49 2.60% 3.00 10.00 0.00 0.77 0.035 GRASS 3.59 0.79 13.85

28+81.00 32.18' RT 455.26 29+03.00 31.65' RT 455.21 18 0.012 23 0.23% 4.71 1.77 3.08 5.44 2.03

55+32.28 29.09' RT 433.79 55+54.28 29.57' RT 434.01 18 0.012 23 1.00% 4.71 1.77 6.46 11.41 4.56

62+08.10 29.64' RT 450.83 62+30.10 30.12' RT 451.05 18 0.012 23 1.00% 4.71 1.77 6.46 11.41 2.57

64+13.68 30.55' RT 453.38 64+35.68 30.40' RT 453.49 18 0.012 23 0.50% 4.71 1.77 4.57 8.07 2.28

80+87.61 28.04' RT 448.80 81+10.61 28.43' RT 448.75 18 0.012 24 0.22% 4.71 1.77 3.01 5.32 0.79

81+70.56 44.55' RT 448.00 82+15.56 32.89' RT 448.15 18 0.012 47 0.33% 4.71 1.77 3.73 6.59 5.56
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DITCH CALCULATIONS

NOTES:

   WERE PERFORMED USING MANNNING'S EQUATION.

2. DITCH AND DRIVEWAY CULVERT CALCULATIONS

   DESIGN FLOWS.

1. ATLAS 14 WAS USED TO DETERMINE 5-YEAR

WESTBOUND DITCH CALCULATIONS

FROM STA TO STA FROM FL TO FL SLOPE
SLOPE

ROAD-SIDE
SLOPE

ROW-SIDE
WIDTH

BOTTOM
DEPTH n MATERIAL VELOCITY

DESIGN
5-YR

CAPACITY
DITCH

STA OFFSET (RT, FT) STA OFFSET (RT, FT) % H:1 H:1 (FT) (FT) (FT/S) (CFS) (CFS)

23+00 25.05 24+00 23.07 458.14 459.80 1.66% 4.00 10.00 0.00 1.16 0.035 GRASS 3.79 3.42 35.99

24+00 23.07 24+50 21.90 459.80 460.67 1.74% 4.00 6.00 2.00 1.01 0.035 GRASS 4.04 3.42 32.87

25+50 20.23 26+00 19.56 462.12 462.44 0.64% 4.00 10.00 3.00 0.44 0.035 GRASS 1.49 3.42 3.99

27+50 25.29 28+00 25.88 459.68 458.49 2.38% 4.00 4.00 0.00 1.81 0.035 GRASS 6.03 0.25 79.18

28+00 25.88 29+00 24.71 458.49 456.52 1.97% 4.00 5.00 0.00 1.13 0.035 GRASS 4.46 1.05 35.80

29+00 24.71 30+00 26.58 456.52 453.78 2.74% 4.00 6.00 2.00 1.13 0.035 GRASS 5.23 1.74 45.33

30+00 26.58 31+00 27.93 453.78 451.54 2.24% 4.00 4.00 3.00 1.74 0.035 GRASS 6.37 2.44 110.62

31+00 27.93 32+00 28.22 451.54 449.95 1.59% 4.00 4.00 7.00 0.99 0.035 GRASS 4.29 3.14 46.40

32+00 28.22 33+00 30.66 449.95 448.96 0.99% 4.00 10.00 7.00 0.61 0.035 GRASS 2.44 3.83 16.62

33+00 30.66 34+00 27.32 448.96 446.88 2.08% 4.00 4.00 4.00 0.61 0.035 GRASS 3.74 4.53 21.37

34+00 27.32 35+00 26.91 446.88 444.08 2.80% 4.00 4.00 0.00 1.95 0.035 GRASS 7.80 5.23 179.49

35+00 26.91 36+00 26.26 444.08 441.85 2.23% 4.00 4.00 0.00 2.15 0.035 GRASS 6.54 5.92 120.88

36+00 26.26 37+00 24.98 441.85 438.70 3.15% 4.00 3.00 0.00 2.15 0.035 GRASS 7.72 6.62 124.93

37+00 24.98 37+50 25.49 438.70 437.34 2.72% 4.00 4.00 0.00 2.21 0.035 GRASS 7.36 6.97 143.70

37+50 25.49 38+50 25.47 437.34 435.21 2.13% 4.00 3.00 2.00 1.72 0.035 GRASS 6.00 7.67 82.79

38+50 25.47 39+00 25.51 435.21 434.40 1.62% 4.00 4.00 2.00 1.54 0.035 GRASS 5.05 8.02 71.17

39+00 25.51 39+50 23.96 434.40 433.80 1.20% 4.00 4.00 3.00 0.84 0.035 GRASS 3.34 8.36 26.02

39+50 23.96 40+50 24.96 433.80 431.00 2.80% 4.00 6.00 6.00 0.84 0.035 GRASS 4.98 9.06 42.35

40+50 24.96 41+00 25.56 431.00 431.41 0.82% 4.00 4.00 6.00 1.13 0.035 GRASS 3.25 9.41 38.36

41+00 25.56 42+00 25.37 431.41 429.83 1.58% 4.00 4.00 0.00 1.13 0.035 GRASS 4.51 10.11 53.25

42+00 25.37 43+00 27.45 429.83 428.92 0.91% 4.00 5.00 0.00 1.51 0.035 GRASS 3.32 10.80 34.12

45+00 30.10 46+00 27.68 427.38 427.58 0.20% 2.00 6.00 2.00 1.46 0.035 GRASS 1.65 0.70 18.93

46+00 27.68 47+00 26.83 427.58 429.02 1.44% 2.00 6.00 2.00 1.07 0.035 GRASS 4.07 0.70 40.24

48+00 24.84 49+00 28.75 430.22 429.46 0.76% 4.00 4.00 0.00 1.82 0.035 GRASS 4.00 0.50 89.29

50+50 26.53 51+00 25.20 428.64 429.19 1.10% 2.00 3.00 0.00 2.80 0.035 GRASS 5.30 6.03 103.73

51+00 25.20 52+00 26.05 429.19 430.13 0.94% 3.00 6.00 0.00 0.99 0.035 GRASS 2.53 5.86 11.04

52+00 26.05 53+00 26.84 430.13 431.19 1.06% 3.00 6.00 0.00 0.99 0.035 GRASS 2.68 5.53 11.72

53+00 26.84 54+00 26.63 431.19 432.31 1.12% 4.00 6.00 0.00 1.39 0.035 GRASS 3.48 5.19 33.57

54+00 26.63 55+00 26.10 432.31 433.31 1.00% 4.00 4.00 2.00 1.75 0.035 GRASS 4.14 4.86 65.50

55+00 26.10 56+00 27.00 433.31 434.91 1.60% 3.00 6.00 0.00 1.76 0.035 GRASS 4.86 4.52 67.99

56+00 27.00 57+00 26.48 434.91 436.99 2.08% 3.00 6.00 0.00 1.76 0.035 GRASS 5.54 4.19 77.52

57+00 26.48 58+00 25.87 436.99 439.25 2.26% 3.00 4.00 0.00 1.96 0.035 GRASS 6.15 3.85 82.76

58+00 25.87 59+00 25.92 439.25 442.11 2.86% 3.00 4.00 0.00 1.96 0.035 GRASS 6.92 3.52 93.10

59+00 25.92 60+00 24.72 442.11 445.72 3.61% 3.00 4.00 0.00 2.22 0.035 GRASS 8.45 3.18 146.29

60+00 24.72 60+50 24.89 445.72 448.12 4.80% 4.00 6.00 0.00 1.19 0.035 GRASS 6.51 2.85 46.10

60+50 24.89 61+50 21.64 448.12 449.00 0.88% 4.00 15.00 0.00 1.19 0.035 GRASS 2.81 2.68 37.79

61+50 21.64 64+00 24.87 449.00 453.51 1.80% 3.00 3.00 0.00 1.51 0.035 GRASS 4.57 2.35 31.15

64+00 24.87 65+00 22.59 453.51 454.50 0.99% 4.00 4.00 0.00 1.51 0.035 GRASS 3.44 1.51 31.26

65+00 22.59 66+50 22.34 454.50 455.60 0.73% 4.00 3.00 0.00 1.67 0.035 GRASS 3.14 1.17 30.57

66+50 22.34 67+50 22.98 455.60 457.00 1.40% 3.00 3.00 0.00 1.32 0.035 GRASS 3.68 0.67 19.13

67+50 22.98 68+50 22.50 457.00 458.78 1.78% 4.00 6.00 0.00 1.32 0.035 GRASS 4.24 0.34 36.73

71+50 20.02 72+00 20.52 458.62 457.32 2.60% 3.00 3.00 0.00 1.38 0.035 GRASS 5.17 2.10 29.56

72+00 20.52 73+00 19.72 457.32 454.98 2.34% 3.00 4.00 0.00 0.94 0.035 GRASS 3.82 2.10 11.72

73+00 19.72 74+50 23.86 454.98 451.73 2.17% 3.00 5.00 0.00 0.94 0.035 GRASS 3.70 2.10 12.97

74+50 23.86 75+00 22.51 451.73 452.77 2.08% 3.00 4.00 0.00 0.84 0.035 GRASS 3.36 1.48 8.39

75+00 22.51 75+50 14.00 452.77 453.29 1.04% 3.00 6.00 0.00 0.84 0.035 GRASS 2.40 1.48 7.70
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DITCH CALCULATIONS

NOTES:

   WERE PERFORMED USING MANNNING'S EQUATION.

2. DITCH AND DRIVEWAY CULVERT CALCULATIONS

   DESIGN FLOWS.

1. ATLAS 14 WAS USED TO DETERMINE 5-YEAR

WESTBOUND DRIVEWAY CULVERT CALCULATIONS

FROM TO
SIZE n LENGTH SLOPE WP AREA VELOCITY CAPACITY

DESIGN FLOW
5-YEAR

STA OFFSET FL STA OFFSET FL

(FT) (FT) (FT) (FT) (INCH) (FT) % (FT) (SQFT) (FPS) (CFS) (CFS)

24+73.29 27.72' LT 460.41 25+08.29 28.16' LT 460.76 18 0.012 36 1.00% 4.71 1.77 6.5 11.4 3.42

29+06.32 27.24' LT 455.69 29+29.32 27.24' LT 455.46 18 0.012 23 1.00% 4.71 1.77 6.5 11.4 2.44

30+61.61 28.43' LT 451.69 30+89.61 28.43' LT 451.41 18 0.012 28 1.00% 4.71 1.77 6.5 11.4 2.44

33+31.25 30.87' LT 447.45 33+57.25 28.82' LT 447.19 18 0.012 27 1.00% 4.71 1.77 6.5 11.4 4.53

37+80.18 27.16' LT 437.21 38+02.18 26.82' LT 436.99 18 0.012 23 1.00% 4.71 1.77 6.5 11.4 7.67

39+77.07 30.04' LT 431.96 40+11.07 29.46' LT 431.79 18 0.012 35 0.50% 4.71 1.77 4.6 8.1 8.02

61+03.34 29.14' LT 448.46 61+26.34 28.68' LT 448.92 18 0.012 24 2.00% 4.71 1.77 9.1 16.1 2.68

61+94.79 28.44' LT 449.99 62+17.79 27.98' LT 450.11 18 0.012 24 0.52% 4.71 1.77 4.7 8.2 2.35

63+10.71 26.69' LT 451.50 63+33.71 26.44' LT 451.73 18 0.012 24 1.00% 4.71 1.77 6.5 11.4 2.35

65+76.29 26.18' LT 454.56 65+99.29 26.40' LT 455.02 18 0.012 24 2.00% 4.71 1.77 9.1 16.1 1.51

66+49.31 23.85' LT 455.37 66+89.31 24.39' LT 456.17 18 0.012 41 2.00% 4.71 1.77 9.1 16.1 1.17

67+71.17 24.22' LT 456.95 67+96.17 24.21' LT 457.45 18 0.012 26 2.00% 4.71 1.77 9.1 16.1 0.34

68+14.49 23.92' LT 457.76 68+39.49 23.80' LT 457.89 18 0.012 26 0.52% 4.71 1.77 4.7 8.2 0.34

73+52.45 23.26' LT 452.23 73+79.45 23.53' LT 451.96 18 0.012 28 1.00% 4.71 1.77 6.5 11.4 2.10

74+00.00 24.04' LT 450.14 74+27.00 24.22' LT 450.08 18 0.012 28 0.22% 4.71 1.77 3.0 5.4 2.10

81+47.53 31.01' LT 447.61 81+77.53 29.90' LT 447.54 18 0.012 31 0.23% 4.71 1.77 3.1 5.5 3.10
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  CULVERT B, STA 49+36.82 (Both)              3 ~ 7'x 5'      2'        CIP         PW-1         0°          2:1         8"        8"     0.500'    6.083'      N/A         N/A     12.333'   23.333'       N/A    0.0      0.8      22.4    296

  CULVERT A, STA 44+48.07 (Both)              2 ~ 7'x 4'      2'        CIP         PW-1         0°          2:1         8"        8"     0.500'    5.083'      N/A         N/A     10.333'   15.750'       N/A    0.0      0.6      16.0    206
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BCS  

BOX CULVERT SUPPLEMENT

WINGS AND END TREATMENTS

February 2020

 TxDOT  TxDOT  TxDOT TxDOT

Span X Height

No. Spans ~

 

 

Box Culvert

Description of

(Ft)

 

 

Height

Fill

Max

(Ft)

 

Length

Toewall

Culvert

Ltw

(Ft)

 

Length

Toewall

Anchor

Atw

(Ft)

 

Wingwall

End of

Curb to

A

(Ft)

 

Wingwall

Longest

Length of

Lw

(Ft)

 

Wingwall

of End of

Offset

B

45°)

30° or

(0°,15°,

 

Angle

Skew

(SL:1)

 

Slope Ratio

or Channel

Slope

Side

Standard

Culvert

Box

Applicable

Standard

Treatment

or End

Wingwall

Applicable

(Ft)

 

Height

Curb

Estimated

C

(Ft)

 

Wingwall

of

Height

Hw

(In)

 

Thickness

Top Slab

Culvert

T

(In)

 

Thickness

Wall

Culvert

U

SPECIAL NOTE:

4

3

1

2

2

4

1 3

(CY)

 

 

 

Apron

Riprap

(CY)

 

(Wingwall) 

Conc

"C"

Class

(SF)

 

 

Area

Wingwall

Total

(CY)

 

(Curb) 

Conc

"C"

Class

a licensed Professional Engineer.

sheet must be signed, sealed, and dated by

page on the TxDOT web site.  The completed

from the Bridge Standards (English) web

completing this table can be downloaded

  An Excel 2010 spreadsheet to assist in

 

culvert wingwalls and safety end treatments.

dimensions for the construction of the box

by the culvert specifier and provides

culvert standards.  It is to be filled out

  This sheet is a supplement to the box

(Lt, Rt or Both)

followed by applicable end

Culvert Station and/or Creek Name

the dimensions and quantities shown.

responsibility to make the necessary adjustments to

those shown on this sheet, it is the Contractor's

elects to provide culverts of a different type than

shown elsewhere on the plans. If the Contractor

cast-in-place or precast culverts unless otherwise

the Contractor has the option of furnishing

Regardless of the type of culvert shown on this sheet,

curb quantities are not included.

and wingwall toewalls. Riprap aprons, culverts, and

culvert toewall (if any), anchor toewalls (if any)

Concrete volume shown is total of wings, footings,

considered part of the Box Culvert for payment.

Class S concrete for the curb. Curb concrete is 

required for the top slab of the culvert, also provide 

increased by a factor of 2.25. If Class S concrete is 

(RAC) standard sheet quantities shown must be 

For curbs using the Box Culvert Rail Mounting Details 

Concrete volume shown is for box culvert curb only.

foot for bidding purposes.

Round the wall heights shown to the nearest

                         Area for four wingwalls (two structure ends) if Both.

Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt.

Atw = Length of anchor toewall (applicable to safety end treatment only)

Ltw = Length of culvert toewall (not applicable when using riprap apron)

Lw = Length of longest wingwall.

B = Offset of end of wingwall (not applicable to parallel or straight wingwalls)

A = Distance from face of curb to end of wingwall (not applicable to parallel or straight wingwalls)

Hw = Height of wingwall

See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area.

C = Curb height

U = Box culvert wall thickness.  Dimension can be found on the applicable box culvert standard sheet.

T = Box culvert top slab thickness.  Dimension can be found on the applicable box culvert standard sheet.

        · Slope must be 3:1 or flatter for safety end treatments.

        · Channel slope for parallel wingwalls.

        · Side slope at culvert for flared or straight wingwalls.  

SL:1 = Horizontal : 1 Vertical

         30° maximum for safety end treatment

Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets; 

NOTES:

bcsstde1-20.dgn
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 MULTIPLE BOX CULVERTS

     CAST-IN-PLACE    

 MISCELLANEOUS DETAILS

  MC-MD  
mc-mdste-20.dgn

  

 

 

 

 

  

 

  

  

  

 

BOTTOM SLAB

PLAN OF SKEWED ENDS ~ OVER 15° TO 30°

TOP SLAB

LENGTHENING DETAILTOP SLAB

PLAN OF SKEWED ENDS ~ OVER 30° TO 45°

BOTTOM SLAB

FROM 0° TO 15°

PLAN OF ANGLE SECTION ~

OVER 15° TO 30°

PLAN OF ANGLE SECTION ~
TOP SLAB

PLAN OF SKEWED ENDS ~ FROM 0° TO 15°

BOTTOM SLAB

Bars ZBars Y

Bars M

Bars D

Bars M

Bars C

Bars B

Length of extension

(Typ)

Bars E

Bars KBars C

Bars H

Bars E

Bars B

Bars D

4 

3

� Culvert

6

Existing box culvert

Bars E

Bars D

Bars D

Bars B

Bars M

Bars C

Bars M

Bars Y Bars Z

Bars E

Skew

Bars C

Bars B

Bars H

Bars K

Bars Z

Bars K

Bars H

Bars M

Bars CBars D

Bars M

(Typ)

Bars D

Bars B

Bars E

Bars B

Bars C

Skew

Bars Y

� Culvert

6

3

7

4

  

Bars E

� Culvert

5

 2
3

4

5

 

5

2

Bars F2 Bars F2 Bars F1 end section (Typ)

Limits of skewed

Bars F2

Bars F2 Bars F2

Bars F2 Bars F2 Bars F1 end section (Typ)

Limits of skewed

Bars F2
to maintain cover

Tilt bar as necessary

Bars F2

Bars F2

Bars F2 Bars F1Bars F2

maintain cover

necessary to

Tilt bar as
Bars F2

Bars F2

Bars F2

end section (Typ)

Limits of skewed

angle section

Limits of

Bars F2 ~ bottom slab

Bars F1 ~ top slab

and bottom slab

Bars E ~ top

bottom slab

top and

Bars B ~

Bars D ~ bottom slab

Bars C ~ top slab

Bars F2
Bars F2

Bars D ~ bottom slab

Bars C ~ top slab

and bottom slab

Bars E ~ top

and bottom slab

Bars B ~ top

section

angle

Limits of

1

Skew

 
 

2
 

 

4
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 1

  8

  8
  8

  8

  8
  8

  8
  8

 

6

 5

  7

  

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

Extend Bars E as shown on the MC standard sheet for direct traffic culverts.

Cast-In-Place (MC) standard sheets to accommodate the skew.

Increase lengths of Bars B and Bars E shown on the Multiple Box Culverts 

parallel to the skewed end while maintaining spacing along centerline of box.  

At the Contractor's option, for skews of 15° or less, place Bars B, C, D, and E 

 

leg of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°.

When necessary to avoid conflict in acute corners, shorten the slab extension

 

Bend Bars F1 and F2 to remain parallel to the walls of the box culvert.

Place Bars F1 and F2 continuously through the angle section. 

  8

 

 

 5
2

OVER 30° TO 45°

PLAN OF ANGLE SECTION ~

5

5

and bottom slab

Bars E ~ top

and bottom slab

Bars B ~ top

Bars D ~ bottom slab

Bars C ~ top slab

Bars F2 ~ bottom slab

Bars F1 ~ top slab

Bars F2

section

angle

Limits of

  8

Bars F2 ~ bottom slab

Bars F1 ~ top slab

[One half of overall width] x [tangent of the skew angle]

 

The length of Bars B and Bars E will vary in the skewed end sections.

 

of the normal spacing, cut bars to avoid conflict.

When the spacing between Bars B or Bars E becomes less than half

surface.

slab as the final riding surface, adjust the "H" dimension to provide a smooth riding

slabs of culverts with overlay, with 1-to-2 course surface treatment, or with the top

new reinforcing into transitions and maintain specified cover requirements.  For top

Match bottom slabs to maintain an uninterrupted flow line.  Field bend existing and 

dimensions, form horizontal and vertical transitions as directed by the Engineer. 

lengthening existing box culverts with dimensions different than current standard 

extend the exposed wingwall and apron reinforcing into the extension.  When 

  Break back wings and apron as necessary to install the extension.  Clean and

Test 3 anchors per 100 anchors installed.

Item 450, “Railing.”  Test adhesive anchors in accordance with Item 450.3.3, “Tests.”
installation, including hole size, drilling, and clean out, must be in accordance with

ability to develop this load to the Engineer for approval prior to use.  Anchor

or the manufacturer’s published literature showing the proposed anchor adhesive's
bond strength in tension, Nba, of 26.4 kips.  Submit signed and sealed calculations

embedment depth is 8".  Anchor adhesive chosen must be able to achieve a basic

existing walls, top and bottom  slab at 1'-6" center-to-center spacing.  Minimum

#6 anchor bars with a Type III, Class C, D, E, or F anchor adhesive into the

longitudinal bars in the extension.  Alternatively, if the box is non-skewed, embed

to provide a 1'-10" minimum lap of the existing longitudinal bars with the

non-skewed culverts with a fill depth of 2'-0" or greater, break back the top slab

  For non-skewed box culverts with less than 2’-0” of fill and for skewed or
longitudinal bars in the extension. 

to provide a 1'-10" minimum lap of the existing longitudinal bars with the

For skewed box culverts with less than 2'-0" of fill, break back the top slab

  Cover dimensions are clear dimensions, unless noted otherwise.
  

the cosine of the skew angle.

shown on the Multiple Box Culverts Cast-In-Place (MC) standard sheets by 

curb concrete volume, and reinforcing steel weight by dividing the values 

  For skewed ends with curbs, adjust length of Bars H, number of Bars K, 

maximum bar spacing, and any other details not shown.  

Cast-in-Place (MC) standard sheets for slab and wall dimensions, bar sizes, 

  For skewed sections and angle sections, refer to Multiple Box Culverts 

details of straight sections of culvert.  

  Refer to Multiple Box Culverts Cast-in-Place (MC) standard sheets for 

  Designed according to AASHTO LRFD Bridge Design Specifications.

final riding surface.

overlay, with 1-to-2 course surface treatment, or with the top slab as the

provide Class S concrete (f'c = 4,000 psi) for top slabs of culverts with 

  Provide Class C concrete (f'c = 3,600 psi) with these exceptions:

  Provide galvanized reinforcing steel, if required elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

" clear cover.2
1  Provide a minimum of 1 

  When required, lap Bars H 1'-8" for uncoated or galvanized bars.

  Do not use permanent forms.
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MULTIPLE BOX CULVERTS

MC-7-10

7'-0" SPAN

0' TO 10' FILL

CAST-IN-PLACE

mc710ste-20.dgn TBE  TxDOT

HL93 LOADING
"X

"

BARS YBARS Z

4"

4"

                           

TxDOT

BARS DBARS C

"X
"

"Y"

"Y"

5"

BARS K

3"

9"

 3 

4
"

(#4)

(Length = 4'-2")

(Spa = 1'-0" Max)

"
2

1
1
'-

2
 

(Typ)

8
" (Typ)
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Permissible
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TYPICAL SECTION

SECTION THRU CURB

H

TOP SLAB

PART PLANS

BOTTOM SLAB

(Top) Bars Z

(Bottom)

(Bottom)

Bars Y

Bars B

(Top)

S

U
U

4

U

S

U

S

Bars C

Bars C

Bars M

Bars E

Bars M

Bars B

Bars D

Bars H

Bars D

Bars E

Bars K

Length of box

Bars F2

Bars F2 Bars F1 (Bottom)

Bars F2Bars F2

Bars F2

Bars F2

"2
11

"2
11

(roadway slope)

Finished grade

(Top & bottom)

joint (Typ)

construction

Bars F2 ~  Equal Spacing (Typ)

Construction joint (Typ)

(u
s
u
a
l)

NOTES.)

(See CONSTRUCTION

3" chamfer

BMP

3

3

H "X" "Y"

BAR DIMENSIONS

TABLE OF

"
4

1
1
'-

4
 2
'-

7
"

2
'-

2
"

7'-0"

6'-0"

5'-0"

4'-0"

3'-0"

4'-5"

4'-5"

4'-5"

4'-5"

4'-5"

"2
17'-6 

"2
16'-6 

"2
15'-6 

"2
14'-6 

"2
13'-6 

4

3

2

  1

to elsewhere in the plans.

1'-0" typical.  2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred

maintain cover.  For curbs less than 3" high, Bars K may be omitted.

For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to

be made in quantities and no additional compensation will be allowed for this work.

Reduce curb heights, if necessary, to meet the above requirements.  No changes will

   · For structures with bridge rail, construct curbs flush with finished grade.

     finished grade.

   · For structures without bridge rail, construct curbs no more than 3" above

For vehicle safety, the following requirements must be met:

than T631 or T631LS.

to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other

to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet.  Refer

Details (ECD) standard sheet.  For structures with T631 or T631LS bridge rail, refer

structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb

0" Min to 5'-0" Max.  Estimated curb heights are shown elsewhere in the plans.  For

minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).

Max spacing.  Required lap length for the provided D30.6 wire is 2'-1" (the same

the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"

If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,

Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.

Example conversion:  Replacing No. 6 Gr 60 at 6" Spacing with WWR

never less than the lap length required for uncoated #4 bars.

wire sizes between conventional bar sizes.  The lap length required for WWR is

in the WWR of the same length required for the equivalent bar size, rounded up for

Spacing of WWR is limited to 4" Min and 18" Max.  When required, provide lap splices

area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.

welded wire reinforcement (WWR) meeting the requirements of ASTM A1064.  The

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed

CONSTRUCTION NOTES:

MATERIAL NOTES:

GENERAL NOTES:

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

sheet for details pertaining to skewed ends, angle sections, and lengthening.

  See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard

fill heights shown.

  Designed according to AASHTO LRFD Bridge Design Specifications for the range of

   · Uncoated or galvanized ~ #6 = 2'-6" Min

   · Uncoated or galvanized ~ #5 = 2'-1" Min

   · Uncoated or galvanized ~ #4 = 1'-8" Min

  Provide bar laps, where required, as follows:

   · culverts with the top slab as the final riding surface.

   · culverts with 1-to-2 course surface treatment, or

   · culverts with overlay,

following exceptions:  provide Class S concrete (f'c = 4,000 psi) for top slabs of:

  Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the

  Provide galvanized reinforcing steel if required elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

and Bars Y and Z may be reversed.

this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,

  Optionally, raise construction joints shown at the flow line by a maximum of 6".  If

  Chamfer the bottom edge of the top slab 3" at the entrance.

  Do not use permanent forms.

February 2020
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SHEET 2 OF 2

TxDOTTBE  mc710ste-20.dgn

MC-7-10

0' TO 10' FILL

7'-0" SPAN

MULTIPLE BOX CULVERTS

CAST-IN-PLACE

HL93 LOADING

TxDOTBMP

N
U

M
B

E
R
 

O
F
 
S

P
A

N
S

DIMENSIONS

SECTION
BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES

Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4
Bars H

Bars K
Per Foot

Curb Total
4 ~ #4 of Barrel

S H T U No.

S
iz

e

S
p
a

Length Wt No.

S
iz

e

S
p
a Bars C Bars D

No.

S
iz

e

S
p
a

Length Wt No.

S
p
a

Length Wt No.

S
p
a

Length Wt No.

S
p
a

Length Wt No.

S
p
a Bars Y Bars Z

Length Wt No. Wt
Conc Renf Conc Renf Conc Renf

Length Wt Length Wt Length Wt Length Wt
(CY) (Lb) (CY) (Lb) (CY) (Lb)

2 7'-0" 3'-0" 8" 7" 108 #6 9'' 15'-6'' 2,514 162 #5 6'' 7'-11''1,338 7'-0'' 1,183 108 #6 9'' 11'-5'' 1,852 10 18''39'-9'' 266 54 18''39'-9'' 1,434 108 9'' 3'-0'' 216 54 9'' 4'-7'' 165 7'-3'' 262 15'-6'' 41 34 95 0.972 230.8 1.2 136 40.0 9,366 

3 7'-0" 3'-0" 8" 7" 108 #6 9'' 23'-1'' 3,744 162 #5 6'' 7'-11''1,338 7'-0'' 1,183 108 #6 9'' 19'-0'' 3,082 15 18''39'-9'' 398 77 18''39'-9'' 2,045 108 9'' 3'-0'' 216 108 9'' 4'-7'' 331 7'-3'' 523 23'-1'' 62 50 139 1.412 321.5 1.7 201 58.2 13,061 

4 7'-0" 3'-0" 8" 7" 108 #6 9'' 30'-8'' 4,975 162 #5 6'' 7'-11''1,338 7'-0'' 1,183 108 #6 9'' 26'-7'' 4,312 20 18''39'-9'' 531 100 18''39'-9'' 2,655 108 9'' 3'-0'' 216 162 9'' 4'-7'' 496 7'-3'' 785 30'-8'' 82 64 178 1.851 412.3 2.3 260 76.3 16,751 

5 7'-0" 3'-0" 8" 7" 108 #6 9'' 38'-3'' 6,205 162 #5 6'' 7'-11''1,338 7'-0'' 1,183 108 #6 9'' 34'-2'' 5,542 25 18''39'-9'' 664 123 18''39'-9'' 3,266 108 9'' 3'-0'' 216 216 9'' 4'-7'' 661 7'-3'' 1,046 38'-3'' 102 80 223 2.290 503.0 2.8 325 94.4 20,446 

6 7'-0" 3'-0" 8" 7" 108 #6 9'' 45'-10'' 7,435 162 #5 6'' 7'-11''1,338 7'-0'' 1,183 108 #6 9'' 41'-9'' 6,773 30 18''39'-9'' 797 146 18''39'-9'' 3,877 108 9'' 3'-0'' 216 270 9'' 4'-7'' 827 7'-3'' 1,308 45'-10'' 122 94 262 2.729 593.9 3.4 384 112.6 24,138 

2 7'-0" 4'-0" 8" 7" 108 #6 9'' 15'-6'' 2,514 162 #5 6'' 8'-11''1,507 7'-0'' 1,183 108 #6 9'' 11'-5'' 1,852 10 18''39'-9'' 266 54 18''39'-9'' 1,434 108 9'' 4'-0'' 289 54 9'' 4'-7'' 165 9'-3'' 334 15'-6'' 41 34 95 1.037 238.6 1.2 136 42.6 9,680 

3 7'-0" 4'-0" 8" 7" 108 #6 9'' 23'-1'' 3,744 162 #5 6'' 8'-11''1,507 7'-0'' 1,183 108 #6 9'' 19'-0'' 3,082 15 18''39'-9'' 398 77 18''39'-9'' 2,045 108 9'' 4'-0'' 289 108 9'' 4'-7'' 331 9'-3'' 667 23'-1'' 62 50 139 1.498 331.2 1.7 201 61.6 13,447 

4 7'-0" 4'-0" 8" 7" 108 #6 9'' 30'-8'' 4,975 162 #5 6'' 8'-11''1,507 7'-0'' 1,183 108 #6 9'' 26'-7'' 4,312 20 18''39'-9'' 531 100 18''39'-9'' 2,655 108 9'' 4'-0'' 289 162 9'' 4'-7'' 496 9'-3'' 1,001 30'-8'' 82 64 178 1.959 423.7 2.3 260 80.6 17,209 

5 7'-0" 4'-0" 8" 7" 108 #6 9'' 38'-3'' 6,205 162 #5 6'' 8'-11''1,507 7'-0'' 1,183 108 #6 9'' 34'-2'' 5,542 25 18''39'-9'' 664 123 18''39'-9'' 3,266 108 9'' 4'-0'' 289 216 9'' 4'-7'' 661 9'-3'' 1,335 38'-3'' 102 80 223 2.420 516.3 2.8 325 99.6 20,977 

6 7'-0" 4'-0" 8" 7" 108 #6 9'' 45'-10'' 7,435 162 #5 6'' 8'-11''1,507 7'-0'' 1,183 108 #6 9'' 41'-9'' 6,773 30 18''39'-9'' 797 146 18''39'-9'' 3,877 108 9'' 4'-0'' 289 270 9'' 4'-7'' 827 9'-3'' 1,668 45'-10'' 122 94 262 2.881 608.9 3.4 384 118.6 24,740 

2 7'-0" 5'-0" 8" 7" 108 #6 9'' 15'-6'' 2,514 162 #5 6'' 9'-11''1,676 7'-0'' 1,183 108 #6 9'' 11'-5'' 1,852 10 18''39'-9'' 266 60 18''39'-9'' 1,593 108 9'' 5'-0'' 361 54 9'' 4'-7'' 165 11'-3'' 406 15'-6'' 41 34 95 1.102 250.4 1.2 136 45.2 10,152 

3 7'-0" 5'-0" 8" 7" 108 #6 9'' 23'-1'' 3,744 162 #5 6'' 9'-11''1,676 7'-0'' 1,183 108 #6 9'' 19'-0'' 3,082 15 18''39'-9'' 398 85 18''39'-9'' 2,257 108 9'' 5'-0'' 361 108 9'' 4'-7'' 331 11'-3'' 812 23'-1'' 62 50 139 1.584 346.1 1.7 201 65.1 14,045 

4 7'-0" 5'-0" 8" 7" 108 #6 9'' 30'-8'' 4,975 162 #5 6'' 9'-11''1,676 7'-0'' 1,183 108 #6 9'' 26'-7'' 4,312 20 18''39'-9'' 531 110 18''39'-9'' 2,921 108 9'' 5'-0'' 361 162 9'' 4'-7'' 496 11'-3'' 1,217 30'-8'' 82 64 178 2.067 441.8 2.3 260 85.0 17,932 

5 7'-0" 5'-0" 8" 7" 108 #6 9'' 38'-3'' 6,205 162 #5 6'' 9'-11''1,676 7'-0'' 1,183 108 #6 9'' 34'-2'' 5,542 25 18''39'-9'' 664 135 18''39'-9'' 3,585 108 9'' 5'-0'' 361 216 9'' 4'-7'' 661 11'-3'' 1,623 38'-3'' 102 80 223 2.549 537.5 2.8 325 104.8 21,825 

6 7'-0" 5'-0" 8" 7" 108 #6 9'' 45'-10'' 7,435 162 #5 6'' 9'-11''1,676 7'-0'' 1,183 108 #6 9'' 41'-9'' 6,773 30 18''39'-9'' 797 160 18''39'-9'' 4,248 108 9'' 5'-0'' 361 270 9'' 4'-7'' 827 11'-3'' 2,029 45'-10'' 122 94 262 3.032 633.2 3.4 384 124.7 25,713 

2 7'-0" 6'-0" 8" 7" 108 #6 9'' 15'-6'' 2,514 162 #5 6'' 10'-11''1,845 7'-0'' 1,183 108 #6 9'' 11'-5'' 1,852 10 18''39'-9'' 266 66 18''39'-9'' 1,752 108 9'' 6'-0'' 433 54 9'' 4'-7'' 165 13'-3'' 478 15'-6'' 41 34 95 1.167 262.2 1.2 136 47.8 10,624 

3 7'-0" 6'-0" 8" 7" 108 #6 9'' 23'-1'' 3,744 162 #5 6'' 10'-11''1,845 7'-0'' 1,183 108 #6 9'' 19'-0'' 3,082 15 18''39'-9'' 398 93 18''39'-9'' 2,469 108 9'' 6'-0'' 433 108 9'' 4'-7'' 331 13'-3'' 956 23'-1'' 62 50 139 1.671 361.0 1.7 201 68.6 14,642 

4 7'-0" 6'-0" 8" 7" 108 #6 9'' 30'-8'' 4,975 162 #5 6'' 10'-11''1,845 7'-0'' 1,183 108 #6 9'' 26'-7'' 4,312 20 18''39'-9'' 531 120 18''39'-9'' 3,186 108 9'' 6'-0'' 433 162 9'' 4'-7'' 496 13'-3'' 1,434 30'-8'' 82 64 178 2.175 459.9 2.3 260 89.3 18,655 

5 7'-0" 6'-0" 8" 7" 108 #6 9'' 38'-3'' 6,205 162 #5 6'' 10'-11''1,845 7'-0'' 1,183 108 #6 9'' 34'-2'' 5,542 25 18''39'-9'' 664 147 18''39'-9'' 3,903 108 9'' 6'-0'' 433 216 9'' 4'-7'' 661 13'-3'' 1,912 38'-3'' 102 80 223 2.679 558.7 2.8 325 110.0 22,673 

6 7'-0" 6'-0" 8" 7" 108 #6 9'' 45'-10'' 7,435 162 #5 6'' 10'-11''1,845 7'-0'' 1,183 108 #6 9'' 41'-9'' 6,773 30 18''39'-9'' 797 174 18''39'-9'' 4,620 108 9'' 6'-0'' 433 270 9'' 4'-7'' 827 13'-3'' 2,390 45'-10'' 122 94 262 3.183 657.6 3.4 384 130.7 26,687 

2 7'-0" 7'-0" 8" 7" 108 #6 9'' 15'-6'' 2,514 162 #5 6'' 11'-11''2,014 7'-0'' 1,183 108 #6 9'' 11'-5'' 1,852 10 18''39'-9'' 266 66 18''39'-9'' 1,752 108 9'' 7'-0'' 505 54 9'' 4'-7'' 165 15'-3'' 550 15'-6'' 41 34 95 1.231 270.0 1.2 136 50.4 10,937 

3 7'-0" 7'-0" 8" 7" 108 #6 9'' 23'-1'' 3,744 162 #5 6'' 11'-11''2,014 7'-0'' 1,183 108 #6 9'' 19'-0'' 3,082 15 18''39'-9'' 398 93 18''39'-9'' 2,469 108 9'' 7'-0'' 505 108 9'' 4'-7'' 331 15'-3'' 1,100 23'-1'' 62 50 139 1.757 370.7 1.7 201 72.0 15,027 

4 7'-0" 7'-0" 8" 7" 108 #6 9'' 30'-8'' 4,975 162 #5 6'' 11'-11''2,014 7'-0'' 1,183 108 #6 9'' 26'-7'' 4,312 20 18''39'-9'' 531 120 18''39'-9'' 3,186 108 9'' 7'-0'' 505 162 9'' 4'-7'' 496 15'-3'' 1,650 30'-8'' 82 64 178 2.283 471.3 2.3 260 93.6 19,112 

5 7'-0" 7'-0" 8" 7" 108 #6 9'' 38'-3'' 6,205 162 #5 6'' 11'-11''2,014 7'-0'' 1,183 108 #6 9'' 34'-2'' 5,542 25 18''39'-9'' 664 147 18''39'-9'' 3,903 108 9'' 7'-0'' 505 216 9'' 4'-7'' 661 15'-3'' 2,200 38'-3'' 102 80 223 2.809 571.9 2.8 325 115.2 23,202 

6 7'-0" 7'-0" 8" 7" 108 #6 9'' 45'-10'' 7,435 162 #5 6'' 11'-11''2,014 7'-0'' 1,183 108 #6 9'' 41'-9'' 6,773 30 18''39'-9'' 797 174 18''39'-9'' 4,620 108 9'' 7'-0'' 505 270 9'' 4'-7'' 827 15'-3'' 2,750 45'-10'' 122 94 262 3.334 672.6 3.4 384 136.8 27,288 
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TYPES PW-1 AND PW-2

PW
 GAF  CAT  TxDOT 

BOX CULVERTS

CONCRETE WINGWALLS

WITH PARALLEL WINGS FOR

E2

T
y
p

6

D

3" weephole

2
"

4
"

E
.S
.

3" weephole

8

12

FG

V

H
w

SL

1

2
"D

4
"

T
y
p

E
.S
.

3'-0" Extend Bars G6'-0"

2
"(Typ)

J3

10

C

11

3
"

(M
a
x
)

M2

2
"

5

3'-0" Extend Bars G

(Typ)

Lw 

F

PARTIAL ELEVATION - PW-1

2"

(Typ)

7

8

12"

GJ1

M1

Z
2
'-

0
"

J2

P
E1

J1

1
'-

0
"

V

8

2
'-

0
"

13

G

H
w

J1

SL

1

Y + 8"

Z

Field bend as needed.

BARS V

Lw 

M2

Toe of slopeE2

3"

H
w

J32
"

Toe of slope

Z
 
 
2
4
"

2"+

T

8"

Lw

W

Ltw Culvert skew

Lw

Y

7

0
°

9

P
E1 M1

T

9

U US

M2

Lw

H

W

NON-SKEWED BOX CULVERTS

DETAILS FOR

PLAN

SECTION A-A SECTION B-B SKEWED BOX CULVERTS

DETAILS FOR

PLAN

LwLtw

U

U
S

PARTIAL ELEVATION - PW-2

2
"

2
"

M1

F

X

V

J2

Y

T

D

H
2
'-

0
"

Z

T

W

8"

E1 P

W - 4"

3'-0"

3
'-
0
"

3'-0"

3
'-
0
"

D1

3
V

U

Wingwall

D2

D1

D1

FV

U

J1

Wingwall

D2

V

2

3
"

2

D2

5

F

Wingwall

J1

F

Wingwall

V

3
"

6E2

J3

10

9

8

11

12

13

7

1

6

5

4

D1

J1

U

D2

J1

reinf

Barrel

U

J2 F

BARS J1 BARS J2 BARS J3

BARS D1

BARS D2

(roadway slope)

Finished grade

Const joint

walls

Culvert

Reinforcing dimensions are out-to-out of bars. 

Cover dimensions are clear dimensions, unless noted otherwise.

barrel quantities

Limits of culvert

barrel quantities

Limits of culvert

A

A

 

B

B

C

C
C

C

B

B

 

A

A

reinf

Barrel

walls

Culvert

skew

Culvert

joint

Const

joint

Const

1

Z
 
+
 
2
0
"

Z
 
+
 
2
0
"

H
w
 
+
 
Z
 
-
 
4
"

Y + 36"

= 90° - skew

WING DIMENSION FORMULAS:

   

= 90° - skew
4

(Showing wing reinforcement.)(Showing wing reinforcement.) (Showing 30° skew.)

TxDOT

sheet for S, H, T, and U values.

    See applicable box culvert standard 

  

θ    = Culvert skew
        1 vertical, usual value is 2:1)

SL:1 = Channel slope ratio. (horizontal: 

N    = Number of culvert spans

Ltw  = Culvert toewall length

Lw   = Length of wingwall

Hw   = Height of wingwall

SECTION C-C - PW-2

SECTION C-C - PW-1

H
w
 
+
 
Z
 
-
 
4
"

    = (2)(Hw)(Lw) - 1.5 SF for Type PW-2 and Hw   4'

    = (2)(Hw)(Lw) - 6 SF for Type PW-2 and Hw   4'

    = (2)(Hw)(Lw) for Type PW-1

Total Wingwall Area (two wings ~ SF)

Ltw = [(N) (2 U + S) + (N - 1) (0.5')] ÷ cosine (θ)
    For precast culverts:

  

Ltw = [(N) (S) + (N + 1) (U)] ÷ cosine (θ)
    For cast-in-place culverts:

    = (Hw - 0.5') (SL) ÷ cosine (θ) for Type PW-2 and Hw   4'
    = (Hw - 1') (SL) ÷ cosine (θ) for Type PW-2 and Hw   4'
Lw  = (Hw) (SL) ÷ cosine (θ) for Type PW-1
Hw  = H + T + C

  

(All values are in feet.)

SL:1 slope along this line.

Length of wings based on 

MATERIAL NOTES:

DESIGNER NOTES:

GENERAL NOTES:

3

2

for the Contractor's information only.

resulting from the formulas given on this sheet are

  Quantities for concrete and reinforcing steel

wingwall type and additional dimensions and information.

  See Box Culvert Supplement (BCS) standard sheet for 

directed by the Engineer.

reduced or eliminated when founded on solid rock, when

  Depth of toewalls for wingwalls and culverts may be

Design Specifications.

  Designed in accordance with AASHTO LRFD Bridge

 

elsewhere in the plans.

  Provide galvanized reinforing steel if required

  Provide Grade 60 reinforcing steel.

  Provide Class C concrete (f'c=3,600 psi).

  

a railing mounted to the wingwall.

  Type PW-2 can only be used for applications without

be used if railing is to be mounted to the wingwall.

  Type PW-1 can be used for all applications and must

Dimensions Variable Reinforcing

Hw

Height

Wingwall

Maximum

W X Y Z

Bars J1 Bars J2

S
iz

e

Spa

S
iz

e

Spa
(Lb/Ft)

Reinf

(CY/Ft)

Conc

(Lb/Ft)

Reinf

(CY/Ft)

Conc

2'-6" 2'-10" 10" 1'-0" 7" #4 1'-0" #4 1'-0" 48.64 0.406 6.85 0.071

2'-9" 2'-10" 10" 1'-0" 7" #4 1'-0" #4 1'-0" 49.31 0.424 6.85 0.071

3'-0" 2'-10" 10" 1'-0" 7" #4 1'-0" #4 1'-0" 49.98 0.444 6.85 0.071

3'-3" 2'-10" 10" 1'-0" 7" #4 1'-0" #4 1'-0" 53.32 0.462 6.85 0.071

3'-6" 2'-10" 10" 1'-0" 7" #4 1'-0" #4 1'-0" 53.98 0.480 6.85 0.071

4'-0" 3'-2" 1'-2" 1'-0" 7" #4 1'-0" #4 1'-0" 55.77 0.532 6.85 0.071

4'-6" 3'-2" 1'-2" 1'-0" 7" #4 1'-0" #4 1'-0" 59.77 0.568 6.85 0.071

5'-0" 3'-9" 1'-7" 1'-2" 7" #4 1'-0" #4 1'-0" 63.45 0.632 6.96 0.075

5'-6" 3'-9" 1'-7" 1'-2" 7" #4 1'-0" #4 1'-0" 67.46 0.668 6.96 0.075

6'-0" 4'-4" 2'-0" 1'-4" 7" #5 1'-0" #5 1'-0" 80.67 0.730 7.07 0.078

6'-6" 4'-4" 2'-0" 1'-4" 7" #5 1'-0" #5 1'-0" 85.05 0.768 7.07 0.078

7'-0" 5'-0" 2'-3" 1'-9" 8" #5 1'-0" #5 1'-0" 92.15 0.864 8.07 0.093

7'-6" 5'-0" 2'-3" 1'-9" 8" #5 1'-0" #5 1'-0" 96.54 0.902 8.07 0.093

8'-0" 5'-6" 2'-8" 1'-10" 8" #5 6" #5 6" 139.04 0.962 8.13 0.095

8'-6" 5'-6" 2'-8" 1'-10" 8" #5 6" #5 6" 144.47 1.000 8.13 0.095

9'-6" 6'-0" 2'-10" 2'-2" 9" #5 6" #5 6" 156.93 1.136 8.41 0.110

10'-6" 6'-5" 3'-0" 2'-5" 9" #6 6" #5 6" 196.27 1.234 8.57 0.117

11'-6" 7'-2" 3'-6" 2'-8" 11" #6 6" #6 6" 230.13 1.438 9.52 0.140

12'-6" 7'-8" 3'-9" 2'-11" 1'-0" #7 6" #6 6" 283.41 1.592 9.74 0.157

13'-6" 8'-2" 4'-0" 3'-2" 1'-2" #8 6" #6 6" 348.72 1.804 10.02 0.186

14'-6" 8'-10" 4'-5" 3'-5" 1'-4" #9 6" #6 6" 432.94 2.046 10.30 0.218

15'-6" 9'-6" 4'-10" 3'-8" 1'-6" #9 6" #7 6" 489.52 2.302 11.24 0.253

16'-0" 9'-11" 5'-0" 3'-11" 1'-7" #9 6" #7 6" 505.72 2.448 11.47 0.279

(2~wings)

  wing

per ft of

Quantities

Estimated

(1~toewall)

 Toewall

per ft of

Quantities

Estimated

             (Wings for one structure end)

TABLE OF DIMENSIONS AND REINFORCING STEEL

Bar Size No. Spa

D1 #6 ~ 1'-0"

D2 #6 ~ 1'-0"

E1 #4 ~ 1'-0"

F #4 ~ 1'-0"

G #6 ~ 8"

M1 #4 4 ~

P #4 ~ 1'-0"

V #4 ~ 1'-0"

REINFORCING

TOEWALL

TABLE OF

Bar Size No. Spa

J3 #4 ~ 1'-0"

M2 #4 2 ~

E2 #4 ~ 1'-0"

        (2~wings)

    REINFORCING

TABLE OF WINGWALL

6" for Hw < 4'.

  

3'-0" for Hw < 4'.

standard sheet is referred to elswhere in the plans.

1'-0" typical. 2'-3" when the Box Culvert Rail Mounting Details (RAC) 

  

will be allowed for this work.

No changes will be made in quantities and no additional compensation 

Reduce curb heights, if necessary, to meet the above requirements.  

        finished grade.

     ·  For structures with bridge rail, construct curbs flush with 

        than 3" above finished grade.

     ·  For structures without bridge rail, construct curbs no more 

For vehicle safety, the following requirements must be met:

bridge rail other than T631 or T631LS.

Culvert Rail Mounting Details (RAC) standard sheet for structures with 

for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box 

T631 or T631LS bridge rail, refer to the Mounting Details 

to the Extended Curb Details (ECD) standard sheet. For structures with 

plans. For structures with pedestrian rail or curbs taller than 1'-0, refer 

0" Min to 5'-0" Max.  Estimated curb heights are shown elsewhere in the 

  

two pairs of Bars G per wing.

Place Bars G as shown, equally spaced at 8" maximum. Provide at least 

  

Lap Bars M1 1'-6" minimum with Bars M2.

  

Extend Bars E2 1'-6" minimum into the wingwall footing.

  

with coarse gravel.

Provide weepholes for Hw = 5'-0" and greater. Fill around weepholes 

weight of Bars D.  

multiply the tabulated values by Lw. Quantities shown do not include 

for Type PW-2 wings. To determine estimated quantities for two wings,

Quantities shown are for two Type PW-1 wings. Adjust concrete volume 

  

For 45° skew ~ 3"

For 30° skew ~ 2"

For 15° skew ~ 1"

  

" minimum.4
3At discharge end, chamfer may be 

  

Skew = 0°

pwstde01-20.dgn
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SAFETY END TREATMENT

TYPE II ~ CROSS DRAINAGE

FOR 12" DIA TO 60" DIA

PIPE CULVERTS

SETP-CD

February 2020

 GAF  CAT   JRP   GAF

(n
o

m
in

a
l)

3
Miter

P
ip

e
 
I
.D
.

4
"1

PIPE CULVERT MITER

SIDE ELEVATION OF TYPICAL

CAST-IN-PLACE CONCRETE

SIDE ELEVATION OF

1
4
"

1
2
"

12"

Top of riprap

7" x miter

Varies ~ See

Miter

V
a
r
ie

s

3

C
r
o
s
s
 
p
ip

e

3
"

1
"

43

4

4
"

1

C

4"

12"

8"

2

1

1 2

3

TYPICAL INSTALLATION

ISOMETRIC VIEW OF

(Showing installation with no skew.)

3

Miter

Pipe runner

1

Riprap

4

5

3

1

2

A

A

toewall

anchor

Bottom

pipe

Cross

of
 t
ra
ff
ic

Di
re

ct
io
n

pipe

anchor

Bottom

anchor bolt

L Cross pipe

pipe culvert

Trimmed edge of
point

Working

A
n
c
h
o
r
 
t
o
e

w
a
ll

of pipe

Trimmed edge

nominal I.D.)

intersection of

Working point (at

5

appropriate adjustments be made to the values presented on this standard.

mitered as shown in this detail. Alternate styles of mitered ends will require that 

NOTE: All pipe runners, calculations, and dimensions are based on the pipe culverts 

Details of reinforced concrete pipe (RCP) culvert are similar.)

(Showing corrugated metal pipe (CMP) culvert. 

Toewall Details

Bottom Anchor

are similar. Pipe runners not shown for clarity)

Details of corrugated metal pipe (CMP) culvert 

(Showing reinforced concrete pipe (RCP) culvert.

MAX PIPE RUNNER LENGTHS

Pipe Pipe Pipe Max Pipe

Size O.D. I.D. Runner Length

2" STD 2.375'' 2.067'' N/A

3" STD 3.500'' 3.068'' 10'-0''

4" STD 4.500'' 4.026'' 19'-8''

5" STD 5.563'' 5.047'' 34'-2''

STANDARD PIPE SIZES AND

Flowline

Flowline

for payment)

included with SET

Limits of riprap (to be

for payment)

included with SET

Limits of riprap (to be

are for Contractor's information only.

culverts, quantities will need to be adjusted. Riprap quantities 

culvert. For multiple pipe culverts or for corrugated metal pipe (CMP)

Quantities shown are for one end of one reinforced concrete pipe (RCP)

riprap in accordance with Item 432, "Riprap".

Riprap placed beyond the limits shown will be paid for as concrete

Miter = slope of mitered end of pipe culvert.

information, refer to the TxDOT Roadway Design Manual.

using a safety end treatment with flared wings. For further

If the above conditions cannot be met, the designer should consider

 

  not exceed 45°.

 For all culvert pipe sizes 42" and less, the skew must

 For 48" culvert pipes, the skew must not exceed 30°.

 For 54" culvert pipes, the skew must not exceed 15°.

 For 60" culvert pipes, the skew must not exceed 0°.

 

conditions must be met:

opening to be traversed by an errant vehicle, the following

across each culvert pipe opening. In order to limit the clear

This standard allows for the placement of only one pipe runner

in the Standard Pipe Sizes and Max Pipe Runner Lengths table.

out and bottom anchor pipe of the next smaller size pipe as shown 

pipe of the same size as the pipe runner. Provide cross pipe stub 

Provide pipe runner of the size shown in the tables. Provide cross 

ESTIMATED CONCRETE RIPRAP QUANTITIES (CY)

Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope

Culvert I.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

12'' 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8

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

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

27'' 0.7 0.7 0.8 0.9 0.8 0.9 0.9 1.1 1.1 1.1 1.2 1.4

30'' 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.2 1.2 1.2 1.3 1.6

33'' 0.8 0.8 0.9 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7

36'' 0.9 0.9 0.9 1.1 1.1 1.1 1.2 1.4 1.4 1.5 1.6 1.8

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

1.0

Culvert I.D.

Nominal

Spa ~ G

Pipe Culvert

Length

Cross Pipe

Pipe Runner Length

3:1 Side Slope 4:1 Side Slope 6:1 Side Slope

0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew

24'' 1'-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 12'-9"

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 11'-11" 14'-11"

30'' 1'-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"

33'' 1'-11'' 4'-2'' 6'-2'' 6'-5'' 7'-3'' 9'-1'' 8'-6'' 8'-10'' 10'-0'' 12'-5'' 13'-3" 13'-9" 15'-5" 19'-2"

36'' 2'-1'' 4'-5'' 6'-11'' 7'-3'' 8'-2'' 10'-2'' 9'-6'' 9'-11'' 11'-2'' 13'-10'' 14'-9" 15'-3" 17'-2" 21'-3"

42'' 2'-4'' 4'-11'' 8'-6'' 8'-10'' 9'-11'' 12'-4'' 11'-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

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

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

CONDITIONS WHERE PIPE RUNNERS

ARE NOT REQUIRED

Nominal Single Multiple

Culvert I.D. Pipe Culvert Pipe Culverts

12" thru 21" Skews thru 45° Skews thru 45°

24" Skews thru 45° Skews thru 30°

27" Skews thru 30° Skews thru 15°

30" Skews thru 15° Skews thru 15°

33" Skews thru 15° Always required

TYPICAL PIPE CULVERT MITERS

Side 0° 15° 30° 45°

Slope Skew Skew Skew Skew

3:1 3:1 3.106:1 3.464:1 4.243:1

4:1 4:1 4.141:1 4.619:1 5.657:1

6:1 6:1 6.212:1 6.928:1 8.485:1

CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS

36" Normal (no skew) Always required

42" thru 60" Always required Always required

setpcdse-20.dgn
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SHEET 2 OF 2

SAFETY END TREATMENT

FOR 12" DIA TO 60" DIA

PIPE CULVERTS

TYPE II ~ CROSS DRAINAGE

SETP-CD

February 2020

 GAF  CAT   JRP   GAF

10

9

6

4

7

8

OPTION B2 OPTION B1 OPTION B2OPTION B1

BOTTOM ANCHOR TOEWALL DETAILS10BOTTOM ANCHOR PIPE DETAILS

2'-0"

1
'-

2
"90°

1'-9"

1

SL

1
'-

2
"

C
r
o
s
s
 
p
ip

e
 
le

n
g
t
h

2
"

M
in

M
in

9
2
"

9"
12"

� Cross pipe

� Stub out

through hole

" Dia8
5� 

� Cross pipe

CROSS PIPE AND CONNECTIONS DETAILS

OPTION A2OPTION A1

1'-2"+

5
"

-

1'-2"+
-

3" Min

clear

6" 6"

12"

9

5
"

14"

9

runner

� Pipe

PIPE RUNNER DETAILS

Pipe runner

or stub out

4" Min

8

2" Min"
4

1
1
 

Spa ~ G

with top of riprap)

� Cross pipe (flush

SECTION A-A

Riprap

1'-6"

(Typ)

3
"

4

4
"

1
"

Stub out

Bottom anchor pipe

9

Cross pipe

Miter

Anchor toewall

3
"

1

3"

7

"2
14 

"2
14 

12"

� Pipe runner

SAFETY END TREATMENT INSTALLATION

SIDE ELEVATION OF

INSTALLATION

PLAN OF SKEWED

9"

9

"2
14 of pipe)

hole (at upper end

� ƅ" Dia through

� Pipe runner

through hole

" Dia16
15 

"2
14 

" Dia through hole16
15 

Pipe culvert I.D. Pipe culvert 

(nominal)

toewall

Anchor 

CULVERT AND RIPRAP

SHOWING TYPICAL PIPE

AND ANCHOR TOEWALL

SHOWING CROSS PIPE 

toewall

Anchor

of pipe culvert

widest portion

Tangent to

Pipe runner length (See table.)

nut and 2 washers

� ½" Dia bolt with

point

Working

hex nut and washer

pipe anchor bolt with

� ¾" Dia x 12" cross

" Dia hole2
1

toewall

Bottom anchor

pipe

Bottom anchor

lap

9" Min

toewall

Bottom anchor

pipe

Bottom anchor

runner

� Pipe
lap

9" Min

" Dia hole2
1

when Cross Pipe Connection Option A1 is used.

NOTE:  The separate pipe runner shown is required

" Dia hole2
1

Pipe runner length (See table.)

(T
yp
)12

"

6Side slope

� Pipe

� Roadway
riprap

Limits of

 skew

Culvert

9
0
°

SET skew

Pipe runner length (See table.)

nut and washer (Typ)

� ¾" x 12" bolt with hex

(CMP or RCP)

Pipe culvert

(CMP or RCP)

Pipe culvert

(Typ)

(Culvert and riprap not shown for clarity.)

pipe culvert (RCP) details are similar. Riprap not shown for clarity)

Pipe Option B2 on corrugated metal pipe (CMP) culvert. Reinforced concrete 

(Showing pipe runner with Cross Pipe Connection Option A1 and Anchor 

� SET

 cross pipe Dia2
1+ 3" + 

for payment)

included with SET

Limits of riprap (to be

anchor pipe.

substituted for the mitered and welded joint in the bottom

manufactured elbow (of the same material as the runner) may be

At fabricator's option, a heat bend to a smooth 5" radius or a

  

of the pipe runner with the bottom anchor pipe is adequate.

" hole to ensure that the lap 2
1After installation, inspect the 

  

to allow cleanout access.

pipe so as to permit disassembly of the bolted connection 

Ensure that riprap concrete does not flow into the cross 

  

from side slope of riprap and trimmed culvert pipe edge.

Note that actual slope of pipe runner may vary slightly

  

is required for vehicle safety.

based on these recommended values. Slope of 3:1 or flatter

quantities, calculations, and dimensions shown herein are

Recommended values of side slope are 3:1, 4:1, and 6:1. All

  

riprap in accordance with Item 432, "Riprap".

Riprap placed beyond the limits shown will be paid for as concrete

MATERIAL NOTES:

GENERAL NOTES:

  

the requirements of Item 432, "Riprap".

  Construct concrete riprap and all necessary inverts in accordance with

safety end treatment.  

  Payment for riprap and toewall is included in the price bid for each

openings approximately perpendicular to the pipe runners.

installations where out of control vehicles are likely to traverse the

  Safety end treatments (SET) shown herein are intended for use in those

Cross-Drainage Structures", Texas Transportation Institute, March 1981.

as recommended by Research Report 280-1, "Safety Treatment of Roadside

  Pipe runners are designed for a traversing load of 1,800 pounds at yield

accordance with the specifications.

  Repair galvanizing damaged during transport or construction in 

fabrication.  

  Galvanize all steel components, except concrete reinforcing, after

  Provide ASTM A307 bolts and nuts.

or API 5LX52.

requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B,

  Provide pipe runners, cross pipes, and anchor pipes conforming to the

unless noted otherwise.

List (MPL) may be used in lieu of steel reinforcing in riprap concrete

  Synthetic fibers listed on the "Fibers for Concrete" Material Producer

setpcdse-20.dgn
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SAFETY END TREATMENT

FOR 12" DIA TO 72" DIA

PIPE CULVERTS

SETP-PD

TYPE II ~ PARALLEL DRAINAGE

February 2020

 GAF  CAT   JRP   GAF

4

5

6

1

2

3

WITH BOLTED ANCHOR

SHOWING CROSS PIPE

SECTION A-A

3

2" Min

Q2 or Q1Q14" Min

Spa ~ G

"
4

1
1
 

with top of riprap)

� Cross pipe (flush

WITH ANCHOR BAR

SHOWING CROSS PIPE

1'-6" (Typ)

Riprap

3
"

1
"

4
"

(Cross pipes not shown for clarity.)

SECTION B-B

"
4

1
2
 

T
y
p

2"

Riprap

Riprap

Flow line

4
" 

M
in

DETAIL "A"

5

6
"

4"

21

1

1
3C

r
o
s
s
 
p
ip

e
1
2
"

8"

12"

3'-6"

6

2'-0" 6"

6" Min

Max ~

2'-0"

4

1

4
"

Trimmed edge of pipe culvert

3
"

1
"

Eq Spa at 2'-0" Max

5

2Cross pipes

cross pipe

� 3 ƀ" Dia
anchor bolt

� Cross pipe

with top of riprap)

� Cross pipe (flush

SIDE ELEVATION OF CAST-IN-PLACE CONCRETE

SECTION C-C

TYPICAL INSTALLATION

ISOMETRIC VIEW OF

CROSS PIPE DETAILS

4

3

6

1

2

Riprap

Toewall

1 3"

"
4

1
2
 T
y
p

pipe

� Cross

Typ

PIPE CULVERT MITER

SIDE ELEVATION OF TYPICAL

¼

1

4

4
"

6

(n
o

m
in

a
l)

P
ip

e
 
I
.D
.

3"

Typ

4"4"

Typ

3" Min

Cross pipe length

2"

Typ

30° Typ

2"

I
n
v
e
r
t

"4
112 

4
" 

M
in

12"

Top of riprap

3
"

Toewall

1
2
"

6

2

with top of riprap)

� Cross pipe (flush

pipe culverts

bolt between

Center anchor

Pipe culvert I.D. Pipe culvert 

(nominal)

A

A

B

B

C

C

clear

 Min

See Detail "A"

nominal I.D.)

intersection of

Working point (at

of pipe

Trimmed edge

values presented on this standard.

appropriate adjustments be made to the

styles of mitered ends will require that

mitered as shown in this detail.  Alternate

dimensions are based on the pipe culverts

NOTE:  All cross pipes, calculations, and

Q2 (See table.) Q1 (See table.)

outside barrel

Cross pipe over

PIPE WITH BOLTED ANCHOR

x 1'-4" (Typ)

#6 anchor bar

PIPE WITH ANCHOR BARS

of concrete riprap

cover to toewall edge

to maintain 2" clear

anchor bars as necessary

Bend first cross pipe

CMP

for RCP

End of invert

with CMP

Overlap

clarity.)

details are similar. Cross pipes not shown for

culvert. Reinforced concrete pipe (RCP) culvert 

(Showing invert with corrugated metal pipe (CMP)

in
v
e
r
t

R
ip
r
a
p

(Typ)

Cross pipe

o
f tra

ffic

D
ire

ctio
n

x 1'-4" (Typ)

#6 anchor bar

culvert are similar.)

Details at reinforced concrete pipe (RCP) 

(Showing corrugated metal pipe (CMP) culvert

point

Working

pipe

Top of cross

toewall

Anchor

(CMP or RCP)

Pipe culvert

CULVERT AND RIPRAP

SHOWING TYPICAL PIPE

of pipe culvert

widest portion

Tangent to

(CMP or RCP)

Pipe Culvert
(CMP or RCP)

Pipe culvert

anchor bar

#6 reinforcing

hole (Typ)

through

" Dia16
15

Details at corrugated metal pipe (CMP) culvert are similar.)

(Showing reinforced concrete pipe (RCP) culvert.

nut and washer 

" x 12" bolt hex with 4
3� 

barrel

over inside 

Cross pipe

Flowline

Flowline

Flowline

toewall

Anchor

toewall

Anchor

payment)

with SET for

(to be included

Limits of riprap

a
n
c
h
o
r

w
it

h
 
b
o
lt
e
d
 

Riprap quantities are for contractor's information only.

metal pipe (CMP) culverts, quantities will need to be adjusted.

pipe (RCP) culvert. For multiple pipe culverts or for corrugated

Quantities shown are for one end of one reinforced concrete

concrete riprap in accordance with Item 432, "Riprap".

Riprap placed beyond the limits shown will be paid for as

of 6:1 or flatter is required for vehicle safety.  

Match cross slope as shown elsewhere in the plans. Cross slope 

install all other cross pipes using the bolted connection details.

connection to allow cleanout access. At the Contractor's option, 

into the cross pipe so as to permit disassembly of the bolted 

a bolted connection. Ensure that riprap concrete does not flow 

Install the third cross pipe from the bottom of the culvert using 

for the first bottom pipe.

shown in the table. Provide a 3 1#2" standard pipe (4" O.D.) 

Provide cross pipes, except the first bottom pipe, of the size 

than 6" above the flow line.

vehicle safety. Place the top of the first cross pipe no more 

The proper installation of the first cross pipe is critical for 

  

Bid for each Safety End Treatment.

  Payment for riprap and toewall is included in the Price

with the requirements of Item 432, "Riprap".

  Construct concrete riprap and all necessary inverts in accordance 

cross pipes.

to traverse the openings approximately perpendicular to the

use in those installations where out of control vehicles are likely

  Safety end treatments (SET) shown herein are intended for 

Texas Transportation Institute, March 1981.

"Safety Treatment of Roadside Parallel-Drainage Structures",

pounds at yield as recommended by Research Report 280-2F,

  Cross pipes are designed for a traversing load of 10,000

construction in accordance with the specifications.

fabrication. Repair galvanizing damaged during transport or 

  Galvanize all steel components, except concrete reinforcing, after 

  Provide ASTM A307 bolts and nuts.

(Type E or S, Gr B), ASTM A500 (Gr B), or API 5LX52.

  Provide cross pipes that meet the requirements of ASTM A53

reinforcing in riprap concrete unless noted otherwise.

Material Producer List (MPL) may be used in lieu of steel

  Synthetic fibers listed on the "Fibers for Concrete"

MATERIAL NOTES:

GENERAL NOTES:
Limits of riprap (to be included with SET for payment)

CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES

Nominal Conc Pipe Single Multi- Conditions for Cross

Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe

I.D. (CY) Spa ~ G ~ Q1 ~ Q1 Cross Pipes Sizes

12'' 0.6 0'-9'' N/A 2'-1'' 1'-9''

3 or more pipe culverts
(3.500" O.D.)

3" Std

15'' 0.7 0'-11'' N/A 2'-5'' 2'-2''

18'' 0.8 1'-2'' N/A 2'-10'' 2'-8''

21'' 0.9 1'-4'' N/A 3'-2'' 3'-1''

24'' 0.9 1'-7'' N/A 3'-6'' 3'-7''

27'' 1.0 1'-8'' N/A 3'-10'' 3'-11'' 3 or more pipe culverts

30'' 1.1 1'-10'' N/A 4'-2'' 4'-4'' 2 or more pipe culverts

33'' 1.2 1'-11'' 4'-2'' 4'-5'' 4'-8'' All pipe culverts

36'' 1.3 2'-1'' 4'-5'' 4'-9'' 5'-1''
All pipe culverts

(4.500" O.D.)

4" Std

42'' 1.5 2'-4'' 4'-11'' 5'-5'' 5'-10''

48'' 1.7 2'-7'' 5'-5'' 6'-0'' 6'-7''

All pipe culverts
(5.563" O.D.)

5" Std

54'' 2.0 3'-0'' 5'-11'' 6'-9'' 7'-6''

60'' 2.2 3'-3'' 6'-5'' 7'-4'' 8'-3''

66'' 2.4 3'-3'' 6'-11'' 7'-10'' 8'-9''

72'' 2.7 3'-4'' 7'-5'' 8'-5'' 9'-4''

(4.000" O.D.)

" Std 2
1 3 

setppdse-20.dgn
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Bearing pad

MATERIAL:

GENERAL NOTES:

designation

District 

designation

County Control Section

4" minimum14-XXX-0-XXXX-XX-XXX
Placeholder

14-XXX-0-XXXX-XX-XXX

14-XXX-0-XXXX-XX-XXX 14-XXX-0-XXXX-XX-XXX

14-XXX-0-XXXX-XX-XXX

PSN-19 (AUS)

national inventory purposes

Placeholder required for

number
Structure

  14 = Austin District
District designation

Paint Structure Number

Paint Structure Number

20' or greater

Paint Structure Number

of outside beam)

(on outside face 

Paint Structure Number

246 = Williamson

227 = Travis

157 = Mason

150 = Llano

144 = Lee

106 = Hays

087 = Gillespie

028 = Caldwell

027 = Burnet

016 = Blanco

011 = Bastrop

Structure number

Section

Control

County designation

Face of abut bkwl Face of abut bkwl

Face of abut bkwl

� of structure

Face of abut bkwl

of outside beam)

(on outside face 

Paint Structure Number

or rippling

instantly on all surfaces without smearing, smudging, 

paint that is water proof, weather resistant, and dries 

Provide black, lead free, CFC free, and CFHC free 

other pertinent items.

or paid for directly but will be considered subsidiary to 

Painting structure number work will not be measured 

painted per structure.

Each Structure shall have 4 (four) Structure numbers

structure number in accordance with the plans.

Permanently mark each structure with the painted 

of girder/beam

elevation view 

Center line

PAINTED STRUCTURE NUMBER LEGEND

AT BRIDGE LOCATIONS AT CULVERT LOCATIONS

ELEVATION VIEW DETAIL ELEVATION VIEW DETAIL

NUMBERS

STRUCTURE

PAINTING

C        TxDOT FEBRUARY 2020

COUNTY

LEE

JOB
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LEGEND:

EXISTING SIGN TO BE REMOVED

TY 2 (OM-2) OBJECT MARKER

EXISTING SIGN POST

PROPOSED SIGN POST

DIRECTION OF TRAFFIC 

NO PASSING ZONE STRIPING 

STRIPING LEGEND:

WB PASSING ZONE STRIPING 

EB PASSING ZONE STRIPING 

M
A

T
C

H
 

L
I

N
E
 

S
T

A
 
2
6

+
0
0
.
0
0

  

REF PROF PAV MRK TY I(W) 4" (SLD)

PROP EOP

R2-1

  

R12-IT

R1-1

WEIHT

LIMIT

GROSS

58420

LBS

  

WESTM3-4

M1-6F

  

  

  

  

  

  

696

ROAD

FARM

FM 112

FM 
69

6

 

  

  

  

  

M2-2

  

M6-1R

M1-6F

M3-2

M1-6F

ROADROAD

FARM

112

FARM

696

EASTM3-4 WEST

M6-1L

  

M2-1

M1-6L

JCT

696

FM

  

M6-3

M1-6F

M3-2

ROAD

FARM

696

EAST

M6-1R

M1-6F

M3-3

ROAD

FARM

696

SOUTH

  

EAST

STA 22+11

LOOP

123

65

SPEED
LIMIT

W13-1P

W1-2L

  

 

SIGNING & PAVEMENT

MARKING LAYOUT

SHEET  1  OF 4

DELINEATORS

CHEVRON

45
MPH

  

JUNCTION

FMFM

112 696
FMFM

  

M1-6F

M6-1R

M3-4

  

41
9'

22
4'

ESTW
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ROAD

696  

D20-1TR

CO RD

317

1114'

1114' FROM STA 5+86

Not Available

0' 100'50'25'
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of Transportation
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JOB

03

FM 696

LEE COUNTY

FM 696

LEEAUSTIN 0334 021

TBPE Registration No. F-10573

www.kci.com

Phone:  832.975.1565

Houston, TX 77094

15021 Katy Freeway, Suite 200

STP ( )

EDGE
 OF
 P

AVE
MENT

EDGE OF PAVEMENT

EDGE
 OF
 P

AVE
MENT

EDGE
 OF
 P

AVE
MENT

E
D

G
E
 

O
F
 

P
A

V
E

M
E

N
T

E
D

G
E
 

O
F
 

P
A

V
E

M
E

N
T

EDGE
 OF
 P

AVE
MENT

A
P
P

A
R

E
N
T
 

R
IG

H
T
-O

F
-W

A
Y

AP
PAR

ENT 
RIG

HT-
OF
-W

AY

A
P
P

A
R
E

N
T
 
R
IG

H
T
-O

F
-W

A
Y

APPARENT RIGHT-OF-WAY

APPARENT RIGHT-OF-WAY

10
0+0

0

10
5+0

0

20+00

25+00

STA 103+75

STA 109+46

STA 104+26

STA 24+17

STA 23+05

STA 107+00

STA 101+01

STA 97+76

STA 93+57

STA 21+29.00

STOP

  

W3-1

R#

PROPOSED SMALL SIGN#

REF PROF PAV MRK TY I(W) 4" (SLD)

REF PROF PAV MRK TY I(W) 4" (SLD)

PROP EOP

NOTE TO CONTRACTOR:

SEE APPLICABLE TXDOT SIGNING AND PAVEMENT MARKING

STANDARD SHEETS FOR ADDITIONAL DETAILS. 

ALL PROPOSED SMALL SIGNS TO BE INSTALLED TO OUTSIDE

PROPOSED EDGE OF PAVEMENT AS PER TXDOT STANDARD SHEET

SMO(GEN)-08

R5

4

R8

11

R8

7

6

R3

R2

END NO PASSING ZONE

STA 109+50

BEGIN 2' MEDIAN NO PASSING ZONE

STA 24+50

R4

R6

R7

R9

1

5

12

8

10

R10

2-(Y) 4" (SLD)

PROF PAV MRK TY I

9

R1

2

3

BEGIN NO PASSING ZONE

STA 104+00

BEGIN NO PASSING ZONE

STA 104+00

N
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EXIST ROW 

EXIST ROW 

REF PROF PAV MRK TY I(W) 4" (SLD)

PROP EOP

FM 696 [
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.
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.
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.
0
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4
9

+
0
0
.
0
0

PROP EOP

REF PROF PAV MRK TY I(W) 4" (SLD)

REF PROF PAV MRK TY I(W) 4" (SLD)PROP EOP

PROP EOP

FM 696 [

REF PROF PAV MRK TY I(W) 4" (SLD)

  

  

13

R1-1

  STOP

15

D1-1

18

D1-1

20

W2-1aT

HIGHWAY

INTERSECTION

AHEAD
  

21

W13-1P

W1-2R

22

R-12-6aT

NOTE TO CONTRACTOR:

SEE APPLICABLE TXDOT SIGNING AND PAVEMENT MARKING

STANDARD SHEETS FOR ADDITIONAL DETAILS. 

ALL PROPOSED SMALL SIGNS TO BE INSTALLED TO OUTSIDE

PROPOSED EDGE OF PAVEMENT AS PER TXDOT STANDARD SHEET

SMO(GEN)-08

  
R12

R13
  

R14

R15
  

R16  

  
R17

  
R18

  
R19 R20

  

  

CR 317

FM 112

C
R
 
3
1
7

FM 696

  

FM 696

7 MILES AHEAD
AXLE OR TANDEM WEIGHTS OVER 28000 LBS

PROHIBITED

LOAD ZONED BRIDGE

  PROF PAV MRK TY I 2-(Y) 4" (SLD)

PROF PAV MRK TY I 2-(Y) 4" (SLD)

END NO PASSING ZONE

STA 26+52

BEGIN NO PASSING ZONE

STA 27+30.48

M1-6F

M3-4

M6-3

14

M6-1L

M1-6F

M3-4 WEST

ROAD

FARM

112

WEST

ROAD

FARM

696

  

JUNCTION

FM

M2-2

19

FM

112 696
  FMFM

R11

  
Elgin

 

SIGNING & PAVEMENT

MARKING LAYOUT

SHEET  2  OF 4

LEGEND:

EXISTING SIGN TO BE REMOVED

TY 2 (OM-2) OBJECT MARKER

EXISTING SIGN POST

PROPOSED SIGN POST

DIRECTION OF TRAFFIC 

R#

PROPOSED SMALL SIGN#

NO PASSING ZONE STRIPING 

STRIPING LEGEND:

WB PASSING ZONE STRIPING 

EB PASSING ZONE STRIPING 

DELINEATORS

CHEVRON

W1-6L W1-6R

    
16 17

45
MPH

D3G-1

D3G-1

CO RD

317

EDGE OF PAVEMENT

B
O

X
 

C
U

L
V
E

R
T

B
O

X
 

C
U

L
V
E

R
T

EDGE OF PAVEMENT

EDGE OF PAVEMENT

EDGE OF PAVEMENT

FM 696

EDGE OF PAVEMENT

APPARENT RIGHT-OF-WAY

APPARENT RIGHT-OF-WAY

40+00 45+00

0' 100'50'25'

Texas Department

of Transportation

R

C 2020

FED.RD.
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CONT. SECT.
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SHEET NO.
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PROJECT NO. HWY NO.
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NO. DATE REVISION APPROV.

 

 

 

  

  

D
A

T
E
:

F
I

L
E
:
F

M
6
9
6
_

S
P

M
2
.
d
g
n

2
/
1
/
2
0
2
1

1
0
:
3
4
:
5
5
 

A
M

U
S

E
R
:

P
L

O
T

D
R
I

V
E

R
:

$
P

L
T

D
R

V
S
$

P
E

N
T

A
B

L
E
:

$
P

E
N

T
B

L
S
$

JOB

03

FM 696

LEE COUNTY

FM 696

LEEAUSTIN 0334 021

TBPE Registration No. F-10573

www.kci.com

Phone:  832.975.1565

Houston, TX 77094

15021 Katy Freeway, Suite 200

STP ( )

C
O
U

N
T
Y
 
R
O
A

D
 
317

APPARENT RIGHT-OF-WAY

A
P
P

A
R

E
N
T
 

R
IG

H
T
-O

F
-W

A
Y

APPARENT RIGHT-OF-WAY

APPARENT RIGHT-OF-WAY

30+00

35+00

STA 37+61

STA 26+54

STA 30+05

STA 35+19

STA 42+72

STA 44+75

STA 48+59

STA 26+58

STA 33+22.00 STA 33+85.00

D20-1TR 

N

N
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15021 Katy Freeway, Suite 200
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FM 696

APPARENT RIGHT-OF-WAY
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APPARENT RIGHT-OF-WAY

APPARENT RIGHT-OF-WAY

65+00
70+00

S
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A
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+
0
0
.
0
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S
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A
 
6
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+
0
0
.
0
0

S
T

A
 
6
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+
0
0
.
0
0

S
T

A
 
7
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+
0
0
.
0
0

EXIST ROW

EXIST ROW

EXIST ROW

EXIST ROW

N

N

PROP EOP

REF PROF PAV MRK TY I(W) 4" SLD

REF PROF PAV MRK TY I(W) 4" SLDPROP EOP

FM 696 [

PROP EOP

REF PROF PAV MRK TY I(W) 4" SLD

PROP EOP

REF PROF PAV MRK TY I(W) 4" SLD

FM 696 [

23

R2-1

SPEED
LIMIT

60

24

R2-1

SPEED
LIMIT

50

25

S3-1

27

R2-1

SPEED

LIMIT

40
R5-4aT

30

M2-1

M1-6L

JCT

123

LOOP

31

R5-2A

TRUCKS

NO

NOTE TO CONTRACTOR:

SEE APPLICABLE TXDOT SIGNING AND PAVEMENT MARKING

STANDARD SHEETS FOR ADDITIONAL DETAILS. 

ALL PROPOSED SMALL SIGNS TO BE INSTALLED TO OUTSIDE

PROPOSED EDGE OF PAVEMENT AS PER TXDOT STANDARD SHEET

SMO(GEN)-08

END NO PASSING ZONE

STA 70+15

BEGIN NO PASSING ZONE

STA 70+90

33

R21

R22 R23

R24

R25
R26

R27

R28

R30

R29

32

SeventhSt

YeguaSt

STOP

FM 696

Y
E

G
U

A
 

S
T

FM 696

Taylor 31

Elgin 26

PROF PAV MRK TY I 2-(Y) 4" (SLD)

STANDARD NO PASSING ZONE

2' STRIPED MEDIAN TO

BEGIN TRANSITION FROM

STA 69+20

PROF PAV MRK TY I 2-(Y) 4" (SLD)

2-(Y) 4" (SLD)

PROF PAV MRK TY I

28

29

 

SIGNING & PAVEMENT

MARKING LAYOUT

SHEET  3  OF 4

LEGEND:

EXISTING SIGN TO BE REMOVED

TY 2 (OM-2) OBJECT MARKER

EXISTING SIGN POST

PROPOSED SIGN POST

DIRECTION OF TRAFFIC 

R#

PROPOSED SMALL SIGN#

NO PASSING ZONE STRIPING 

STRIPING LEGEND:

WB PASSING ZONE STRIPING 

EB PASSING ZONE STRIPING 

DELINEATORS

CHEVRON

STA 53+00

STA 53+05
STA 58+93

STA 64+00

STA 64+00

STA 68+48 STA 70+27

STA 72+19

R1-1

STA 66+50

STA 70+81

D3G-1

D3G-1
NO

ENGINE

BRAKE
BY CITY

ORDINANCE

D2-2

CITY LIMIT

POP 

I-2aT 6in

LEXINGTON

1177
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S
T

A
 
7
3

+
0
0
.
0
0

N

R1-1

R1-1

STOP

R1-1

STOP

 

STA 75+42

R1-1

STOP

R1-1

STOP
WEIHT

LIMIT

GROSS

58420

LBS

  

R12-1T

STA 83+22

40

M6-1R

STA 85+15

 

R1-1

R1-1

CaldwellSt

FM 696 West

GiddingsSt

FM 696 West

SeventhSt

MainSt

CaldwellSt

SeventhSt

MainSt

FM 696 West

SeventhSt

GiddingsSt

Rockdale

Giddings

R2-1

SPEED

LIMIT

35

M1-6F

M1-6F

M3-4

112

ROAD

FARM

696

ROAD

FARM

WEST

M1-6F

M1-6F

112

ROAD

FARM

696

ROAD

FARM

M6-1R

M3-2

M1-6F

M6-4

L OP

3M1-6L

M6-1R

M1-6F

40

 

SIGNING & PAVEMENT

MARKING LAYOUT

SHEET  4  OF 4

LEGEND:

EXISTING SIGN TO BE REMOVED

TY 2 (OM-2) OBJECT MARKER

EXISTING SIGN POST

PROPOSED SIGN POST

DIRECTION OF TRAFFIC 

NO PASSING ZONE STRIPING 

STRIPING LEGEND:

WB PASSING ZONE STRIPING 

EB PASSING ZONE STRIPING 

DELINEATORS
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LEE COUNTY
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LEEAUSTIN 0334 021

TBPE Registration No. F-10573

www.kci.com

Phone:  832.975.1565

Houston, TX 77094

15021 Katy Freeway, Suite 200

STP ( )

STOP

D1-2

STOP

STOP

 

 

 

 

EXIST ROW 

EXIST ROW 

FM 696 [

PROP EOP

PROP EOP

REF PROF PAV MRK TY I(W) 4" (SLD)

  36

 

44

43

W11-8

42

41

R5-2

NOTE TO CONTRACTOR:

SEE APPLICABLE TXDOT SIGNING AND PAVEMENT MARKING

STANDARD SHEETS FOR ADDITIONAL DETAILS. 

ALL PROPOSED SMALL SIGNS TO BE INSTALLED TO OUTSIDE

PROPOSED EDGE OF PAVEMENT AS PER TXDOT STANDARD SHEET

SMO(GEN)-08

END NO PASSING ZONE

STA 85+00

BEGIN NO PASSING ZONE

STA 82+21.79

BEGIN NO PASSING ZONE

STA 77+82.90

BEGIN NO PASSING ZONE

STA 74+46.29

 

 

 

 

 

 

 

 

 
 

 

 
 

R32

R38

R39

R40

R33

R41

R34

R42
 

R43

R44

R35

 

39

R36
R37

 

R45

R31

  34

TY I(W) 4" (SLD)

REF PROF PAV MRK 

FM 696
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S
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N
 

S
T

2-(Y) 4" (SLD)

PROF PAV MRK TY I

2-(Y) 4" (SLD)
PROF PAV MRK TY I

2-(Y) 4" (SLD)

PROF PAV MRK TY I
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ROAD
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696

EAST

 

O

12
ROAD

FARM

696  

45
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49

 

 R46

R#

PROPOSED SMALL SIGN#

EASTEAST

 
38

END NO PASSING ZONE

STA 73+88.4

46

END NO PASSING ZONE

STA 77.17.17

 

STA 77+31

STA 77+73
STA 74+72

STA 74+37

STA 73+98

END NO PASSING ZONE

STA 81+37.7

STA 81+28

STA 82+22

STA 81+44

STA 85+00

STA 73+97

STA 78+68

STA 78+05

STA 85+74
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D
I

S
C

L
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I

M
E

R
:

CONT

Standard
Division

Operations
Traffic

ANCHOR TYPE MOUNTING DESIGNATION

SIGN 

POST TYPE

SUMMARY OF SMALL SIGNS

                           SMALL SIGNS

SUMMARY OF

May 1987

                      

                           

SOSS

F
I

L
E
:

D
A

T
E
:

S80 = Sch 80

10BWG = 10 BWG

TWT = Thin-Wall

FRP = Fiberglass

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)

         Square Feet

                    0.080"         Less than 7.5           

         Greater than 15                                    0.125"

                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn

18
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M
 
(

T
Y

P
E
 

A
)

E
X

A
L
 

A
L

U
M
I

N
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M
 
(

T
Y

P
E
 

G
)

TY = TYPE 

TY S

TY N

4-16

8-16

SHEET 1 OF 7

AUS

(INCHES)

DIMENSIONS

1 3

1 2

W3-1

X 1 P

1 4 24x30 X 1 PR2-1

1 5

48X48

P1X

LEE

FM 696

WS

TWT WS

TWT WS

96x60 X S80 1 SA U

JUNCTION

FMFM

112 696
FMFM

24x24 X WS1 P

M2-2

65

SPEED

TIMIL

021030334

10 BWG

EXAL1

M3-4

M1-6F

M6-1R

ESTW
24X12

24X24

ESTW

1

P1X

21X15

10 BWG SA

CO RD

317D20-1TR TWT

FARM

ROAD

696

FARM

ROAD

696
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                           SMALL SIGNS
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SOSS

F
I

L
E
:

D
A

T
E
:

S80 = Sch 80

10BWG = 10 BWG

TWT = Thin-Wall

FRP = Fiberglass

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)

         Square Feet

                    0.080"         Less than 7.5           

         Greater than 15                                    0.125"

                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn
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A
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M
I

N
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T
Y

P
E
 

G
)

TY = TYPE 

TY S

TY N

4-16

8-16

SHEET 2 OF 7

(INCHES)

DIMENSIONS

24X36 X 1 P

48X48 X 1 P1 7

R12-1T

1 8

R1-1

1 10

1 12

TWT WS

TWT WS

M1-6L

M2-1

24X24

21X15 X TWT 1 WS P

M3-4

M1-6F

M3-3

M1-6F

M6-1R

24X12

24X24

21X15

24X12

24X24

21X15

X 10 BWG 1 SA U

ROADROAD

FARM

112

FARM

696

EASTWEST EAST

LOOP

123
M6-1L

M3-2

M1-6L

M6-1R

M3-2

M1-6F

M6-1R

24X12

24X24

21X15

24X12

24X24

21X15

24X12

24X24

21X15

X 10 BWG 1 SA U

JCT

696

FM

ROAD

FARM

696

EAST

ROAD

FARM

696

SOUTH

  WEIGHT

 LIMIT

  GROSS

 58420

 LBS

W13-1P

30x30

18x18

X 1 WS PTWT91 W1-2L

0334

AUS

03 021

LEE

FM 696

45
MPH

WC

STOP

106
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:

D
A

T
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:

S80 = Sch 80

10BWG = 10 BWG

TWT = Thin-Wall

FRP = Fiberglass

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)

         Square Feet

                    0.080"         Less than 7.5           

         Greater than 15                                    0.125"

                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn
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SHEET 3 OF 7

(INCHES)

DIMENSIONS

2 14

M6-3

152 D1-1

X 10 BWG 1 SA T42x12

182

192

202

JUNCTION

FMFM

112 696
FMFM

96x60 S80X 1 SAM2-2

FARM

ROAD

696

West

FARM

ROAD

696

West

Elgin

HIGHWAY

INSTERSECTION

AHEAD

2 16 W1-6L X TWT 1 WS P24x12

2 17 W1-6R 24x12 X TWT 1 WS P

0334

AUS

03 021

LEE

FM 696

U EXAL

CO RD

317
D20-1TR WS1 PTWT

D3G-1

D3G-1

36x12

42x12

10 BWG
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10BWG = 10 BWG

TWT = Thin-Wall

FRP = Fiberglass

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)

         Square Feet

                    0.080"         Less than 7.5           
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                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn
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SHEET 4 OF 7

(INCHES)

DIMENSIONS

2 22

3 23

W1-2R(R)

W13-1P

3 24

R12-6bT

3 26

X 1 P

3 27

P1X

3 28

X 1 P

X 1 P

24x30

R2-1 24X30

36X36

24X30

24X30

R2-1

S3-1

R2-1

R2-1

30x30

18x18

X 1 WS PTWT

102 x 30

TWT WS

TWT WS

TWT WS

TWT WS

S80

212

253

I-2AT 48X24

X TWT 1 WS P

PWS1TWTX

CITY LIMIT

POP 

LEXINGTON

1177

7 MILES AHEAD
AXLE OR TANDEM WEIGHTS OVER 28000 LBS

PROHIBITED

LOAD ZONED BRIDGE

60

SPEED

TIMIL

50

SPEED

TIMIL

50

SPEED

TIMIL

40

SPEED

TIMIL

0334

AUS

03 021

LEE

FM 696

45
MPH
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the following website.
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NOTE:
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NO.

SHEET
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SIGN
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SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn

18

F
L

A
T
 

A
L

U
M
I

N
U

M
 
(

T
Y

P
E
 

A
)

E
X

A
L
 

A
L

U
M
I

N
U

M
 
(

T
Y

P
E
 

G
)

TY = TYPE 

TY S

TY N

4-16

8-16

SHEET 5 OF 7

3

3 30

X 10 BWG 1 SA T

3 31

X 1 P

D2-2

21X15

(INCHES)

DIMENSIONS

M2-1

M1-6L

24X24

X 1 P

PSA1X

R1-1

24X24

30X30

35 M3-4

M1-6F

24X12

24X24

X 10 BWG PSA1

M1-6F 24X24

TRUCKS

NO

D2-2

323

R1-1

30X30

X 10 BWG 1 SA P

4

4 36

R1-1 30X30

X 1 SA P

66X30

TWT WS

TWT WS

R5-4at
NO

ENGINE

BRAKE
BY CITY

ORDINANCE

36X18 X TWT 1 PWS

29

333

4 34

JCT

123

LOOP

STOP

YeguaSt

SeventhSt

Taylor 31

Elgin 26

STOP

CaldwellSt

FM 696 West

FARM

ROAD

West

696

FARM

ROAD

112

STOP

GiddingsSt

FM 696 West

0334

AUS

03 021

LEE

FM 696

D3G-1

D3G-1

D3G-1

D3G-1

D3G-1

D3G-1

48X12

54X12

60X12

66x12 S80

66x12

60x12

S80
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         Greater than 15                                    0.125"

                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn
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SHEET 6 OF 7

4 38

4 39

X 10 BWG 1 SA

4 37

30X30

(INCHES)

DIMENSIONS

24X24R5-2

R1-1

1X4 41

P1X

X 10 BWG 1 SA P

24X36

24X24

R12-1T

M1-6F

M1-6F 24X24

M6-1R 21X15

P

4 40

TWT WS

TWT WS

R2-1 24X30 X TWT 1 WS P

X SA1 P

48X48R1-1

4 42

P

X 1 P30X30W11X8 TWT WS4 43

40

SPEED

TIMIL

MainSt

FM 696 West

WEIGHT

LIMIT

GROSS

58420

LBS

FARM

ROAD

696

FARM

ROAD

112

STOP

SeventhSt

CaldwellSt

STOP

0334

AUS

03 021

LEE

FM 696

D3G-1

D3G-1

D3G-1

D3G-1

66x12

42x12

S80

60x12

54x12

110
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ANCHOR TYPE MOUNTING DESIGNATION

SIGN 

POST TYPE

SUMMARY OF SMALL SIGNS

                           SMALL SIGNS

SUMMARY OF

May 1987

                      

                           

SOSS

F
I

L
E
:

D
A

T
E
:

S80 = Sch 80

10BWG = 10 BWG

TWT = Thin-Wall

FRP = Fiberglass

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)

         Square Feet

                    0.080"         Less than 7.5           

         Greater than 15                                    0.125"

                         0.100"         7.5 to 15              

         Minimum Thickness

ALUMINUM SIGN BLANKS THICKNESS

PREFABRICATED

U = "U"

T = "T"

P = "Plain"

the following website.

for Texas (SHSD) can be found at 

The Standard Highway Sign Designs 

http://www.txdot.gov/

NOTE:

SIGNS

CLEARANCE 

MOUNT 

BRIDGE 

POSTS

NO.

SHEET

PLAN

NO.

SIGN

NOMENCLATURE

SIGN

1 or 2

 Note 2)

(See 

WP=Wedge Plastic

WS=Wedge Steel

SB=Slipbase-Bolt

SA=Slipbase-Conc

UB=Universal Bolt

UA=Universal Conc

   Signs General Notes & Details SMD(GEN). 

   Sign Mounting Details Small Roadside 

3. For Sign Support Descriptive Codes, see

   

   Assembly (BMCS)Standard Sheet. 

   signs, see Bridge Mounted Clearance Sign 

2. For installation of bridge mount clearance 

   will verify all sign support locations.

   Contractor shall stake and the Engineer 

   otherwise shown on the plans, the

   avoid conflict with utilities. Unless 

   secure a more desirable location or to 

   design guidelines, where necessary to

   may shift the sign supports, within 

   on the plans, except that the Engineer 

1. Sign supports shall be located as shown 

      Panels

EXAL= Extruded Alum Sign 

      Channel

WC  = 1.12 #/ft Wing 

BM  = Extruded Wind Beam

1EXT or 2EXT = # of Ext

sums16.dgn
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SHEET 7 OF 7

(INCHES)

DIMENSIONS

4 45

X 10 BWG 1 SA P

30X30R1-1

Rockdale

Giddings

66x30

4 44

EAST

M3-2

M1-6F

M6-1R

24X12

24X24

21X15

X 10 BWG 1 SA P

R1-1 30X30

X 10 BWG 1 SA P

48X48 X 1 PR1-1 TWT WS484

EASTEAST

LOOP

123
M6-1R

M1-6L

M6-1R

21X15

24X24

24X24

24X12

M1-6F

STOP

SeventhSt

GiddingsSt

ROAD

FARM

696

SeventhSt

MainSt

STOP

ROAD

FARM

696

STOP

10 BWG 1 SA UX

494

0334

AUS

03 021

LEE

FM 696

M3-2

M3-2

D3G-1

D3G-1

D3G-1

D3G-1

60x12

54x12

42x12

54x12

111
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SMALL SIGN

DETAILS

5
.4

7
.2

6 12

5
8

6 26.5 9.5

5
.4 5

1
8

60

D1-1 8in LT; 

1.5" Radius, 0.5" Border, White on, Green; 

Standard Arrow Custom 12.0" X 7.1" 180'; 

"Elgin", ClearviewHwy-3-W; 

3
0

D1-2 8in LT-RT; 

2
.5

8

6 49

2
.9

7
.2

11 12 6

4
.5

4
.9

1
5

1.9" Radius, 0.8" Border, White on, Green; 

"Giddings", ClearviewHwy-3-W; Standard Arrow Custom 12.0" X 7.1" 0'; 

4
.9

7
.2

6 12

4
.5

8

6 51 9

2
.9

2
.5

1
5

84

1.9" Radius, 0.8" Border, White on, Green; 

Standard Arrow Custom 12.0" X 7.1" 180'; "Rockdale", ClearviewHwy-3-W; 

7
8

18 52

9
2
4

10 24 12 32

26

18

1
2

6
0

96

M2-2_96x60; 

3.0" Radius, 0.8" Border, White on, Green; 

"JUNCTION", ClearviewHwy-3-W specified length; State Highway 112 M1-6F3; 

State Highway 696 M1-6F3; 

18
.0

23
.9

31
.5

39
.2

45
.8

52
.4
55
.6

64
.1

10
.0

46
.0

4
.8

4

7.6 32.8

3
3

13.6 8.5
2.3

10

2
.2

3

15.1 7.8
2.2

7.8

7.6

13.6

15.1

4

2
4

48

I-2_48x24; 

1.5" Radius, 0.5" Border, White on, Green; 

"LEXINGTON", ClearviewHwy-4-W; 

"CITY LIMIT", ClearviewHwy-3-W; 

"POP 1177", ClearviewHwy-3-W; 

3
0

D2-2 8in; 

2
.5

8

6 34.9 9.7 9.4 6

4
.5

1
5

1.9" Radius, 0.8" Border, White on, Green; 

"Taylor", ClearviewHwy-3-W; "31", ClearviewHwy-3-W; 

4
.5

8

6 26.5 15.6 11.9 6

2
.5

1
5

66

1.9" Radius, 0.8" Border, White on, Green; 

"Elgin", ClearviewHwy-3-W; "26", ClearviewHwy-3-W; 

2
4

3.6
6.9

3.4
6.5

2
6

6 12

2
6
.1

5 14

3.6

6

5

1
.9

2
4

24

D20-1TR_24x24; 

1.5" Radius, 0.8" Border, White on, Green; 

"CO RD", ClearviewHwy-3-W; 

"317", ClearviewHwy-3-W; 

Standard Arrow Custom 14.0" X 6.1" 0'; 

3
6

7.1 25.9

5
4

4.5 4.9 5.6

3 3

1
2

48

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"Yegua", ClearviewHwy-3-W; 

"St", ClearviewHwy-3-W; 

3
6

7.9 9.6 4.5 12.1 7.9

3

1
2

42

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"CR 317", ClearviewHwy-3-W; 

3
6

5.9 9.5 5.1 14.4 4.9 20.3 5.9

3

1
2

66

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"FM 969 West", ClearviewHwy-3-W; 

3
6

6.3 33.5

5
4

4.5 4.9 4.8

3 3

1
2

54

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"Seventh", ClearviewHwy-3-W; 

"St", ClearviewHwy-3-W; 

3
6

7.7 36.7

5
4

4.5 4.9 6.2

3 3

1
2

60

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"Giddings", ClearviewHwy-3-W; "St", ClearviewHwy-3-W; 

3
6

5.4 9.5 4.7 11 5.4

3

1
2

36

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"FM 112", ClearviewHwy-3-W; 

3
6

7.7 18.7

5
4

4.5 4.9 6.2

3 3

1
2

42

D3-1G(1) 6in; 

1.5" Radius, 0.5" Border, White on, Green; 

"Main", ClearviewHwy-3-W; 

"St", ClearviewHwy-3-W; 

StMain

FM 112

Giddings St

Seventh StFM 969 W est CR 317

Yegua St CO RD

317

Elgin 26

Taylor 31

LEXINGTON

CITY LIMIT

POP 1177

JUNCTION

FM

112
FM

696

Rockdale

Giddings

Elgin

3
6

7.7 36.7

5
4

4.5 4.9 6.2

3 3

1
2

60

CaldwellSt

"Caldwell", ClearviewHwy-3-W; "St", ClearviewHwy-3-W; 

1.5" Radius, 0.5" Border, White on, Green; 

D3-1G(1) 6in; 

0' 100'50'25'

FORT BENDTexas Department

of Transportation

R

C 2020

FED.RD.

DIV.NO.
STATE

CONT. SECT.

TEXASX

SHEET NO.
STATE

DIST NO

PROJECT NO. HWY NO.

COUNTY

NO. DATE REVISION APPROV.
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INSTL DEL ASSM 

INSTL OM ASSM 

DIRECTION

TYPE OF MOUNT

NUMBER OF REFLECTORS

COLOR OF REFLECTORS

REFLECTOR UNIT SIZE

DIRECTION

TYPE OF OBJECT MARKER

TYPE OF POST

D = Double

S = Single

1 or 2

1, 2, 3, or 4

BI = Bi-Directional

If Required

R = Red

Y = Yellow

W = White

TYPE OF POST OR DELINEATOR

BR = Bi-Directional with red on back

BI = Bi-Directional

If Required

NUMBER OF REFLECTORS OR DIRECTION

C = Center (Type 3 Object Marker only)

R = Right Side (Type 3 Object Marker only)

L = Left Side (Type 3 Object Marker only)

Z = 3-Size 1 or 1-Size 4 reflector unit(s)(Type 2 only)

Y = 1-Size 3 reflector unit (Type 2 only)

X = 3-Size 2 reflector units (Type 2 only)

TYPE OF MOUNT

D & OM(1)-20

10-09

4-10

20A

August 2004

TXDOT TXDOT TXDOT TXDOT

DOUBLESINGLE

4"

4
"

4
"

3"

ˆ
"

M
a
x

4
"

GND, SRF

WC

GND, SRF

WC

GND

4
"

ˆ
"

M
a
x

4
"

OBJECT MARKERS

GND, SRF

WC

GND

WC

1
8
"

TWT

WAS, WAP

CHEVRONS

1
"

M
a
x

1
"

M
a
x

4
"

4
"

4
"

4" 6"

1
2
"

OM-2XOM-1 OM-2Y OM-2Z OM-3L OM-4

D & OM DESCRIPTIVE CODESDELINEATORS

OM-3R OM-3C

1
8
"

1
8
"

1
8
"

3"

1
2
"

W1-8

W1-6

GND

Yellow-Type B or C Sheeting

TWT

WAS, WAP

 
4
"
 

+
 
ˆ

"

1
2
"
 

+
 
„

"

3" + ˆ" 

SIZE 1 SIZE 2 SIZE 3 SIZE 4

4"+ ˆ" 

1
2
"
 

+
 
„

"

3"+ ˆ" 

NOTE

3"

4
"

45°

12"

3
6
"

12"

3
6
"

12"

3
6
"

6"

DESCRIPTION

MATERIAL 

OBJECT MARKER

DELINEATOR &

dom1-20.dgn 

3-15

     

SRF = Surface Mount

GF1 or GF2 = Guard Fence Attachment

CTB = Concrete Barrier Mount 

GND = Embedded (drivable or set in concrete)

Type 1 (OM-1) Type 3 (OM-3) Type 4 (OM-4)

units

3-Size 2 reflector 

unit

1-Size 3 reflector 

unit

or 1-Size 4 reflector 

units

3-Size 1 reflector 

(Conventional)

48" x 24" 

(Expressway & Freeway)

60" x 30"36" x 48"30"x 36"

(Expressway)

24"x 30"

(Freeway)

7'-0" Only

SHEETING

DEVICE

MOUNTING HEIGHT

SIZE (W x L)

DEVICE

DEVICE

SHEETING

DEVICE

SHEETING

POST TYPE

MOUNT TYPE

DEVICE

1.

2.

DEVICE

SHEETING

MOUNT TYPE GND

Yellow, White or Red Type B or C Reflective Sheeting 

unit

1-Size 2 reflector

units

2-Size 2 reflector 

unit

1-Size 1 reflector

units

2-Size 1 reflector 

WAS, WAP

TWT

FL FL

Type 2 (OM-2)

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS

(EMBEDDED & SURFACE MOUNT TYPES)  

REFLECTORS 

DELINEATORS, OBJECT MARKERS AND BARRIER 

FL FL
Red -Type B or C Sheeting

FL FL

REFLECTOR UNIT SIZES FOR DELINEATORS 
AND OBJECT MARKERS

ONE DIRECTION LARGE ARROW

metal, plastic or fiberglass backplate with 17/64" mounting holes.

Size 2 and 3 - For use on wing channel (wc) post only. Use approved 

post (flx).

Size 1 and 4 - Direct applied reflective sheeting for use on flexible 

SIZE (W x L)

MOUNTING HEIGHT

(Conventional)

18"x 24"

 
4
"
 

+
 
ˆ

"

6" + „" 

4"

7'-0"4'-0" or 7'-0"

Yellow, White or Red Type B or C reflective sheeting 

yellow - Type B  or C  Sheeting

Alternating acrylic black and retroflective 
Yellow - Type B or C Sheeting

6"

BARRIER REFLECTORS (BRF)

 Yellow, White, Red

   at: www.txdot.gov.

   "Barrier Reflectors" Material Producer List 

2. Approved Barrier Reflectors are listed on the 

   of DMS 8600.

1. Barrier reflectors shall meet the requirements 

GF1 GF2 CTB

 Oversize)

(Conventional

WAP = Wedge Anchor Plastic

WAS = Wedge Anchor Steel

SRF = Surface Mount

GND = Embedded (drivable)

1.

NOTE

2.

7-20

Standard
Division
Safety
Traffic

NOTE:

NOTE

YFLX, WFLXPOST TYPE YFLX, WFLX

WFLX

   area of 9 square inches.

   dimension of 3 inches and  minimum surface 

1. Reflective sheeting shall have a  minimum 

alternative. 

Alloy 6061-T6 or approved 

blank to conform to ASTM B-209

shall be 0.080" Aluminum sign

substrates and sign substrates

Delineator and object marker

(D-XX)SZ X (XXXX)XXX(XX)

WFLX = White Flexible Post

YFLX = Yellow Flexible Post

WC   = Wing Channel Post

(OM-XX) (XXXX)XXX(XX)

TWT  = Thin Walled Tubing

WFLX = White Flexible Post 

WC   = Wing Channel Post

the ONE DIRECTION LARGE ARROW (W1-6). 

the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of 

When there is a need to increase conspicuity, the Texas version of 

Sheets and paid under Item 644 (Small Roadside Sign Assemblies). 

shall be installed per Sign Mounting Details (SMD) Standard 

CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs

AUS

0334 03 021 FM 696

LEE 113
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WEDGE ANCHOR SYSTEMS

4
'
-
0
"

Line

Ground

GUARD FENCE ATTACHMENT

7
'
-
0
"

Line

Ground

     

Post

Base

SURFACE MOUNT

Post

material

Reflective

EMBEDDED

surface

Pavement

2
'
-
0
"
 

U
s
u
a
l

material

Reflective

Stub

27" 30"

12"

12" Dia.

surface

Pavement

Line

Ground

surface

Pavement

GND GND SRF WAS WAP GF2GF1

r
a
i
l
 
e
l
e

m
e
n
t

o
f
 

M
B

G
F

C
e
n
t
e
r
l
i
n
e

LARGE ARROW SIGN
CHEVRONS AND ONE DIRECTION

AND CHEVRONS 
TYPES 1, 3,  AND 4  OBJECT MARKERS 

OBJECT MARKERS
DELINEATORS AND TYPE 2

POST TYPE AND SUPPORT FOUNDATION DETAILS

WING CHANNEL (WC)

TYPE OF BARRIER MOUNTS

3-15

STEEL PLASTIC
NOTES

NOTES

NOTENOTE

1.

Line

Ground 2
'
-
6
"
 

M
i
n
.

4
'
-
0
"

4
"
 

M
i
n
.

17"

(Approx.)

3"

15"

12" Dia.

30
o

1"

2"

3.5"
17"

20"

INSTALLATION

OBJECT MARKER

DELINEATOR &

A
p
p
r
o
x
i

m
a
t
e
l
y

4
'
-
0
"

being marked

in front of object

2'-0" to 8'-0" or 

See general notes 1, 2 and 3.

GENERAL NOTES

Standard
Division
Safety
Traffic

7-20

Install per manufacturer's recommendations.

1011 SS Gr. 50, or ASTM A499.

1.12 lbs/ft steel per ASTM A 

Delineators only.

Type 2 Object Markers and 

post option may be used for 

Embedded Wing Channel (WC)1.

2.

NOTE

CONCRETE TRAFFIC BARRIER (CTB)

Place Barrier Reflector 

on top or on side(s) of

CTB.

post or block

Attached to 

   toward the intended travel lane. 

6. Diagonal stripes on Type 3 object markers shall slope down

   above the edge of the pavement surface.

5. Barrier reflectors should be installed a minimum of 18 inches 

   in accordance with the manufacturer's recommendation.

4. Install all delineators, object markers and barrier reflectors 

   desired height as possible.

   case, place the obJect marker or delineator as close to the 

   to maintain a height of approximately 4'-0".  If this is the 

   8'-0" from the edge of the pavement, it may not be possible

3. When Type 2 object markers and delineators are more than 

   with the innermost edge of the obstruction.

   pavement edge, place the affected object markers in line 

2. Where a restriction prevents consistent placement from the 

   distance from the edge of pavement.

1. Place delineators on a section of roadway at a consistent 

FLEXIBLE POSTS (YFLX, WFLX)

smaller)

the chevron (sizes 24" x 30" and 

a height of 6'-6" to the top of

chevrons that will not exceed

of the chevron is permitted for 

Mounting at 4 feet to the bottom 

   be yellow. 

   centerline or median use, the flexible posts shall

   to separate opposing direction of travel, such as 

4. When using yellow delineators with flexible posts 

3. Post length may vary to meet field conditions. 

2. Install per manufacturer's recommendations.

   Material Producer List  for approved devices.

1. See "Flexible Delineator and Object Marker Posts"

paid under item 644. 

be installed per SMD standard sheets and

DIRECTION LARGE ARROW sign (W1-9T)shall 

of the chevron. Chevron sign and ONE 

mounted at a height of 7' to the bottom 

Chevrons 30" x 36" and larger shall be 

AUS

0334 FM 696
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114
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PLACEMENT DETAILS

OBJECT MARKER

DELINEATOR &

A
A A

A

2A

2A

2A

2A

2A

2A

Cu
rv

e)

(Ap
pr

oa
ch
in

g/
De

pa
rt
in

g

St
ra
ig

ht
awa

y 
Sp

ac
in

g

B
B B

B

curvature

Point of

tangent

Point of

B B LEGEND

Delineator

gnicapS evruC

Curve)

(Approaching/Departing

Straightaway Spacing

NOTE

SPACING
DELINEATOR AND CHEVRON 

WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN

(MPH)

Speed

Advisory

NOTES

 ON HORIZONTAL CURVES
SUGGESTED SPACING FOR DELINEATORS

ON HORIZONTAL CURVES
SUGGESTED SPACING FOR CHEVRONS 

for each Advisory Speed (MPH).

curve. Use the delineator curve spacing

based on the Advisory Speed of the 

delineator spacing may be determined 

If the degree of curve is not known, 

3-15

 55     100        200         160

 50      85        170         160

 45      75        150         120

 40      70        140         120

 35      60        120         120

 30      55        110          80

 25      50        100          80

 20      40         80          80

 15      35         70          40

         A         2xA          B

SPACING
DELINEATOR AND CHEVRON 

  6      955      90       180        160

 12      478      60       120        120

 13      441      60       120        120

 14      409      55       110         80

 16      358      55       110         80

 19      302      50       100         80

 29      198      35        70         40

 38      151      30        60         40

 15      382      55       110         80

WHEN DEGREE OF CURVE OR RADIUS IS KNOWN

FEET

Curve

of

Degree

                 A         2A          B

Curve

of 

Radius

Curve

in 

Spacing

Straightaway

in 

Spacing

Curve

in 

Spacing

Chevron

  1     5730     225       450

  2     2865     160       320

  5     1146     100       200        160

  7      819      85       170        160

  8      716      75       150        160

  9      637      75       150        120

10      573      70       140        120

 11      521      65       130        120

 23      249      40        80         80

the degree of curve is known.

used during design preparation or when

spaced at 2A. This spacing should be

spacing should include 3 delineators 

Curve delineator approach and departure 

 57      101      20        40         40

Sign

     

RPMs

 Ramp EscapeTruck  feet50

Frwy./Exp. Curve

Bridge Rail

Reduced Width Approaches to

Rail

Bridges with no Approach

Head

Guard Rail Terminus/Impact

standard sheets

See PM-series and FPM-series 

See delineator spacing table

CONDITION REQUIRED TREATMENT MINIMUM SPACING

Curve

in 

Spacing 

Straightaway

in 

Spacing 

Curve

in

Spacing 

Chevron

  3     1910     130       260        200

  4     1433     110       220        160

 65     130        260         200

 60     110        220         160

100 feet (See Detail 3 on D & OM (4))

See Detail 1 on D & OM (4)

DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING

not less than 3 delineators

Equal spacing (100'max) but

    dom3-20.dgn     

Delineator

Bi-directional

8-15

5 MPH & 10 MPH

15 MPH & 20 MPH

Frwy./Exp. Tangent

Single delineators on right side

Lane

Acceleration/Deceleration

on D&OM(4))

Double delineators (see Detail 3 

Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)

Crossovers

Freeways/Expressway

(lane merge) on 

Pavement Narrowing 

length of transition

to affected lane for full 

Single delineators adjacent 

D & OM(3)-20
CK:

8-15

7-20

Standard
Division
Safety
Traffic

100 feet

the color of the edge line

Barrier reflectors matching

Posted Speed

is less than 

Advisory Speed

Amount by which 

Beam Guard Fence

concrete)and Metal 

Bridge Rail (steel or 

or Steel Traffic Barrier

Concrete Traffic Barrier (CTB)

   way driver applications

3. Single red delineators may be mounted on the back side of delineator posts for wrong

2. Barrier reflectors may be used to replace required delineators.

   or barrier reflectors are placed.

   to the color of the pavement edge line on the side of the road where the delineators

1. Unless indicated otherwise, the delineator or barrier reflector color shall conform

approach lane

tangent section of 

centerline of the 

Extension of the 

Cable Barrier
of the edge line

Reflectors matching the color 

100'max)

Every 5th cable barrier post (up to 

MINIMUM WARNING DEVICES AT CURVES 
WITH ADVISORY SPEEDS

section. 

beyond the point of tangent in tangent

At least one chevron pair is installed

NOTE

Curve Advisory Speed

RPMs

Large Arrow sign

RPMs and One Direction RPMs and Chevrons; or

RPMs and Chevrons; or

RPMs

chevrons

the installation of 

roadside obstacles prevent

geometric conditions or

Large Arrow sign where 

RPMs and One Direction 

RPMs and Chevrons

installation of chevrons.

obstacles prevent the 

conditions or roadside 

Arrow sign where geometric 

RPMs and One Direction Large 
of curves) (see Detail 3 on D&OM(4))

side of ramp (should be on outside

Single delineators on at least one

Equal spacing 100' max

See D & OM(5)

delineators approaching rail

at end of rail and 3 single 

Type 3 Object Marker (OM-3)

Frwy/Exp.Ramp

lanes each direction

Single Delineators when multiple

direction

undivided with one lane each 

Bi-Directional Delineators when 

departure end

Object marker on approach and 

Undivided 2-lane highways - 

approach end

Divided highway - Object marker on

See D & OM (5) and D & OM (6)

 

front of the terminal end

a Type 3 Object Marker (OM-3) in

by manufacturer per D & OM (VIA) or 

Requires reflective sheeting provided

Single red delineators on both sides

See D & OM (5)

terminal end 

Marker (OM-3) in front of the 

D & OM (VIA) or a Type 3 Object 

provided by manufacturer per 

Requires reflective sheeting 

does not apply to ramp curves)

ramp curves ("straightway spacing" 

Use delineator spacing table for 

100 feet on ramp tangents

delineators approaching bridge

Markers (OM-3) and 3 single

Type 2 and Type 3 Object 

(30 MPH or less) 

Turn

(35 MPH or more)

Curve

25 MPH & more

SIGN

LARGE ARROW

ONE DIRECTION 

approach lane.

centerline of the tangent section of 

perpendicular to the extension of the 

should be located at approximately and 

ONE DIRECTION LARGE ARROW (W1-6) sign

Double yellow delineators and RPMs

AUS
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PLACEMENT DETAILS

OBJECT MARKER

DELINEATOR &

LEGEND

OM-2

Delineator

100'

usual

5'

8'

max.

Travel Lanes

Center of

WITHOUT MBGF
FOR CULVERTS 

BARRICADE INSTALLATION
TYPICAL DEAD END 

from travel lane.

is less than 15'

end treatment

placed if safety

OM-2 to be

clear zone

lane or within the

15' from travel

and is less than

than 20' in length

headwall is greater

placed if culvert

OM-2 to be

zone

within the clear

travel lane or

than 15' from

headwall is less

placed if culvert

OM-2 to be

is approximately 100 ft.

deceleration lanes

acceleration or

delineators for

Spacing of white

ACCELERATION DECELERATION LANES
FREEWAY DELINEATION FOR RAMPS AND 

DEAD END BARRICADE
TYPICAL APPLICATION OF 

DETAIL 1 DETAIL 4

DETAIL 5

OM-3

Barricade

3-15

10' Barricade

Dead End

object markers

Optional type 4

Bidirectional Delineator

Double Delineator

Sign

100' max spacing

Ramp tangents-

curve.

outside of

should be on 

Delineators 

not apply).

spacing" does 

("Straightaway 

spacing table

Use delineator

Ramp curves-

NOTES

   in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g. 

3. Type 3 Barricade Supports should be anchored to soil or pavement as described 

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

   road closures. 

1. Barricade striping shall be red and white reflective sheeting for all permanent

delineator

yellow

Double 

CROSSOVERS

necessary

devices as 

or Additional 

as per D & OM(3)

Warning devices

7-20

Standard
Division
Safety
Traffic

FILE:

delineator

yellow

Double 

V
a
r
i
e
s

DETAIL 2

DETAIL 3

spacing

RPM's at 20'

4 Type I-A

spacing

RPM's at 10'

Type II-C-R

AUS
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25 ft.

25 ft.25 ft.
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E
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g
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n
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E
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g
e
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L
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e

25 ft.

25 ft.

25 ft.
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r

S
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u
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d
e
r

S
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o
u
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d
e
r

S
h
o
u
l
d
e
r

3 total.

less than

but not

(100' max),

spacing

Equal

3 total.

less than

but not

(100' max),

spacing

Equal

MBGF

delineators

reflectors or

white barrier

3 bidirectional

not less than

(100' max), but

Equal spacing

delineators

reflectors or

white barrier

3 bidirectional

not less than

(100' max), but

Equal spacing

Bridge rail

Steel or concrete

Bridge rail

Steel or concrete

LEGEND

OM-2

Delineator

OM-3

Bidirectional Delineator

WITH REDUCED WIDTH APPROACH RAIL
TWO-WAY, TWO LANE ROADWAY

bidirectional

delineators

Type D-SW

BRIDGE WITH NO APPROACH RAIL
TWO-WAY, TWO LANE ROADWAY

WITH METAL BEAM GUARD FENCE (MBGF)
TWO-WAY, TWO LANE ROADWAY

PLACEMENT DETAILS

OBJECT MARKER

DELINEATOR &

dom5-20.dgn

20E

D & OM(5)-20

delineators

reflectors or

white barrier

Bidirectional

delineators

reflectors or

white barrier

Bidirectional

bidirectional

delineators

Type D-SW

bidirectional

delineators

Type D-SW

bidirectional

delineators

Type D-SW

reflectors

white barrier

bidirectional

not less than 3 

(100' max), but

equal spacing

will have

The others 

each OM-3.

directly behind

be placed

reflector shall

One barrier

reflectors

white barrier

bidirectional

not less than 3

(100' max), but

equal spacing

will have

The others 

each OM-3.

directly behind

be placed

reflector shall

One barrier

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

apart

spaced 25'

delineators

D-SW

3- Type

Traffic Flow

August 2015

7-20

Standard
Division
Safety
Traffic

                           

                      

                           

NOTE:

MBGF

25 ft.

NOTE:

Terminal End

See Note 1See Note 1

MBGF

   the terminal end.

   Object Marker (OM-3) in front of

   per D & OM (VIA) or a Type 3 

   sheeting provided by manufacturer 

1. Terminal ends require reflective 

   of the terminal end.

   Object Marker (OM-3) in front 

   per D & OM (VIA) or a Type 3 

   sheeting provided by manufacturer 

1. Terminal ends require reflective 

See Note 1 See Note 1

See Note 1See Note 1

See Note 1See Note 1

0334 03 021
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20G

TXDOT TXDOT TXDOT TXDOT

REVISIONS

4-92 8-04

4-98

December 1989

ATTENUATORS

FOR VEHICLE IMPACT 

OBJECT MARKER

DELINEATOR &

D & OM(VIA)-20

36"

24"

1•"R

6"

6"

12"

6"

6"

1•"R

36"

6"

6"

12"

12"

1•"R

24"

6"

36"

6"

6"

6"

6"

6"

6"

6"

6"

1•"R

6"

6"

6"

6"

1•"R

4
8
"

BACK PANEL (OPTIONAL)

1
2
"

12"

1
2
"

10"

1
0
"

**

*

6"

* *

L *

1.

2.

*

Engineer

as directed by the

recommendation, or 

per manufacturer's

attenuator

Adjust to fit 

*

6"

6"

*

36"

6"

6"

NOTES

exit gore sign.

Variable to match width of

recommendations.

per manufacturer's 

Object marker installed

  domvia20.dgn  

3-158-95

2

OBJECT MARKERS SMALLER THAN 3 FT 

NOTES

2 ‚" minimum.

2 ‚" minimum.
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Minimum size 96" x 24".

with top of attenuator. 

Mounting should be flush 

or as directed by the Engineer.

manufacturers recommendation, 

of drum, per attenuator 

to attach through centerline 

Spacing should be adjusted 

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

5. Object Marker at nose of attenuator is subsidiary to the attenuator. 

   object markers to allow cable or other attachments.

   and reflectors. Holes, slots or other openings may be cut or drilled through

4. Pop rivets, screws, or nuts and bolts may be used to attach object markers 

      

   may have reduced width stripes of a minimum of 2 ‚".

   black and yellow stripes are typically 6". Object Markers smaller than 3ft  

3. Object Marker size may be reduced to fit smaller devices. Width of alternating 

   direct applied sheeting.

   bubbles, cuts or tears. A radius at the corners is not required for

   sheeting shall provide a smooth surface and have no wrinkles, air 

   "end cap" as per the manufacturer's recommendation.  Direct applied 

   applied directly to guardrail end treatment, or applied directly to an 

2. Object Markers may be fabricated from adhesive backed reflective sheeting 

   shall be black.

   Background shall be yellow reflective sheeting (Type B or C) and Chevron 

   and reflectivity requirement of Department Material Specification DMS 8300. 

1. Object Markers shall conform to the Texas MUTCD and meet the color 

Standard
Division
Safety
Traffic

7-20 AUS

0334 03 021 FM 696

LEE 118
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NOTES

WITH OR WITHOUT SHOULDERS

FOUR LANE TWO-WAY ROADWAY

CENTERLINE AND LANE LINES

Yellow Line

4" Solid

48' only)

greater than

traveled way 

(12" max. for 

3" min.-4" usual

Lane Line

4" White 

WITH OR WITHOUT SHOULDERS

ONE-WAY ROADWAY

EDGE LINE AND LANE LINES

Lane Line

4" White

Shoulder

Edge Line

Yellow

4" Solid

Edge Line

White 

4" Solid

Edge Line

White

4" Solid

Edge Line

4" Solid White

Edge of Pavement 

Edge of Pavement 

30' 10'

30' 10'

FOUR LANE DIVIDED ROADWAY CROSSOVERS

Pavement Edge

12" max.

10" min.-

4" White Lane Line

W
i
d
t
h

M
e
d
i
a
n

Yellow Line
4" Solid 

line

stop/yield 

line to 

from edge

48" min.

Note 2
See 

Taper

Deceleration

Storage 

See note 3

White Line

8" Solid 

Edge Line

4" Solid White 

Edge Line

4" Solid Yellow

Edge Line

4" Solid White

Edge Line

4" Solid Yellow

30' 10'

YIELD LINES

  MATERIAL SPECIFICATIONS

DMS-6130

   PAVEMENT MARKERS (REFLECTORIZED)

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

3 to 12"
24"

36"

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

                        

HIGHWAY

SHEET NO.

     

C TxDOT CONT

Standard
Division
Safety
Traffic

PM(1)-20
pm1-20.dgn

22A

5-00

8-00

2-12

8-95

PAVEMENT MARKINGS

TYPICAL STANDARD

November 1978

3-03

                      

6" min.

6" min.

30' 10'

may vary (typ.)

Shoulder width

WITH OR WITHOUT SHOULDERS

TWO LANE TWO-WAY ROADWAY 

exists

no shoulder 

6" min. when

4" max.

3" min.- 12" max.

10" min.-

Yellow Line

4" Solid

may vary (typ)

Shoulder width

Centerline

4" Yellow 
Edge Line

4" Solid White

Yellow Line

4" Solid

Edge Line

4" Solid White

Edge of Pavement 

ONLY

White Lane Line

OR DRIVEWAY

ALLEY, PRIVATE ROAD

OR DRIVEWAY

ALLEY, PRIVATE ROAD

MARKINGS THROUGH INTERSECTIONS

TYPICAL TWO-LANE, TWO-WAY PAVEMENT 

MARKINGS THROUGH INTERSECTIONS

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 

greater than 45 MPH.

being marked equal to or 

For posted speed on road 

Lane Line

4" White

Yellow Line

4" Solid

Yellow Line

4" Solid

Line 

Extension

8" White 

Dotted

Optional

STOP LINES

  Solid White

  Width: 12" min.

         24" max.

EDGE LINE

  4" Solid White

  Gap: 30'

  on approaches to

  intersections

  (500' min.)

30' max.

4' min.
30' max.

4' min.

  4" Yellow

  4" Solid

  Yellow line

(typ.)

6" min.

Width 16'  W  20'

Edgelines Pavement 

for Centerlines without

Minimum Requirements

Way Width  20'

for Edgelines Traveled 

Minimum Requirements

 CENTERLINE

for Undivided Highways

Based on Traveled Way and Pavement Widths 

  Length: 10'

OPTIONAL

EDGE LINE & CENTERLINE

GUIDE FOR PLACEMENT OF STOP LINES,

Triangles

Yield 

GENERAL NOTES
ROADWAY

PUBLIC

ROADWAY

PUBLIC

ROADWAY

PUBLIC

ROADWAY

PUBLIC

Edge Line

White

4" Solid

Edge Line

White 

4" Solid

Edge Line

White

4" Solid

 6-20

Note 1
See 

W
i
d
t
h

M
e
d
i
a
n

Note 1
See 

   inside of edgeline of a two lane roadway.

   shall be measured from the inside of edgeline to the 

   lanes, sidewalks, berms and shoulders. The traveled ways 

   used for vehicular travel. It does not include the parking 

2. The traveled way includes only that portion of the roadway 

   gutter sections of roadways.

   conditions. Edgelines are not required in curb and 

   distance may vary due to pavement raveling or other 

   less less than 6 inches from the edge of pavement. This 

   directed by the Engineer. The edgeline should not be placed 

1. Edgeline striping shall be as shown in the plans or as 

Edge Line

White 

4" Solid

3 to 12"

18"

12"

less than 40 MPH.

being marked equal to or 

For posted speed on road 

   

   directed by the Engineer.

   storage lengths shall be as shown on the plans or as 

3. Length of turn bays, including taper, deceleration, and 

    

   yield signs.  

   with stop signs.  Yield traingles shall only be used with

   centerline can be placed. Stop bars shall only be used 

   stop bars/yield triangles) when a 50' or greater median 

2. Install median striping (double yellow centerlines and 

   are optional as determined by the Engineer.

   Yield signs are the typical intersection control. Stop signs 

   be the controlling width to determine if signs are required. 

   measurement for each approach. The narrow median width will

   Each median opening has two width measurements, with one

   openings shall be signed as two separate intersections.

   at the median opening itself of 30 feet or more, median 

1. Where divided highways are separated by median widths 

0334 03 021 FM 696

LEEAUS
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DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT
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REVISIONS

                        

HIGHWAY

SHEET NO.
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PM(2)-20
pm2-20.dgn

22B

April 1977
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5-00

8-00

2-10

2-12

4-92

Standard
Division
Safety
Traffic

80'

1"-4"

1"-4"

80' 40' 40' 40'

40' 40'40'

Type II-A-A

Type I-C

Type II-A-A

Type II-A-A

Type I-C

Type II-A-A

Centerline
Symmetrical around centerline

Continuous two-way left turn lane

DETAIL "A" DETAIL "B"

Type I-C or II-C-R

Type I-C or II-C-R

1"-4"

4"

10' 30'

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

12"+ 1"

6"

18"+ 1"

REFLECTORIZED PROFILE

PATTERN DETAIL

12"+ 1"

4"
OR

80'

1"-2"

1"-2"Type II-A-A

Type II-A-A

DETAIL "C"

4"

4"

4"

2 to 3"
2 to 3"

4"

4"

3-4"

with a posted speed limit of 45 MPH or less.

Profile markings shall not be placed on roadways 

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

CENTERLINE FOR ALL TWO LANE ROADWAYS

GENERAL NOTES

LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)

Surface

Reflectorized

AA

  MATERIAL SPECIFICATIONS

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

   PAVEMENT MARKERS (REFLECTORIZED)

SECTION A

o

o

Adhesive

AA

Surface

Reflectorized

RAISED PAVEMENT MARKERS

Type I (Top View)

Type II (Top View)

25  min

35  max-

Surface

Roadway

   joints.

   should be placed to one side of the longitudinal

2. On concrete pavements the raised pavement markers

   the stripes.

   shall be placed in line with and midway between

1. All raised pavement markers placed in broken lines

quarters to a maximum height of 7 quarters. 

approximately equal to a stack of 5 

of base line and profile marking is 

A quick field check for the thickness 

in height

300 to 500 mil

NOTE

FOR VEHICLE POSITIONING GUIDANCE

REFLECTIVE RAISED PAVEMENT MARKERS

See Detail A See Detail B

See Detail C

FOR FOUR LANE TWO-WAY HIGHWAYS

CENTERLINE & LANE LINES

CENTER OR EDGE LINE

BROKEN LANE LINE

toward normal traffic and red face toward wrong-way traffic.

Raised pavement markers Type II-C-R shall have clear face

5•"+ •"

                                                 

MARKINGS

RELECTORIZED PROFILE

RAISED MARKERS

POSITION GUIDANCE USING

     

3‚" ƒ"+

OR LANE LINE

CENTER LINE

4" EDGE LINE,

OR LANE LINE

LINE, CENTER LINE

OPTIONAL 6" EDGE 

80'

6-20

0334 03 021 FM 696
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