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STATE HIGHWAY IMPROVEMENT

STATE AID PROJECT NO.: C 901-22-128
WINGWALLS REMOVE AND REPLACE

VARIOUS
HUNT & RAINS COUNTY

FOR THE CONSTRUCTION OF: WINGWALLS
EXISTING STRUCTURES
CONSISTING OF: WINGWALL REMOVAL, WINGWALL CONSTRUCTION,
RIPRAP PLACEMENT AND OTHER MINOR STUCTURAL MAINTENANCE.
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001
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FINAL PLANS
LETTING DATE:
DAIE CONTRACTOR BFGIN WORK:
DAIE WORK WAS COMPIFTED:
DATE WORK WAS ACCEPTED:
ORIGINAL CONTRACT WORKING DAYS:
USED OF RKI AY
NO. OF CHANGE ORDERS:
FINAL CONTRACT COST:
PERCENT OVER/UNDER RUN:

REQUIRED SIGNS SHALL BE IN ACCORDANCE WITH
BC (- 21 THRU BC (12)- 21 AND THE "TEXAS
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES™.

LOCATION: US 69

ID: 01-117-00203-01-016 ;

33.117367,-96.093569

ICERTIFY THAT THIS PROJECT BUILT IN
ACCORDANCE WITH PLANS AND SPECIFICATIONS

AREA ENGINEER DATE

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
NOVEMBER 1, 2014 AND SPECIFICATION ITEMS LISTED AND DATED AS FOLLOWS,
SHALL GOVERN ON THIS PROJECT: REQUIRED SPECIAL LABOR PROVISIONS FOR
ALL STATE CONSTRUCTION PROJECTS (000-008)

I

LOCATION: FM 36
ID: 01-117-00642-03-010
32.99067121,-96,184632284

T LOCATION: SH 11

ID: 01-117-02139-04-0M
33.26411995,-95.91292085

\LOCTION: SH 224

ID: 01-117-00136-01-094
33.213163,-95.984650

EXCEPTIONS: NONE
EQUATIONS: NONE
RAILROAD: NONE

2023 BY TEXAS DEPARTMENT OF TRANSPORTATION
ALL RIGHTS RESERVED

© 2023 ' ®

I Texas Department of Transportation

SUBMITTED FOR LETTING: 10/5/2023

\——A2C81980FB88444... DES'GN ENG'NEER

RECOMMENDED FOR LETTING 10/5/2023

\__n2cst98orassdss.. AREA ENGINEER
APPROVED FOR LETTING 10/5/2023

" /%(/ Pavamanaiitan |
__arraraiaresosse, DISTRICT ENGINEER
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County: HUNT Control: 0901-22-128
Highway: VARIOUS Sheet:
GENERAL NOTES
General:

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

Greenville Area Office
James Atkins I, P.E. — James.Atkins@txdot.gov
Willie Bolden 11, P.E. — Willie.Bolden@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above
individuals.

Questions may be submitted via the Letting Pre-Bid Q&A web page. This webpage can be
accessed from the Notice to Contractors dashboard located at the following Address:
https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors

All contractor questions will be reviewed by the Engineer. All questions and any corresponding
responses that are generated will be posted through the same Letting Pre-Bid Q&A web page.

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

On Contractor request, earthwork cross sections and construction timelines will be posted to
TxDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/

The site is organized by District, Project Type (Construction or Maintenance), Letting Date,
CCSJ/Project Name.

Dispose of waste materials at an approved site. Furnish written approval from the property owner
before disposal of waste materials.

Locate equipment a minimum of 30 feet from roadway when possible. Place signs and barricades
as approved.

Stockpile sites for construction materials must be approved. Give at least 48 hours notification
prior to stockpiling material.

Item 5 Control of the Work:

The responsibility for the construction surveying on this contract will be in accordance with
Section 5.9.3, Method C.

Working days will be computed and charged in accordance with Article 8.3.1.4 Standard Work
Week.

General Notes Sheet A

County: HUNT Control: 0901-22-128

Highway: VARIOUS Sheet: 3

Right and left are determined based upon the forward direction of stationing in the specific
control section.

Per Item 5.11 FINAL CLEANUP, prior to requesting final inspection the Contractor shall leave
the work locations in a neat and presentable condition. This may include but is not limited to
mowing, trimming and removal litter, debris, objectionable material, temporary structures,
excess materials, and equipment from the work locations.

Item 7 Legal Relations and Responsibilities:
No significant traffic generator events identified.
Item 8 Prosecution and Progress:

Before beginning work on this project submit in writing, for approval, a plan of construction
operations outlining in detail a sequence of work to be followed.

Provide a Gannt Chart progress schedule for this project.
Roadway widening operations shall only be allowed on one side of the roadway at a time.
Item 9 Measurement and Payment:

Items of work for the Monthly Estimate will be cut off on the 25" of each month. Items of work
performed after the 25" will be processed and paid on the following month’s estimate. Material
on Hand (MOH) will cut off on the 20™ of each month. Special circumstances will be
considered on a case-by-case basis.

Item 132 Embankment:

Test potential embankment sources using Tex-145-E to determine the presence and
concentration of sulfates. Do not bring soil with greater than 3000 ppm sulfates into project.

Embankment sources containing sulfates that meets specification requirement may be used as a
fill material provided it is placed with the least one foot of separation from material to be treated
with lime, cement or other calcium-based stabilizers. When soils are be placed with less than one
foot of separation from material to be treated with lime, cement or other calcium -based
stabilizers, process and treat such soils according to the soil sulfates Mitigation General Notes.

Item 162 Sodding for Erosion Control, 166 Fertilizer:

Apply fertilizer with a ratio of 3-1-2 (N-P-K) over the areas to be seeded. This work will not be paid

for directly but will be considered subsidiary.

General Notes Sheet B



County: HUNT Control: 0901-22-128

Highway: VARIOUS Sheet:

Item 168 Vegetative Watering:

Use water trucks equipped with a sprinkler system adequate to permit coverage of the entire seeded

area from the roadbed. This equipment must be available to perform watering throughout the
duration of vegetative establishment.

Water all seeded areas the day seed is applied. Thereafter, maintain the seeded areas in a well-
watered condition throughout the duration of vegetative establishment.

Item 400 Excavation and Backfill for Structures:

Excavation and backfill for bridge, culvert and Safety End Treatment construction/installation
will be subsidiary to Item 466.

Item 402 Trench Excavation Protection:

Submit a trench excavation protection plan to the Engineer a minimum of three weeks prior to
use. The excavation support plan shall address excavation/ protection method, work sequencing,
traffic control, backfill operations, etc.

Item 403 Temporary Special Shoring:

Submit details and design calculations bearing the seal of a licensed professional engineer before
constructing the shoring a minimum of three weeks prior to use. The shoring plan shall address
excavation/ protection method, work sequencing, traffic control, backfill operations, etc.

Item 432 Riprap:

The engineer may adjust placement of riprap in the field.
Filter fabric is required for stone riprap.

Item 466 Headwalls and Wingwalls:

Unless shown in the plan to obtain from offsite source, obtain headwall and wingwall backfill
from ROW and perform grading to shape ditch to headwall/wingwall, per Engineers directions.
this work will be subsidiary to this item.

Riprap apron, between wingwall, will be subsidiary to this Item.

Required excavation, backfill and pipe saw cutting will be subsidiary to this item.

Removed headwalls and wingwalls may be broken into riprap size pieces (12" average diameter)
for use as stone riprap on the project. Cut protruding steel reinforcement flush with concrete

pieces. Broken concrete and riprap must be stored according to the requirement for material
stockpiles indicated on the BC standards.

General Notes Sheet C

County: HUNT Control: 0901-22-128

Highway: VARIOUS Sheet: 3A

Item 502 Barricades, Signs and Traffic Handling:

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.

The following items will be required for flagger on this project:

1. Flaggers are required to wear a white hard hat while performing flagging operations.

2. Flaggers will be required at the intersection of all State maintained roadways.

3. Flaggers may be required at other high traffic generating intersections as deemed

necessary by the Area Engineer.

The traffic control plan for this contract consists of the installation and maintenance of warning
signs and other traffic control devices shown in the plans, specification data which may be
included in the general notes, applicable provisions of the Texas Manual on Uniform Traffic
Control Devices (TMUTCD), traffic control plan sheets included in the plans, standard BC
sheets and Item 502 of the Standard Specifications.

Do not begin Item 502, Barricades, Signs, and Traffic Handling, on the roadway until both of the
following conditions are met:
1. The work schedule is approved.
2. No more than 5 workdays will pass between the beginning of Item 502 and the
actual commencement of roadway work bid items.
The final estimate will be withheld until all disturbed areas are covered with at least 70%
perennial vegetative cover.

Correct all deficiencies within the time frame noted on the Traffic Control Device Inspection
Form 599. Failure to make corrections within time frame specified may result in no payment for

this Item for the month of the noted deficiency.

Provide shadow vehicles equipped with Truck Mounted Attenuators (TMA) as shown on Traffic
Control Plan (TCP) standards.

Ensure that all travel lanes are open at night.

Provide pilot car during one lane/two-way traffic operations.

Road closures must be approved by the Engineer. Provide a two-week advance notice to the
Engineer prior to desired roadway closure period. Begin display of closure information on

PCMBs ten days prior to roadway closure.

The total months of barricades includes the number of working days plus the winterization
period.

General Notes Sheet D



County: HUNT Control: 0901-22-128

Highway: VARIOUS Sheet:

Item 506 Temporary Erosion, Sedimentation & Environmental Controls:

The Temporary Erosion Control measures for this project will consist of using the following
items, as directed:

1. Rock Filter Dams: All rock filter dams shall be installed with 6:1 slopes regardless of
their location on the project. Failure to do so will result in no payment for the dam.

Silt fences will remain the property of the Contractor upon completion of the project. The final
estimate will not be released until all silt fences have been properly removed, or as directed and
70% establishment of vegetative cover is obtained.

Acquire approval for any change to the location of temporary sediment fence, as shown in the
plans, prior to installation. Placement of erosion protection devices may be altered, as directed, to
satisfy the requirements of the SW3P.

The pay item to remove rock filter dams will require only a partial removal after 70 percent
perennial vegetation has been established and approved. When removing the rock filter dams,
leave the lower layer of rock adjacent to the ground in place so as not to disturb the soil.

Refer to the SW3P sheet for the total disturbed area for the project.

The disturbed area in this project, all project locations in the Contract, and Contractor project
specific locations (PSLs) within one mile of the project limits will further establish the
authorization requirements for storm water discharges. The Department will obtain an
authorization to discharge storm water from the Texas Commission on Environmental Quality
(TCEQ) for the construction activities shown on the plans. Obtain any required authorization
from the TCEQ for any Contractor PSLs for construction support activities on or off ROW.
When the total area disturbed for all projects in the Contract and PSLs within one mile of the
project limits exceeds five acres, provide a copy of the Contractors NOI for PSLs on the ROW
(to the appropriate MS4 operator when on an off-system route).

It is the intent of this contract that no disturbance of vegetation occurs as a result of the roadway
operations. However, if vegetation is disturbed, treat the disturbed area as follows at no
additional costs to the department.

Place temporary sediment control fence, or an alternative material as approved, to minimize and
control the amount of sediment that might enter receiving waters from the disturbed area(s).
Maintain the sediment controls in a satisfactory manner until the disturbed area(s) is stabilized.
After the area(s) has been stabilized, remove the sediment controls. The location and length of
the sediment controls will be determined.

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be
measured or paid for directly but will be considered subsidiary to the various bid items.

General Notes Sheet E

County: HUNT Control: 0901-22-128

Highway: VARIOUS Sheet: 3B

Item 6001 Portable Changeable Message Board:

Two (2) portable changeable message boards are required for advance warning.

Item 6185 Truck Mounted Attenuators:

Shadow vehicles with truck mounted attenuator (TMA) are required on the traffic control plan
and TCP standards for this project. The contractor will be responsible for determining if one or

more of these traffic control operations will be ongoing at the same time to determine the total
number of TMAs needed for the project.

General Notes Sheet F
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CONTROLLING PROJECT ID 0901-22-128

Estimate & Quantity Sheet

DISTRICT Paris
HIGHWAY Various

Transportation
ALT BID CODE DESCRIPTION UNIT EST. FINAL
132-6001 | EMBANKMENT (FINAL)(ORD COMP)(TY A) CcY 3.000
162-6002 BLOCK SODDING SY 1,314.000
162-6003 | STRAW OR HAY MULCH SY 2,628.000
168-6001 VEGETATIVE WATERING MG 15.000
401-6001 | FLOWABLE BACKFILL cY 61.000
403-6001 TEMPORARY SPL SHORING SF 400.000
429-6001 | CONC STR REPAIR(CLEAN & COAT WTH EPOXY) | SF 243.000
429-6007 CONC STR REPAIR (VERTICAL & OVERHEAD) SF 544.000
429-6009 | CONC STR REPAIR (STANDARD) SF 90.000
432-6031 RIPRAP (STONE PROTECTION)(12 IN) CcYy 413.000
438-6001 | CLEANING AND SEALING EXISTING JOINTS LF 72.000
466-6157 WINGWALL (FW - S) (HW=10 FT) EA 1.000
466-6165 | WINGWALL (FW - S) (HW=4 FT) EA 2.000
466-6192 WINGWALL (PW - 2) (HW=3 FT) EA 2.000
466-6197 | WINGWALL (PW - 2) (HW=8 FT) EA 1.000
480-6001 CLEAN EXIST CULVERTS EA 4.000
496-6005 | REMOV STR (WINGWALL) EA 4.000
496-6042 REMOV STR (SMALL) EA 3.000
500-6001 | MOBILIZATION LS 0.100
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 4.000
506-6002 ROCK FILTER DAMS (INSTALL) (TY 2) LF 56.000
506-6011 ROCK FILTER DAMS (REMOVE) LF 56.000
658-6047 | INSTL OM ASSM (OM-2Y)(WC)GND EA 8.000
658-6062 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2(BI) EA 8.000
786-6002 | CARBON FIBER REINF POLYMER STRENGTHNING| SF 200.000
788-6002 CONCRETE BEAM REPAIR (CFRP) EA 2.000
6001-6002 | PORTABLE CHANGEABLE MESSAGE SIGN EA 2.000
6185-6002 | TMA (STATIONARY) DAY 48.000
6185-6003 | TMA (MOBILE OPERATION) HR 240.000
08 CONTRACTOR FORCE ACCOUNT SAFETY LS 1.000
CONTINGENCY (NON-PARTICIPATING)
CONTRACTOR FORCE ACCOUNT EROSION LS 1.000
CONTROL MAINTENANCE (NON-PARTICIPATING)
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Hunt

Report Created On: Nov 7, 2023 2:47:40 PM

ESTIMATE & QUANTITY
DISTRICT COUNTY CCsJ SHEET
Paris Hunt 0901-22-128 4




SUMMARY OF DRAINAGE (WINGWALLS) ITEMS

132 401 403 429 429 429 432 438 466 466 466 466 480 496 496 506 506 658 658 786 788
6001 | 6001 |6001 6001 6007 6009 6031 6001 6157 6165 6197 6192 6001 6005 6042 6002 601 6047 6062 6002 6002
CONC STR|CONC STR CLEANING ROCK INSTL DEL CONCRETE
oexfigaron | exstie stewerure VRN eowene newose meean T seear cone ste BBE | ko | WGHAL ) MaGnL| WRGWAL | woHRL | SERY RIS LTSI DLIER RO |G, | ASSH oS cAtooN, feer ” dEal
NUMBER (ORDCOMPY SHORING | ‘SEOAT  (OVE RHE ADS(STANDARD) (20 | EXISTING [(HW-10 FT)| (HW=4 FT)| (HW=8 FT) | (HW-3FT) | CULVERTS [(WINGWALL) (SMALL) | (NSTALL) DAMS gy | (WCIGND 2oy [STRENGTHNNG | (Crrp)
WITH JOINTS (TY 2)
EPOXY)
cy cy SF SF SF SF cy LF EA EA EA EA EA EA EA LF LF EA EA SF EA
NBI* | 01-117-00136-01-094 SH 224 0.8 240 27 21 1 1 1 16 16 2 2
NBI* | 01-117-00203-01-016 BUSINESS 69 0.3 160 30 30 1 1 1 8 8 1 1
NBI* |01-117-00642-03-010 FM 36 0.8 12 42 2 1 2 32 32 4 4
NBI* | 01-117-02139-04-011 SH 1 10 5 1 1 1
NBI* [01-117-00009-13- 330 H 30 ML & FR 10 72 1
NBI = D1-117-00009-13-284 SH24 & SHS50 12 200
NBI * |01-117-00009-15-314 US 69 24
NBI = |01-117-00009-13-297 FM 513 25
NBI * D1-117-02139--04-080 SH 224 40 1 1
NBI * [01-117-00136-12-013 FM_2874 42
NBI = | 01-117-01463-01-008 FM 1532 15 200
NBI* | 01-117-02193-01-002 FM 2324 75 10
NBI * |01-190-00203-04-029 US 69 2 15
NBI* | 01-190-00203-04-028 UsS 69 12 80
NBI* |01-190-02193-01-003 FM 2324 25
NBI*= | 01-190-00108-10-049 SH 19 142 2
NBI* |01-190-00108-10-048 SH 19 5 80
NBI* |01-190-00203-04-030 UsS 69 10
NBI* | 01-117-00642-03-009 FM 36 16
NBI» |01-117-00173-06-076 SH 34 50
NBI* |01-117-00173-06-075 SH 34 75
NBI* |01-117-00173-06-072 SH 34 36 36
NBI* [01-117-02035-01-003 FM_2101 1 1
NBI* |01-117-00009-13-234 IH 30 N FTRG RD 15 120
PROJECT TOTALS 3 61 400 243 544 90 413 72 1 2 1 2 4 4 3 56 56 8 8 200 2
SUMMARY OF LANDSCAPING ITEMS SUMMARY OF TRAFFIC CONTROL PLAN ITEMS
LOCATION 162 162 168 6001 6185 6185
IDENTIFICATION 6002 6003 6001 6002 6002
NUVBER VEGETATIVE | FERTILIZER
So05IG AT MULCH WATERING 3-1-2- IDENTIFICATION LOCATION |  PORTABLE ™A VA
LENGTH WIDTH LOCATION NUMBER CHANGEABLE | sTaTiONARY|  (MOBILE
MESSAGE OPERATION)
SIGN
SY SY MG LBS © 2023 ®
LT/RT EA DAY HR %
NBI* 01-117-00136-01-094 SH 224 120 28 RT 378 756 5 38 NgI+ O1-117-00136-01-094 SH 224 2 9 12 l 7
NBI® 01-117-00203-01-016 BUSINESS 69 60 28 RT 189 378 3 19 NBI* 01-117-00203-01-016 BUSINESS 69 2 12 0 Tesias Department of Transporiatiion
NBI® 01-117-00642-03-010 FM 36 240 28 LT & RT 747 1494 9 74 NBI* 01-117-00642-03-010 FM 36 2 12 17
NBI* 01-117-02139-04-011 SH 1t 0 0 LT & RT 0 0 0 0 NBI* 01-117-02139-04-011 SH 11 2 0 0
QUANTITY SUMMARIES
PROJECT TOTALS: 1314 2628 15 131 PROJECT TOTALS: 2 48 240

*FOR CONTRUCTORS INFORMATION ONLY: 2 CYCLES AT 50 LBS. NITROGEN

GRAPHICS FILE

SHEET
NO.

| 005
PER CRE AT 21-7-14(NPK) ANALYSIS= 0.0492LBS/SY/CYCLE CHECRED e STATE -~
WATERING: BASED ON 2 APPLICATIONS, 05" RAINFALL EQUIVALENT- DIST.
0.003 MG/CY/CYCLE. PAR HUNT
CHECKED CONT. SECT. JOB HIGHWAY NO.
0901 | 22 | 128 | VARIOUS
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Phase V ~ Backfill, Sign and Sodding Operations

SHOUL DER im

DETATIS A: THE LONGITUDINAL PAVEMENT EDGE IS TO BE BACKFILLED.

Phase | ~ Initial Traffic Control

Install project limit traffic control devices (TCD) per the BC standard sheets. Utilize the applicable TCP
(2-1)-18 or TCP (2-2b)-18 layout for TCD installation.

Phase Il ~ Erosion Control

Install erosion control devices utilizing the applicable TCP (2-1)-18 layout or TCP (2-2b)-18.

Phase lll - Wingwall Repair,

Utilize TCP (2-2b) -18 with a pilot car as approprait for repair, level, planing and HMA
overlay operations. Use PCB/s. Eleven foot minimum travel lane for the open lane.

If incleament weather or other unexpeted warning signs per standard sheet
WZ(UL) will be maintained until wingwall repair operation is comoleted.

Prior to advancement to the next wingwall, all backfilling and wingwall reapair must be
completed and the setion must be approved by the engineer.

Phase IV ~ Roadway Rehabilitation

Refer to the Traffic Control Plan (TCP) Typical Sections for construction work area and traffic flow.
Perform wingwall repair operations and install wingwall repair utilizing TCP(2-2b)-18.

Prior to advancement to the next wingwall repair, all shouldering and sodding

must be completed as required and the section be approved by the Engineer.

Perform structuaral backfill operations, sign installation and sodding utilizing TCP(2-1)-18.

TESFAI WELDEMARIAM PE

Remove erosion control devices, construction debris and waste material utilizing TCP (2-1)-18. 10/10/23

Notes: Prior to a specific construction operation, the traffic control standard specified for the construction phase in
this narrative must be evaluated thoroughly for appropriateness. All traffic control operations must adhere to the
Texas Manual on Uniform Traffic Control Devices (TMUTCD) and the applicable Traffic Control Standards.
Construction phase order may be varied when approved by the Engineer. Submit a Work and Traffic Control
Sequence plan to the Engineer for approval. Ensure that both travel lanes are open at night. Provide access to
private property and Public Roads at all times. Provide pilot car during one lane/two way traffic operations. Road
closures must be approved by the Engineer.

Phase VI ~ Project Clean Up

VARIOUS
SEQUENCE OF WORK

NOT TO SCALE

© 2023
®
Texas
Department
of Transportation

AT THE DENOTED SLOPE, BEFORE TRAFFIC IS ALLOWED
TO TRAVE ON THE PAVEMENT SURFACE.

CONT SECT‘ JoB ‘ HIGHWAY

0901)22] 128 | VARIOUS

DIST COUNTY SHEET NO.

PAR HUNT 006
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DEFINITION OF TREATMENT ZONES
FOR VARIOUS EDGE CONDITIONS

Edge Height (D) in Inches versus LateralClearance (Y) in Feet
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Edge Condition |
S = (3:1) (or flatter)

Y

Warning Device or

Traffic Barrier j
4" White Edge Line
or Edge of Lanes
being used for
maintenance

of traffic.
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ZZ WA
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> 2 >72
> > 1

0 10 20 30 ft. 0 10

Edge Condition I
S = ((2.99):1) to (1:1)

I
20 30 ft.

Edge Condition liI
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Treatment Types Guidelines:

No treatment
CW 8-11 "Uneven Lanes" signs.

CW 8-9a Shoulder Drop-Off" or CW 8-11 signs
plus vertical panels.

CW8-9a or CW 8-11, signs plus drums. Where
restricted space precludes the use of drums,

® 000 3

FACTORS CONSIDERED IN THE GUIDELINES:

1. The "Edge Condition" is the slope (S) of the drop-off (H:V).

The "Edge Height is the depth of the drop-off "D".

2. Distance "X'" is to be the maximum practical under

job conditions. Two feet minimum for high speed conditions.

Distance "Y'" is the lateralclearance from edge of travel

lane to edge of dropoff. Distance "Z" does not have a minimum.

3. In addition to the factors considered in the guidelines,

each construction zone drop-off situation should be analyzed
individually, taking into account other variables, such as: traffic mix,
posted speed in the construction zone, horizontal curvature, and the

practicality of the treatment options.

4. The conditions for indicating the use of positive or protective barriers are
given by Zone-5 and Figure-1. Traffic barriers are primarily applicable for
high speed conditions. Urban areas with speeds of 30 mph or less may
have a lesser need for signing, delineation, and barriers. Right-angled edges,
however, with "D" greater than 2 inches and located within a lateraloffset of

6 feet, may indicate o higher levelof treatment.

use vertical panels. An edge slope to that
of the profered Edge Condition I.

©

Check indications (Figure-1) for possitive
barrier. Where positive barrier is not

v D indicated, the treatment shown above for
Zone-4 may be used after consideration of
other applicable factors.

Edge Condition Notes:

1. Edge Condition I: Most vehicles are able to traverse an edge condition
with o slope rate of (3 to 1) or flatter. The slope must be constructed with
a compacted material capable of supporting vehicles.

2. Edge Condition Il: Most vehicles are oble to traverse an edge condition
with o slope between (2.99 to 1) and (1to 1) so long as "D" does not
exceed 5 inches. Under-carriage drag on most automobiles will occur
when "D" exceeds 6 inches. As "D" exeeds 24 inches, the possibility
for rollover is greater in most vehicles.

3. Edge Condition Ill: When slopes are greater than (1to 1) and where "D" is
greater than 2 inches, a more difficult control factor may exist for some vehicles,
if not properly treated. For example, where "D" is greater than 2 inches and up
to 24 inches different types of vehicles may experience different steering
controlat different edge heights. Automobiles might experience more steering
control differential when "D" is greater than 2 inches and up to 5 inches.
Trucks, particularily those with high loads, have more steering control differen-
tiolwhen "D" is greater than 5 inches and up to 24 inches. When "D" exceeds
24 inches, the possibility of rollover is greater for most vehicles.

FIGURE-1: CONDITIONS INDICATING USE OF

POSITIVE BARRIER FOR ZONE 5
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1. E = ADT x T

LateralClearance (Y)

Where ADT is that portion of the average daily traffic volume

traveling within 20 feet (generally two adjacent lanes) of the

edge dropoff condition; and, T is the duration time in years

of the dropoff condition.

2. Figure-1provides a practical approach to the use of positive
barriers for the protection of vehicles from pavement drop-offs.
Other factors, such as the presence of heavy machinery,
construction workers, or the mix and volume of traffic may make

the use of positive barriers appropriate, even when the edge

condition alone may not justify the use of a barrier.

3. An approved end treatment should be provided for any
positive barrier end located within the clear zone.

25

ft.

on-line manuals.

These quidelines apply to temporary traffic controlareas or work zones where
continuous pavement edges or drop-offs exists paralleland adjacent to a lane

used by traffic. The edge conditions may be present between shoulders and
travellanes, between adjacent or opposing travellanes, or at intermediate points
across the width of the paved surfoce. Due to the variability in construction
operations, tolerances in the variobles may be allowed by the engineer. These
guidelines do not apply to short term operations. These guidelines do not constitute
a rigid standard or policy rather, they are guidonce to be used in conjunction with
engineering judgement. These guidelines may be updated on the Design Division's

149185
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TREATMENT FOR VARIOUS
EDGE CONDITIONS

5.1f the distance "Y" must be less than 3 feet, the use of a positive barrier may e edgecon.dgn on: [ox: [ow: [ox:
not be feasible. In such a case, consider either: 1) narrowing the lanes to 4. Miling or overlay operations that result in Edge Condition lll should not be in Dote 10/10/23 ©Tx00T _ August 2000 CONT |secT 108 HGHWAY
a desired 11to 12 feet or 10 fOOt.I’T'lmlmUm (see CW20-8 Slgn), or 2) pl'OVlde p|ace without approprigte worning treatments, and these conditions should not . . REVISIONS 0901 (22 128 VARIOUS
an edge slope such as Edge Condition I. be left in place for extended periods of time. T@S‘F&H W@Id@maﬂam PE oo ST ComTY SEET O,
°7 PAR HUNT 007




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever.
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

The Barricade and Construction Standard Sheets (BC sheets) are intended 1. Workers on foot who are exposed to traffic or to construction equipment

to show typical examples for placement of temporary traffic control within +ﬁe right-of-way shall wear hug@—V|5|b|||+y safety 9ppor?|_m?eT|ng
devices, construction pavement markings, and typical work zonme signs. the requirements of ISEA "American Nafional Standard for High-Visibility
The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, ond labeled as ANSI 107-2004 standard

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 or 3 risk exposure. Closs.3 gcr@en+s should be
considered for high traffic volume work areas or night time work.

—_

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

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

when flagging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

4, The Contractor is responsible for installing and maintaining the traffic 1. Only pre-qualified products shall be used. The “Compliant Work Zone
control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
the approximate location of any device without the approval of the Engineer. ond their sources.

5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliont with the Manual for
applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
Association of State Highway and Transportation Officials (AASHTO),
"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

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

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

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

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

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

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

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

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

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

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

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

devices. SHEET 1 OF 12
. . . . . . . %§§§§‘V® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles - g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDePartmenfOfoa"SPO"taﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS
BC(1)-21

FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
2-03 7_??19°M 0901 22 128 VARIOUS
9_07 8']4 DIST COUNTY SHEET NO.
5-10  5-21 PAR HUNT ma
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No warranty of any

TxDOT assumes no responsibility for the conversion
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The use of this standord is governed by the "Texas Engineering Practice Act".
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15,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<o NEXT X MILES SPACING
) NEXT X MILES => TRAFFIC SIZE
(0p+’|‘or*1ol 20-1oT % %R20-5T | FINES
620-2 see Note - DOUBLE ' . i
" 1 ond 4} X % R20-5aTP| (% Sign Conventional| Expressway/ Posted| Si gr} A
oS ROAD WORK Numbe_r Road Freeway Speed |Spacing
1 { O <= NEXT X MILES or Series s
" * A X % G20-2bT | WORK ZONE G20-1bTL v
X X X 4q
CROSSROAD g Exg? MPH | (Apprx.)
X X X | |
k * 4 INTERSECTED | Block - City <= [ 1000°-1500° - Hwy g W22 48" x 48" | 48" x 48" 30 120
b b ROADWAY 1000' -1500° - Hwy = 1 Block - City CwW23 35 160
1 X 1 ]
I L \q CwW25 40 240
ROAD WORK \ » ; n
<= NEXT X MILES 620-1bTR| ROAD WORK CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . CSJ ! !
END 80 it END e | &2 CW7, CWs 36" x 36" | 48" x 48" >0 400
G20-1aT . . Limit WORK ZONE R ’ ’ X X
(Optional ROAD WORK BEGIN BEGIN min. o G20-2bT % % CWO. CW11 55 5002
see Note _ _ S WA ’ ]
1 ond 4) G2o-23# WORK 620-5T | BR3P ke g cwi4 60 6002
* % G20-9TP | 7oNE
NAME - 2 2
" " . . . ADDRESS 65 700
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC G20-6T it / CW3, Cw4, Z
(See note 2 below) % %R20-5T | FINES ___SWE___ CW5. CW6 48" 48" 48" 48" 70 800
DOUBLE CONTRACTOR ! ! X x 2
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 900
(620-2) "END ROAD WORK® sign, unless noted otherwise in plans. %% R20-50TP| g CW10, CWI2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . .. .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans. see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER 1. The Engineer will determine the types ond location of any odditional traffic control devices, {TMUTCD) typical opplication diograms or TCP Stondord Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs ore required, these signs will such as a flagger and occompon?ing 5"9"'?' or other signs, that should be used when work is . . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ Minimum distance fl:om work area to first Ac.jvc_mce Wm_fmng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . work area ond/or distance between each additional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT}sign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> ,
= " X% %G20-9TP [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO %X TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs”.
—=2 R20-5T =
G20-5T [ROAD WORK _ 1 |NeT FINES WARNING
xx* NEXT X MILES Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAME XX appropriate] . oot STATE LAW
oW1-aR % %G20-6T | AD0RESs CW13-1P e % %R20 5°TP|5'“‘“ TALK OR TEXT LATER 6. See sign size listing in "TMUTCD®, Sign Appendix or the "Stondard Highway
!\‘ggk e 620-10T % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
¢ 3X CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q qd q q
| < / N L & LEGEND
e e o900 0 000 oo oblo ol LK e Type 3 Borricode
/ => V4 oy, | fe 0 / = — )
7 e o0 7 f ee o — O OO | Channelizing Devices
] = WORK // = /eginning of SPEED '
= // SPACE | NO-PASSING N i wore oone [ 2 | sign
x Chonnel izing csJ Limit b m line should 00 620-2bT ¥ %
) _De.wces . . cgordnr}a're >< >< See Typical Construction
When extended distonces occur between minimal work spoces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYQUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS o be ploced on the G20-1 series signs and "BEGIN ROAD
BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
fe >l X XG20-9TP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %620-5T| ROAD WORK TRAFFIC » WARNING No decimals shall be used. = Safety
ROAD NEXT X MILES | | LIMIT | 5 xpo0-57 | FINES ) Slons & 7exas D - . Division
CLOSED Cwi-4L NAME DOUBLE N . . . exas Department of Transportation Standard
RI1-2 e >< >< ALK OR TEXT LATER STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ ¥ R20-50TP| sohces shal | be used as shown on the sample layout when advaonce
cv“ -6 Barricade or CWI3-1P —ovmcion | R2-1 L s L 620-10T gezge'“ signs are required outside the CSJ Limits. They inform the

channelizing
devices

/ FX T :

** - . .
. ) ) ) Tying auteide the CoJ Limits where sraftic fines moy courle | BARRICADE AND CONSTRUCTION
if k t.
; ; ; ; if workers are presen PROJECT L lMl T

q q
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
&
d % — e — e e —|— e e e i i e <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing |‘\CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices Control Plan. FILE: be-21. dgn DN: TXDOT ‘m:m)or‘uw: TxDOT | ck: TxDOT
// P X F\SPEED R2-1 . . .. . ©TxDOT November 2002 CONT | SECT J08 HIGHWAY
wggx 57 END e——— LIMIT <><> BN O Contractor will install a regulatory speed |imit sign at REVISIONS 0901 22 128 VARIOUS
SPACE ROAD WORK WORK ZONE the end of the work zone.
>< >< G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 5-21 PAR HONT 009
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "
ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever.
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ore. direction onty. csy of work activity and not throughout the entire project. Sianing show for -
e Bea for LIMITS Regulatory work zone speed signs (R2-1) shall be removed cle BC@) for LIMITS
. - 1T Vi
signing. or covered during periods when they are not needed. signing.
|
- . _ _% 'ﬁzr - - - - . L ~ 9 9 . . _ _;%%:_ N I _
|
IO | |o AN b @ ANNY ANNNNNY b |o |o§\\\\\\§§\\\\ |o N \i
‘ See General ‘ ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
x\ [ |
WORK | 620-50
SPEED
LIMIT o WORK | c20-50p ZONE SPEED )
7 () R ZONE iﬁﬁ%? LIMIT WORK WORK U IMIT
SPEED ZONE | 620-5aP ZONE | 620-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED ° SPEED 7 O R2-1
CW3-5 ES (:) R2-1 LIMIT LIMIT
6 O R2-1 6 O R2-1

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

GENERAL NOTES

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

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

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

SHORT TERM WORK ZONE SPEED LIMITS

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

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

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

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

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

projects where speed control is of major importance.

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

mounting height.

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

for each direction of travel.

. Frequency of work zone speed |imit signs should be:

40 mph ond greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

. Regulatory speed limit signs shall have black legend and border on a white reflective

background (See "Reflective Sheeting" on BC(4)).

. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,

"WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
directly, but shall be considered subsidiary to Item 502.

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

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

. Techniques that may help reduce traffic speeds include but are not Iimited to:

A. Law enforcement.

B. Flagger stationed next to sign.

C. Portable changeable message sign (PCMS).
D. Low-power (drone) radar transmitter.

E. Speed monitor trailers or signs.

. Speeds shown on details above are for illustration only.

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

.For more specific guidance concerning the type of work, work zone

conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

SHEET 3 OF 12

gco Traffic
- Safety
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BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

RA| T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS GENERL hOTES TOR WORK ZONE STow

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

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports.

. All signs shall be installed in accordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and

guide the traveling public safely through the work zone.

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

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

7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or

> damaged or marred reflective sheeting as directed by the Engineer/Inspector.

] % 8. ldentification markings may be shown only on the bock of the sign substrate. The maximum height of letters and/or compony logos used
Paved \///\\‘M 7 Paved \\///\\‘///s\'m % % for identification shall be 1 inch.

shoulder shoulder i ~ %{ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.

RAT F K fi 1 "Tex 1 ni form Troffi trol i " Port
% Wnen plocing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight ond plumb. 1. The types of sign supports, sign mounting height, the size of signs, and the type of sign substrates con vary based on the type of
Objects shall NOT be placed under skids as a means of leveling. work being [_)erformed. _The Engineer is respon§|ble for selec_:'rmg 'rhe_oppror_)rla're size sign for the type of work being performgd. Tt_1e
Controctor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in
¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regard to crashworthiness and duration of work requirements.

Supplemental plaques fodvisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies a location more than 3 days. ) . . . .
PP plog y P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
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c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
= shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
protrude ~ or screws. Use TxDOT's or SIGN MOUNTING HE IGHT
N . -T_ above sign \ monufacturer’s recommended T. The bottom of Long-Term/Intermediate-term signs shall be ot least 7 feet, but not more thon 9 feet, above the paved surface, except
/0 HE N procedures for attaching sign as shown for supplemental plaques mounted below other signs.
- substrates to other types of 2. IR: l;(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
E '|F ~) sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TE FH Support 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
i shal | not q / appropriate Long-term/Intermediate sign height
FH WE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
ol obove sign N F
DOUBLE i or Nails shall NOT S12E_OF SIONS o . . . .
- 1.  The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN_SUBSTRATES
KERS Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT I shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.
Sign supports shall N - A A 2. "Mesh” type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
extend more thon T directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support Mul 'riple fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
back of the sign . * screws that do not penetrate the face of the sign panel. The screws shall be ploced on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION Joined or spliced by SRERECTLYE SHERLING flecti f sheeti i flectivity requirements of DMS-8300
Wood, metal or . 1. Il signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements o -
Fiber Rein:‘orced Plastic ony meons Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION HH SICN LETTERS
; . . . - by splicing or .
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths 00 other means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice ond first class workmanship in accordance with Department Standards and Specifications.
of ot least the some gouge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediote stotionary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle size should be 24" x 24", 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely

2. STOP/SLOW paddles shall be retroreflectorized when used at night. . . . . Y covered when not required
" T attention to conditions that are potentially hazardous to traffic operations quired. . .
3. STOP/SLOW paddles may be ottached to o stoff with @ minimum show route designations des’rina‘r?ons direZHons distances serviges poin:rs 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1 i ’ i ’

of interest, and other geographical, recreational, specific service (LOGO), or 5 gn:;ze :rl]grrlfﬁg? g:durggéniglzoy:|rs'ior[::que properties under outomobile headlights at night, without domaging the sign sheeting.
cultural information. Drivers proceeding through a work zone need the same, * uriap ans.

. . . . 6. Duct tope or other adhesive material shall NOT be offixed to a sign face.
if not better route guidonce os normally installed on o roadway without 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.

length of 6’ to the bottom of the sign.

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

construction.
. . . . . SIGN SUPPORT WEIGHTS SHEET 4 OF 12
2. Wnen permanent regulatory or warning signs conflict with work zone conditions, T. Wnere sign supports require the use of weights to keep from turning over, the use
remove or cover the permanent signs until the permonent sign message matches of sondbags with dry, cohesioniess sand should be used ® Traffic
. . ;rs‘fc5°:$:ggo‘r:gnd'1'°n' For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiiiseigln
24 24 . constant weight. . . . I Texas Department of Transportation Standard
3. When existing permonent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. 4 ‘S'Ordgse GShS'?g SUPPg” weights. ¢ 35 Ibs ond ; 50 1b
4, If existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT ,rgoTO:é'é"r’g Spon veh?é:ulor
installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT lON
IH 24..4 IH 24..4 :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for chonnelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and monufactured
E°°k°;°:"g 'dRe"_ Whit Eg":g?:"go;dg:"’_“‘glmk relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order ite 9 . . 7. Sandbags shall only be placed along or laid over the base supports of the
= e = 5. If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TXDOT [exs TxDOT oW TxDOT [ ek: TxDOT
BACKGROUND ORANGE TYPE By, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damoged by the Contractor FLAGS ON SIGNS @©TxDOT November 2002 CONT | SECT J0B HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 0901 22 128 VARIOUS
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oisT CounTY SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flogs shall not be allowed to cover any portion of the sign face. 7-13  5-21 PAR HUNT Q] 1
[ 98 ]|
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. " Sign Sign > Sign Sign
% Maximum 24 2x6 e
% Max imum 4x4 [ i alic A 12 sq. ft. of - |<—>|/5k'd » Post « Post 2 »~ Post Post—
21 sq. ft. of "’°°s sign face 2x6 o : .
sign face POST 246 K N H
| 27 2x6 H
/ AN \ ~ \)<§°°e' :
i & : :
«S 1 « q S
* %4x4 nd o0 axd et el
wood v |°] desirable +|o| desirable
1 12" block block «|o : :| N
pos l = HE |3 18
?':’, 34" min. ]n Optional ‘f H
u _l_ '_‘ X Xaxa Length of skids may 48" HE sfrong soils, | reinforcing HE
Top be increased for minimum ofe 557 min. in sleeve ————sysfe 34" min. in Base
vood additional stapility. HH weak soils. | (172" larger |34 strong soi1s, | See tne cwzrco]l Bl post
See BC(4) post HH thon sign el Wy o for embedment,
for sign 2x4 x 40" Too HH post} x 18" HH 3 mn. 10
30 height 24" J/ See BC(4) . Anchor Stub HH HH weak soils.
requirement 5 2%6 fgg'Zrﬁn 24" ’/2x4 brace o tareer 86 Anchor Stub HE
1 . ole " oo
| requirement 3/8" bolts w/nuts than sign K (174" larger 3]s
L or 3/8" x 3 1/2" 2 post) —[3(6 than sign HH
I-—J I-—J b Ll 1 == D (min.) log / HH post) —=3f?
L1 _\|r_ N \ screws e e <
|‘ 20 = = 36" z Front 4x4 block 4x4 block i OE:T::,?]E; nt) (A::JJBNSTZUD) A OPTRIO.NE .
Front sice sice irec edme (Anchor Stub and Reinforcing Sleevel) WE:;GS ?'1‘:2’:3'
- [}
SKID MOUNTED WOOD SIGN SUPPORTS — Coed ot
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - .
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The moximum sign square footage shall adhere to the monufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sa. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
10 g ,r' ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
mm extruded 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
ply . . H
thinwal | plastic face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
5 "Traffic Engineering Standard Sheets" on BC(1)).
i- D 3/8" x 3" gr. 5 bolt
° {2 per support) joining
B sign panel and supports OTHER DES [ GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
B CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 374" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post
[ (DO NOT SPLICE) 13/4 " x 1 374" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
(1 (hole to hole) 12 ga. support 5 bolt supports, but 3/8" bolts with nuTs_or 3/8" >.< 3 172"
[ 1 374" galv. round telescopes into sleeve 13/4" x13/4" x 129" éggn:gﬁzz_ms* be used on every joint for finol
-t with 5/16" holes . thole to hole) : ~
°[] or 1374 X 1 34 " " " ~ 12 ga. square m e = 2. No more than 2 sign posts shall be placed within g
L square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
L to hole) 12 ga. square perforated tubing upright ————=1  \—d R —f - CNZTCD List.
Upright must ™ S S— tubing diagonal brace jos 3"
telescope to I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7' height o b Completely welded foundations shall be removed from the project site.
above pavement . o 2" x 2" x 59" : is wi i idi .
p 8" |- 13/4" x13/4" x 32" (hole . thole to hole) around tubing This will be considered subsidiary to ltem 502
Il to hole) 12 ga. square perforated i DS 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
X (hole to hole)
. o 3/8" X 4-1/2 or 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
& ° 5 BOLT (TYP )g ’ e per forated NOT be allowed. Posts shall be painted white.
7 o,‘ o L . I -y tubing sleeve
W A Q > | . | welded to skid [0 See the CWZTCD for the type of sign substrate
——r pin ot angle N - o €0 | that can be used for each approved sign support.
e e o+ oo o needed to o ) ~ <
match sideslope o
36" N o SHEET 5 OF 12
2.5 = " ® Traffic
@1/16 ; Sarety
Welds to start on K Texas Department of Transportation s on
opposite sides I P P Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back 111 puddie. 12 go. BARRICADE AND CONSTRUCTION
&7 upright
N7 S TR | S TYPICAL SIGN SUPPORT
weld— NelKg weld starts here
starts b H
here weld 5
% I
SINGLE LEG BASE 32 BC(5)-21
Side View FILe: bo-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 090122 128 | VARIOUS
- — - 9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7413 5-21 PAR AUNT QIZ
00
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . i
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable messoge signs (PCMS) . Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
ignt characters per word), not incluging simple words such os *T0, f600/Lame/Ramp C| i Action to Take/Effect on Travel Location Warning % x Advance
) , . n m r i it i . . . : :
3. Messages should consist of a single phase, or two phases that oa ane/sRamp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
6. When in use, the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The messoge CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundont information on a two-phase messoge; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
i i thi h i the thi line.
11 D e v Do o eeaar Od cnonging tne tird tine LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically ocross NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cbbrevidfed, Unless snown 1 the TWUITCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
15. PCMS charocter height should be at leost 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
e ‘E’”dh“‘LI’?* beflsgi$lehfr?: g* 'eai* 480 fe:;- boord rather th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message boord rather than
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should defoult to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma | NORM 2. The 1st phase lor both) should be selected from the 2. Roodway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD Parking PKING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
Road RD Phase Lists". 4, Highway names ond numbers replaced as appropr iate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do _Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
Express Lane EXP_LN Street ST no more than one week prior to the work.
LXpressway EXPWY SUnde SUN SHEET 6 OF ]2
0g Ahea T TEMP - °
Freeway FRWY, FWY Thor sy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Satety
Freewoy Blosked [FHY BLKD To Downtown T0 DT CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
ra
Hozar dous Driving [ FAZ DRIVING | [rerelors VRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozordous oter foll HAZVAT Toesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCT ION
I re— HWY [,'g‘ngL'g“;'fs TIHE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
. Vi
Highway S Venrcles (s VEW,_VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
S ra— s Wadnesady WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit zT LI 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6) -21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lone Closed LN CLOSED H shall maintain the legibility/visibility requirement Iisted above. FILE: bc-21. dgn ON: TXDOT | cks TxDOT|ows TxDOT | ks TxDOT
Will Not WONT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0901 22 128 VARIOUS
Roadwa 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the - -
y . 9 07 8 14 DIST COUNTY SHEET NO.
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 PAR HUNT Q] 3
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1.

10.Missing or damoged Barrier Reflectors shall be replaced as directed

1

.Single slope borriers shall be delineated as shown on the above detail.

Barrier Reflectors shall be pre-qualified, ond conform to the color and
reflectivity requirements of DMS-8600. A I1ist of prequalified Barrier
Reflectors can be found ot the Material Producer List web oddress
shown on BC(1),

Color of Barrier Reflectors shall be os specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

LPCB is approved for use in work
zone locations, where the posted
speed is 45mph, or less. See
Roadway Standard Sheet LPCB.

Barrier Reflector on
16" tall plastic bracket

\

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

CONCRETE TRAFFIC BARRIER (CTB)

See D & OM (VIA)
Where traffic is on one side of the CTB, two (2) Barrier Reflectors

shal |l be mounted in gpproximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be locoted directly below the reflector mounted on top of
the barrier, as shown in the detail above.

Where CTB seporates two-way traffic, three borrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in
the detail above.

When CTB seporates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB.

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

the edgeline being supplemented.

Moximum spacing of Barrier Reflectors is forty (40) feet.

Pavement markers or temporary flexible-reflective roadway morker tabs
shal | NOT be used as CTB delineation.

Attachment of Barrier Reflectors to CTB shall be per manufacturer's
recommendat ions.

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

DELINEATION OF END TREATMENTS

END TREATMENTS FOR
CTB’S USED
IN WORK ZONES

End treotments used on CTB’s in work zones
shal | meet the opppropriate crashworthy
standords as defined in the Manual for
Assessing Safety Hardware (MASH). Refer

to the CWZTCD List for approved end
treatments and manufacturers.

by the Engineer.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

FILE

WARNING L IGHTS

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

2. Warning lights shall NOT be installed on barricades.

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

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control

The Engineer/Inspector or the plans shall specify the location and type of worning lights to be installed on the traffic control devices

5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB"
5.

approved substitute mounted on a 1.
drum adjacent to the travel way. 2.

6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will
certify the worning 1ights meet the requirements of the Iatest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights

7. When used to delineate curves, Type-C aond Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside.

8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans.

Iype € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

Type A flashing warning Iights are intended to warn drivers that they are approoching or are in a potentially hazardous area.

Type A random flashing warning lights are not intended for delineation and shall not be used in a series.

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

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

5. Type A, Type C ond Type D warning lights shall be installed at locations as detailed on other sheets in the plans

6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel.

7. The moximum spacing for warning |ights on drums should be identical to the channelizing device spocing.

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

reflective surface area of ot least

1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the
discretion of the Contractor unless otherwise noted in the plans

2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted
on the CWZTCD.

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches.

Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . .

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it
attaches to the drum.

The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for

DMS 8300-Type B or Type C.

7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized.

8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic.

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements.

30 square inches .

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

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

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

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

4. The Flashing Arrow Board should be oble to display the following symbols:

[ ] [ J
[} [}
[} [ ] [}
[ J [}
[J [J
° o OR °
[ ]
[ ] o ° °
[ N )
L ® LJ .c' .c
[} ®
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ [

[} [ J [ ] [ ] [ ] [ J
[ J [ J [ J [ ] [ ] [}
[ ] o o o [ ] o 6 6 0 o [ ] [ ] [} [}
[ ] [ ] [ ) [ ] [ ] [ ]
[J [J [ J [ J [J [ ]

DOUBLE ARROW RIGHT/LEFT ARROW
(right arrow shown;

left is similar)

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

5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
Diomond Caution mode as shown.

6. The straight Iine coution display is NOT ALLOWED.

7. The Flashing Arrow Board shall be capoble of minimum 50 percent dimming from roted laomp voltage.
The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.

8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
intervals of 25 percent for eoch sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.

10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display may be used during daylight operations.
11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
to bottom of panel.
REQUIREMENTS
MINIMUM
MINIMUM | MINIMUM NUMBER
TYPE| "size | oF paneL Lawps | VISIBILLTY ATTENTION WHEN NOT IN USE, REMOVE
Flashing Arrow Boords THE ARROW BOARD FROM THE
B | 30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
C 28 x 96 15 I mile outomatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12

TRUCK-MOUNTED ATTENUATORS

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

1.

Truck-mounted attenuators (TMA) used on TxDOT facilities
must meet the requirements outlined in the Manual for
Assessing Safety Hardware (MASH)

Refer to the CWZTCD for the requirements of Level 2 or
Level 3 TMAs.

Refer to the CWZTCD for a list of approved TMAs.

TMAs are required on freeways unless otherwise noted
in the plans.

A TMA should be used anytime that it con be positioned
30 to 100 feet in odvance of the area of crew exposure
without adversely affecting the work performance.

BC(7)-21

BARRICADE AND CONSTRUCTION
ARROW PANEL, REFLECTORS,
WARNING LIGHTS & ATTENUATOR

The only reason a TMA should not be required is when a work [ ¢ bo-21. dgn oN: TxDOT ‘m:nyOT‘DM TXDOT | ck: TXDOT
area is spread down the roadway and the work crew is an
extended distance from the TMA. ©-00r_Noverber 2002 S ) - i
REVISIONS 0901| 22 128 VARIOUS
9'07 8-14 DIST COUNTY SHEET NO.
7-13 5-21 PAR HUNT 014
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GENERAL NOTES

1.

2.

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

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

if personnel are present on the project at all times to maintain the
cones in proper position and location.

For short term stationary work zones on freeways, drums are the preferred

channel izing device but may be replaced in tapers, tronsitions and tangent

sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

Drums ond all related items shall comply with the requirements of the
current version of the "Texas Monual on Uniform Traffic Control Devices"
(TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

Drums, bases, and related materials shall exhibit good workmanship and
shall be free from objectionable marks or defects that would adversely
affect their appearance or serviceability.

The Contractor shall have o moximum of 24 hours to replace any plastic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

Plastic drums shall be o two-piece design; the "body" of the drum shall

Handle

Top should not
allow collection

of water or
debris

18" min

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

4" max
4" min
8" max
(typ)

2" max
(typ.}

36" mi
42" max

Eoch drum shal | have

a minimum of 2 orange
ond 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
orange.

[<— Taper to allow
for stacking o

Chevron CW1-8, Opposing Traffic Lane

)

18" x 24" Sign 12" x 24"
(Moximum Sign Dimension) Vertical Panel
mount with diogonals

Divider, Driveway sign D70a, Keep Right sloping down towards

R4 series or other signs as approved

travel way
by Engineer

Plywood, Aluminum or Metal sign
substrates shall NOT be used on
plastic drums

=~
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
2. The body and base shall lock together in such a manner that the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles. .
3. Plostic drums shall be constructed of lightweight flexible, and
deformable materials. The Controctor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. 1. Signs used on plastic drums shall be monufactured using
4. Drums shall present o profile that is g minimum of 18 inches in width substrates listed on the CWZTCD
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal |l be manufactured with Type B or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shal | be designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
al low attachment of @ warning |ight, warning reflector unit or approved Detectoble Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B
orange and white retroreflective circumferential stripes not less than Continuous smooth Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in . .
width. 4, Other sign messcges.(fex+ or syn?oluc{ may be used as
7. Bases shall have @ maximum width of 36 inches, a maximum height of 4 approved by the Engnneer._Sngn dimensions shal | not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.
8. Plostic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE} or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. ond nufz two washers, and one locking washer for each
10. Drum and base shal | be marked with monufocturer’s name and model number. connect ion.
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING 9 adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves
Specification DMS-8300, "Sign Foce Materials." Type A or Type B on merging tapers or on shifting tapers. When used in these
feflecfive sheeting shall be supplied unless otherwise specified 2 M locations, they may be placed on every drum or spaced not
in the plans. ox. more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-place and exhibit no delaminaoting, craocking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 ond RI-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal losted boses sholl be lorge enough to hold up to 50 Ibs. of sond. ’ 3;‘;25[":3:“2:gﬁ‘;"":"l‘,rge:‘l’::zI°g‘|‘sg;‘l’ff¥‘l’;'s< g;f;z';fjuse the SHEET 8 OF 12
This bosea Yhen filled with the ?ollosf material, should weigh ?efween ) closed sidewalk, a Detectable Pedestrion Barricade shall be ‘ ® Traffic
35 Lzs (m;n'zgm)sogd 50 :bsfiggx;::m;;slheszgéI?z*om:ZnZef§?ngIglggi'c placed across the full width of the closed sidewalk instead = éﬁzzgz
0 three sandbags separate ’ [ =Tl ! of a Type 3 Barricade. I 7
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian borricades similor +o the one plctured Texas Department of Transportation Standard
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. baorriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectoble edging can satisfaoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Tope, rope, or plastic chain strung between devices are not
3. Recycled truck tire sidewalls may be used for ballast on drums approved getectoble, do not comply with the design stondards in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist "Americans with Disabilities Act Accessibility Gundellne§
. * . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn oN: TxDOT ‘m:TxDOT‘M: TXDOT | ck: TxDOT
a hazard when struck by a vehicle. [¢] sToo+h continuous rail suitaoble for hond trailing with no ©Tx00T Noverber 2002 ey e - oy
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. EVISTONS 0901 22| 128 VARIOUS
7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_21 DIST COUNTY SHEET NO.
7-13 PAR HUNT 015
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VP-1L

Fixed Base
w/ Approved
Adhesjve

8" to 12"
—

4"

8" to 12"
=

8" to 12" 8" to 12"

T

See
note 7

VP-1R RN

Sur face
Mount

BOSE‘///Surface
LN

Roadway

8" to 12"

—

24"
min.

24" min.

Yy

e—

36" min. distonce above travel way

I=

18" -

F1XED

(Rigid or self-righting)

36"
in.

3

(Rigid or self-righting)

PORTABLE

Self-righting
Suppor t

12" minimum
embedment
depth

4

Rigid
Support
_
D Z8

DRIVEABLE

Vertical Panels (VP’s} are normally used to channelize
traffic or divide opposing lanes of traffic.

VP’s may be used in daytime or nighttime situations.
They may be used ot the edge of shoulder drop-offs and
other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's

for drop-offs.

VP’s should be mounted back to back if used at the edge
of cuts odjacent to two-way two lane roadways. Stripes
are to be reflective orange and reflective white and
should always slope downward toward the travel lane.
VP’s used on expressways and freeways or other high
speed roadways, may have more than 270 squore inches

of retroreflective orea facing traffic.

Self-righting supports are available with portable base.
See "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

Sheeting for the VP’s shall be retroreflective Type A or
Type B conforming to Departmental Material Specification
DMS-8300, unless noted otherwise.

Where the height of reflective moterial on the vertical
panel is 36 inches or greater, a ponel stripe of

6 inches shall be used.

VERTICAL PANELS (VPs)

36" min. distance above travel way

12"

1. The chevron shall be a vertical rectangle with a
minimum size of 12 by 18 inches.

18"
Min.

2. Chevrons are intended to give notice of o sharp

GENERAL NOTES

change of alignment with the direction of travel 1.
ond provide additional emphasis ond guidance for
vehicle operators with regaord to changes in
horizontal alignment of the roadway.

3. Chevrons, when used, shall be erected on the out-
side of a sharp curve or turn, or on the far side 2
of an intersection. They shall be in line with

36"

and at right angles to approaching traffic.
Spacing should be such that the motorist always 3.
has three in view, until the change in alignment
eliminates its need.

4, To be effective, the chevron should be visible
for at least 500 feet.

5. Chevrons shall be orange with @ black nonreflec- 4
tive legend. Sheeting for the chevron shall be
retroreflective Type Br or Type Cr. conforming to
Departmental Material Specification DMS-8300,

= unless noted otherwise. The legend shall meet the 5

P

Fixed Base w/ Approved Adnhesive 6
(Driveable Base, or Flexible
Support can be used)

— requirements of DMS-8300.

For Long Term Stationary use on tapers or
transitions on freeways and divided highways,
self-righting chevrons may be used to supplement
plastic drums but not to reploce plastic drums.

CHEVRONS

Work Zone channelizing devices illustrated on this sheet may be installed
in close proximity to traffic ond are suitable for use on high or low
speed roadways. The Engineer/Inspector shall ensure that spacing ond
placement is uniform and in occordance with the "Texas Monual on Uniform
Traffic Control Devices" (TMUTCD)

Channelizing devices shown on this sheet may have a driveable, fixed or
portable base. The requirement for self-righting channelizing devices must
be specified in the General Notes or other plan sheets

Channelizing devices on self-righting supports should be used in work zone
areas where channelizing devices are frequently impacted by errant vehicles
or vehicle reloted wind gusts moking alignment of the channelizing devices
difficult to mointain. Locations of these devices shall be detailed else-
where in the plans. These devices shall conform to the TMUTCD ond the
"Compliont Work Zone Traffic Control Devices List" (CNZTCD).

The Contractor shall maintain devices in a cleon condition and reploce
domaged, nonreflective, foded, or broken devices and bases 0s required by
the Engineer/Inspector. The Contractor shall be required to maintain proper
device spacing ond al ignment.

Portable bases shall be faobricated from virgin and/or recycled rubber. The
portable bases shall weigh o minimum of 30 Ibs.

Pavement surfoces shall be prepared in a manner that ensures proper bonding
between the odhesives, the fixed mount bases and the pavement surface.
Adnesives shall be prepared ond applied according to the manufacturer’s
recommendat ions.

The installotion and removal of chonnelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
surface discoloration or surface integrity. Driveable baoses shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application and removal procedures of fixed bases

FILE

12"

18"

36"

CWe6-4

Ponels
mounted
back to back

A=

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted
on drums.

=4

D

1. Opposing Traffic Lone Dividers (QTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporary
centerlines. The upward and downword orrows
on the sign's face indicate the direction of
traffic on either side of the divider. The
base is secured to the pavement with an
adhesive or rubber weight to minimize movement
caused by a vehicle impact or wind gust.

2. The OTLD may be used in combination with 42"
cones or VPs.

3. Spacing between the OTLD shall not exceed 500
feet. 42" cones or VPs placed between
the OTLD's should not exceed 100 foot spacing.

4. The OTLD shall be orange with a block non-
reflective legend. Sheeting for the OTLD shall
be retroreflective Type Bp or Type Cp conforming
to Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

OPPOSING TRAFFIC LANE DIVIDERS (OTLD)

LONGITUDINAL CHANNELIZING DEVICES (LCD)

1. LCDs are crashworthy,

can be connected together. They aore not designed to contain or redirect a vehicle on impact
2. LCDs may be used instead of a line of cones or drums.

3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and

used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers

on BC(7) when placed roughly parallel to the travel

lanes.

6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting
near the top of the LCD along the full length of the device.

WATER BALLASTED SYSTEMS USED AS BARRIERS

lightweight, deformable devices that are highly visible, have good target value and

Minimum Suggested Maximum
Posted| Formula qu:fi[ggéihs C:zggéT?z?:
Speed * % Devices °
10° 17 12° on a Oon a
Of fset/Of fset/Offset| Taper Tangent
30 2] 150°| 165" 180’ 30’ 60"
35 L:-ﬂg- 205'] 225 | 245'| 35 70’
40 265°| 295'| 320° 40’ 80
45 450’ | 495 | 540 45° 90’
50 500°| 550'| 600" 50° 100’
55 L=WS 550’| 605'| 660’ 55° 1107
60 600’ | 660’ | 720 60’ 120°
65 650'| 715'| 780’ 65° 1307
70 700°| 770 | 840" 70" 140’
75 750’ | 825'| 900’ 75° 150°
80 800’ | 880’ | 960’ 80’ 160’

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

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

(FT.}

1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on

roodway speed and barrier opplication.

2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation
or chonnelizing devices to improve doytime/nighttime visibility. They may also be supplemented with pavement markings
3. Woter ballasted systems used as barriers shall be placed in accordonce to application and installaotion requirements

specific to the device, and used only when shown on the CWZTCD Iist.

4. Water ballasted systems used os barriers should not be used for a merging toper except in low speed (less than 45 MPH)
When used on o taper in a low speed urban area, the taper shall be delineated and the taper length

urbon areas.

should be designed to optimize road user operations considering the available geometric conditions.

5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

as per monufocturer recommendations or flaored to a point outside the clear zone.

If used to chonnelize pedestrians, longitudinal channelizing devices or water ballasted
systems must have o continuous detectable bottom for users of long cones ond the top
of the unit shall not be less than 32 inches in height.

HOLLOW OR WATER BALLASTED SYSTEMS USED AS
LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS

SHEET 9 OF 12

3;2223‘,,® Traffic
- Safety
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
CHANNEL IZING DEVICES

BC(9)-21

FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
REVISIONS 0901| 22 128 VARIOUS
9-07 6-14 DIST COUNTY SHEET NO.
7-13 52 PAR HUNT 016

1035



No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a ]

divided highway shall be NAVE ~ . 1. Where positive redirectional

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 ROAD e | 620-67 = capability is provided, drums
for details of the Type 3 Barricodes and a list of all materials CLOSED _STATE may be omitted.
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plastic construction fencing

2. Type 3 Barricades shall be used at each end of construction ) may be used with drums for
projects closed to all traffic. T y ! -

3. Barricades extending across a roadway should have stripes thot slope e . safe-.ry as required in ”_‘e plans.
downward in the direction toward which traffic must turn in detouring. i 3. Vertical Panels on flexible support
When both right aond left turns are provided, the chevron striping may Tvpical may be substituted for drums when the
slope downward in both directions from the center of the barricade. . ypica shoulder width is less thon 4 feet.
ghere ng '.rurgergrz_pro:Eded Srrr aQ glt;rs;ed rosrld, s;ripizg should slope —_ Plastic Drum 4, When the shoulder width is greater

lownward in bo irections towar e center of roadway. _ N .

4. Striping of rails, for the right side of the roadway, should slope ?ﬁ) = PERSPECTIVE VIEW ;zonb;zqﬁiiéds:iogzm:zrzréIsz;:
downward to the left. For the left side of the roadway, striping " o 5 Dry s must extend the length *
should slope downward to the right. ese drums « Drums must extel e lel

5. Identification markings may be shown only on the back of the - are not required of the culvert widening.
barricade rails. The moximum height of letters and/or company logos = on one-way roadway
used for identification shall be 1",

6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW M LEGEND
clear zone is provided. Roadway @l’

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

8. Where barricades require the use of weights to keep from turning over, - o % QD asTi
the use of sondbogs with dry, cohesionless sond is recommended. The ‘H=H’ ‘H=H’ 55 g
sandbags will be tied shut to keep the sond from spilling and to The three rails on Type 3 barricodes ® S — Plastic drum with steody burn Iight
maintain @ constant weight. Sond bags shall not be stacked in @ manner shal | be reflectorized orange and 10° 2y - QD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ ’/\

Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides i m m m ©2l g Gi) Steady burn warning light
permitted. Sandbags should weigh a minimum of 35 Ibs ond o moximum of for two-woy troffic. I ] e+ g 1| or yellow warning reflector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant 1l [T ] 1l 2 -
vehiculor impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour s g =
for sandbags. Sandbags shall only be placed along or upon the base ' g O %P % p .
supports of the device ond shall not be suspended above ground level £y " A ;?ggegieor;;i;:;h?ngplgcs]; ;?cd?:mihgnc:zzn
r hung with rope, wire, chains or other fasteners. H H ]
9. ghee‘rigg for basr,icodes'sholl be retroreflective Type A or Type B - Slgns.shoulc.:l be rpoun'red on independert supp?r'rs at a 7 foot 8’ max. length Type 3 Barricades € > E - width makes it necessary. (minimum of 2
H . I mounting height in center of roodway. The signs should be a ol o ond moximum of 4 drums)
conforllnnq to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Borricades. <0 2
ofherwise noted. 2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % @
Barricades shall NOT PLAN VIEW
be used 0s o ston support- TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Ny & & v at
nominal Reflective
:450 /\/\/ Sheeting

6" 6" 7 inches.

CONES

min. orange

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
4’ min., 8 max. —= 4 T m.in:
1 I " min. $:: oronge 2" mox.
2" min, . . 3" min.
[ " min. min. white
: 42" 2" to 6"
¥ 28" min. 3" min.
e min.
Stitfener [l AV 2V &V &9 & & &1 28"
N Flat rail min.
Stiffener may be inside or outside of support, but no more than _ 4l_

2 stiffeners shall be allowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Two-Piece cones Tubulor Marker

One-Piece cones
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Alternate - .
Alternate CH) 28" Cones shall have o minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. QD 30 Ibs. including base.
| 50° | at 50’ maoximum spacing | 50" |
| | | | T SHEET 10 OF 12
Min. 2 drums Min. 2 drums 1. Traffic cones ond tubulor markers shall be predominantly orange, and ' ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. = Safety
borr icade QD STOCKPILE borricaode 2. On?-piece cor]es have the body ond base of the cone molded in one consol idated I Texas Department of Transportation sDt'aV,'ﬁd'g”] Y
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.
QD 3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
o o o a O 4, Cones or tubular markers shall have white or white and orange reflective BARR l CADE AND CONSTRUCT lON
. bands os shown obove. The reflective bands shall have a smooth, sealed
gz g::;giz ;SO:: De_snroble . outer surface and meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
t;” icod Y b stockpile location Channelizing devices parallel to traffic Specification DM5-8300 Type A or Type B. . .
or barricade may be is outside should be used when stockpile is 5. 28" cones and tubular markers ore generally suitable for short duration and
omitted here clear zone. within 30’ from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site
<o to maintain them in their proper upright position. BC ( ] 0) = 21
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn oN: - TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
= durations. @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
1. gzge:hggembulor morkers used on eoch project should be of the same size 8RE21$10N5 0901 22 128 VARIOUS
) 9-07 -1 DIST COUNT SHEET NO.
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 3 521 o 017
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No warranty of any
ility for the conversion

ges resulting from its use.

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or doma

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS
. P . . . EPOXY AND ADHESIVES DMS-6100
1. The Contractor shall be responsible for maintaining work zone and 1. Pavement markings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T - — FERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
e o . . lans. 7 0 -
within the (SJ limits unless ofherwise stated in the plons 2. The above shall not opply to detours in place for less than three . //%//f///////ﬁ////% PREFABRICAT
2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, EFABRICATED DMS-8241
"Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i | PAVEMENT MARKINGS
P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE
3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 4 Y — } ROADWAY MARKER TAB,S DMsS-8242
plans or specifications. so as not to leave a discernoble marking. This shall be by ony method - Adhesive pad
approved by TxDOT Specification Item 677 for "Eliminating Existin H H . P on . .
4, Pavement markings shall be installed in occordonce with the TMUTCD stem;n'r Mzrk)i(n s oﬁd lIJIo;ker;" fminaring Existing Heignt of sheeting A list of prequalified reflective raised pavement markers,
ond as shown on the plans. 9 . is usually more than non-reflective traffic buttons, roadway marker tabs and other
. . 4. The removal of pavement markings may require resurfacing or seal 174" ond less thon 17, pavement markings can be found at the Material Producer List
5. When short term markings are required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).
morkings shall conform with the TMUTCD, the plans ond details as
shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be
successful on a particular type pavement may be used.
6. When staondard pavement markings are not in place ond the roadway P P d STAPLES OR NAILS SHALL NOT BE USED TO SECURE
is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemarks
9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. Tabs detailed on this sheet are +o be ins:
" \ . . pected ond accepted by the
RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normally required, however ot the option of the Engineer, either “"A"
on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the
roadway.
2. All raised pavement markers used for work zone morkings shall meet v
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
Maoterial Specification DMS-4200 or DMS-4300. aond submit to the Construction Division, Materials and Pavement

Section to determine specification compliance.

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

PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a

straight line. Using a mediumn size passenger vehicle or pickup,

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. run over the markers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
2. Non-removable prefabricated pavement morkings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
the requirements of DMS-8240. be lost or displaced as a result of this test.

3. Small design varionces may be noted between tab monufacturers.

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

1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP{7-1) for tab placement on seal coat work.
markings within the work Iimits.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

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

project shall be of the same monufacturer.

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

surfaces.
Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE JASED o 127 Yo o o o o o o o\ao o 070 o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0o o o o O o O o
i oomoo ooooo NO-PASSING i 4"
\ , DOOODOOE%OOODOOOD oogooo oOoooo REFLECTORIZED L
— PAVEMENT 4 to 12" x
Yell Yellow &7 Aﬁ’ LINE
o> Yellow P veriow o> Type 11-A-A Type Y buttons MARKINGS L
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o o“od o o o o o o
MARKERS
T pe II-A- A
* < y < LINES OR SINGLE 80" + 3"
oo OODO ODOOODOOODOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

I —& —— —— oo o o0o0m0Oo/o oonol ooo gogion MARKINGS
|:‘,> Yel low Type Y w_ jo q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

T I-C

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype Type W buttons
Pattern A is the TXDOT Staondard, however Pattern B may be used if approved by the Engineer WIDE P’}Cé::z'r 1-2" LE‘% o C|><_U 60 o0 o O o/o0o o O o
Prefabricated morkings may be substituted for reflectorized pavement markings. LINE MARKERS Fo o o o oo o oo o o o Qoo

8"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL 1ZING LINE USED TO PAvEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type 1-C or I1I1-A-A 30"+/-3"
—b'—'d—
/ RAISED ooooaQ a a \DODOD

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

a
. 51 5°
Wit 4 € Type W buttons Type 1-C or 11-C-R <3 LINE MRERS e 10" —sk—— 30 . C\ZType W or =t
— e — o low — — oooon goooa a non/ [alelulela] ooodon Y buttons

Type I'A\ Type Y bu++ons\ <,):' OR s .
oOooooO0o0o0O0 OooO0OoooO0DoooOb0Doo0oo0oO0oO0OoO0OO0OCOOOOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
INE s T — il
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L MARK INGS e 10" —4 30’ | White or Yellow

o> vel Iow/ o> Type 1-A Type Y buttons BROKEN Type 1-C or 11-A-A
- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
ooooopmgooonomooonoooonpoo0oo0nOO0OO0 DOOOE\OOODOOODOOOD RAISED o o o o o o [m] o o
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \¥Type I-c PABENT 0 O o o '"?%fo0 o o o __/44115 o
Prefabricated markings may be substituted for reflectorized pavement morkings. AUXILIARY 3 o Type 1-C or 11-C-R
OR

EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 6
LINE reriectorizen [N [ ] ]

PAVEMENT

.

MARKINGS 3 9
Type W buttons I:f/‘TYIZJe I-C <ZI
——— White /— ——— ——— oogono goooa \EIOEIOEI goool gogon gogoa
' < Type 11-A-A Type Y buttons <5 REMOVABLE MARK INGS 5t 6" pey
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y ¢
SHEET 12 OF 12
=t L
<:| Type W buttons Type I-C <:| = afety
. Division
— — — — ooooo Dooon _\n\mon -n\ohon ooooo ooooa I Texas Department of Transportation Standard

oonoooo0oaQ o oaQ 00E|000DOOODOOODOOODOOODOOODOOOD

- - _§Ye| o e "ff:: " ourons. Type T1-A-A . BARRICADE AND CONSTRUCTION

—— goooa goooa
ocooooon oonooouooonooouooonooonooonooonooon Raised pavement markers used as stondard PAVEMENT MARK[NG PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon oooon oo ool oo products list and meet the requirements of
o> Swnite” o> Type W bu++ons_/o E\_Type e Item 672 "RAISED PAVEMENT MARKERS. " BC(12) -21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT Jos HIGHNAY
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No warranty of any
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The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
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END LEGEND

ROAD WORK Chonnelizing ezzz=2|Type 3 Barricade 2 ® |Channelizing Devices
Devices
G20-2 . Truck Mounted
48" X 24" (See note 2) A 'j Heavy Work Vehicle AN |attenuator (TMA)
| (See note 2) A | | & |Trailer Mounted Portable Changeable
| . S Flashing Arrow Board Message Sign (PCMS)
Cwzo-1D END | 2 |sign <:| Traffic Flow
| Frogs TR | | ROAD WORK '
See note 1) @ 1 Channelizing | 0\ Flag D_O F lagger
0l c Devices )
vl a G20-2
| - E (See note 2) A | 48" X 24"
519 | - [ (See note 2)A Minimum Suggested Moximum| .. .
518 S . Desirable Spacing of Mun.umun Suggested
g . ! gggoxlgsu . = - | Psosfedd Formula| Toper Lengths Channel izing S;J'cgi”n Longi tudinal
CW20-1D \ | € > | g o (Flags- a | . pee * % Devices rgn 9 |Buffer Space
48" X 48 ol ° 2| .85 See note 1) 28 | * 10 | a1 |12 On a On a |pistance "B"
(Flags- ES @ @ 3l 558% . |E < Offset|Of fset/0f fset| Taper | Tangent
See note 1) | 1 | a|=85° 52 5 | 5 oR | 30 2] 15077165 [ 180°] 30 60° | 120 90"
-
M 8358 gy |3 S| .58, ! 35 |- &> [2057 225" 2457 35 70" | 160 120
| 4728 ol3 3 | 3| Zu8% | 40 265'] 295 320 40’ 80’ | 240’ 155°
| k N & & R . 45 450'] 495'| 540°| 45 90" 320" 195"
* e éu? 85“0% | 50 500’ | 550'| 600’ 50 100’ 400’ 240’
-— —OoN~ ’ . . . . . .
" | | 4 s < | % | | : 55 | | .ws [5507] 605 660°| 55 110 500 295
H L | > L4 | 60 600 | 660'| 720’ 60’ 120° 600" 3507
4 | 3| c el | S 65 650°] 715°[ 780 65 | 130’ 700’ 410’
Chqnnelizing 2 g | r ¢ | 70 700 | 770’ | 840’ 70’ 140 800" 475"
Devices 512 -“ y 32| Inactive | 75 750 | 825'| 900’ 75’ 150" 900’ 540’
el L |
(See note 2)A | Sl | n‘z‘,":’ | 5 ve"’h°;'"c",e . % Conventional Roads Only
El3 10 ,:}f‘\):‘ 0| (See Note 3)| %% Taper lengths have been rounded off.
S Minfaee . : L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
Channelizing | vy t Work vehicles or ——| o
devices may be L | o other equipment <
omitted if the % S necessary for the —F O
work area is a M a work operation, such
minimum of 30’ | o | « as trucks, moveable 3zl TYPICAL USAGE
from the nearest -E cranes, ‘e1'c. , shall ,; . MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way,— | Sh . 5] remain in areas “ DURATION STATIONARY | TERM STATIONARY STATIONARY
adow Vehicle = separated from o
with TMA and lones of traffic by + . v v
Shadow Vehicle 8 high !n'rensrry | channel ization 8 5.|
; ; 2 rotating, devices at all times 9 =
with TMA and high | xe o flashing, : 3 . | GENERAL NOTES
intensity rotating, o gI__ v oscillating or | | -
flashing, = L strobe |ights. . < 1. Flogs attached to signs where shown are REQUIRED.
oscillating S (See notes 4 & 5) S?$ﬁ°¥MXeh'g'e S - | 2. AIl traffic control devices illustrated are REQUIRED, except those
or strobe |ights. | u L | ¥ ‘If:: n infeggif | denoted with the triongle symbol may be omitted when stated elsewhere
(See notes 4 & 5) | ro$oﬂn floghin . in the plons, or for routine maintenance work, when approved by the
o il Iog'inq or o Engineer
osci .
| u s c n strobe |ights. | 3. lnoctive work vehicles or other equipment should be parked near the
o|a | (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
~-|E o - | | 4. A Shadow Vehicle with a TMA should be used anytime i+ can be positioned
518 . 30 to 100 feet in advance of the area of crew exposure without adversely
| cle L | | | affecting the performance or quality of the work. [f workers are no
8 g | o longer present but road or work conditions require the traffic control
o to remain in place, Type 3 Barricades or other channelizing devices
| 8y * I | | may be substituted for the Shodow Vehicle and TMA.
e | 3 . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . . L'y - | surfoce, next to those shown in order to protect wider work spoces.
.. ~ Py N - 6. See TCP{5-1)for shoulder work on divided highways, expressways ond
Channelizing | n x 5 | = | . o . freeways.
?fg’;c,f;e 2)A : - ° . b . > | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
| 3 g c | : "ROAD WORK AHEAD" signs for shoulder work on conventional
C
END ” & | -la Channel 1zing . 4 | roadways.
ROAD WO L Devices I .
. | N 6202 @ G Z b3 (See note 2) A 0 | G e 58 |
ks S 48" x 24" | g § 52 '
é @ G 3 (See note 2A g0 5": |
£ | = L | £ ® :
(%] v | L| O >
O| 4% oo |
-~ - MES Tl :
m u ) 5 ® Traffic
| ch . | | = | 2l | ;’ Operations
annelizing / \ x| . . Division
Cw20-1D Devices _— Texas Department of Transportation Standard
48" X 48" (See note 2)A | : y
| S(Flugs:r 18T '
e ROL PLAN
END l C A A
o ek CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
(See note 2) A 2320)2128
TCP (1-1q) TCP (1-1b) (F 1ags- TCP (1-1¢) (F 1ags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7) -
FILE: topl-1-18.dgn DN: ‘CK: ‘DW: CK:
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER © TxDOT December 1985 CONT |secT JoB HIGHWAY
= 2-94 4_98REVISI°N5 0901| 22 128 VARIOUS
Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 brsT CounTY —
1-97 2-18 PAR HUNT 020
B3]




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \GREEN\PS&E -GAO\FUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTRES ANDURDSY +tp2thergfegppts or for incorrect results or domoges resulting from its use.

10:12:46 AM

10/8/2023

DATE:
FILE:

LEGEND
1 ezzz2|Type 3 Barricade @ 8 |Channelizing Devices
. Truck Mounted
| | | T3 |Heavy Work venicie | @R |xtrenuator (Tva)
N Trailer Mounted Portable Chongeable
0 | G @ | G 5 s Flashing Arrow Boord Message Sign (PCMS)
| hv) -
8 3 N20 1D RN E END - |sign <p |rorfic Fiow
2 | é | END (Flags- g ‘1’:’ ROAD WORK <N\ Flag D—() F lagger
2 5 - ROAD WORK See note 1) 620-2
c 7} Cw20-1D v
n 48" X 48"\ g g 620-2 | 48" X 24" Minimum Suggested Maximum
- = - i P
| Seo fote 1) 3 | 3 48" x 24" (see note 2)A posteo| Formata| 1228 TeRle | Spocing of | MMM | Suggestes
hannelizing f Longitudinal
£ 5 (See note 2)A | Sp;ed X % Devices sp?i.‘.ng Buffer Spoce
c 5 10° 1 127 On o on a : "B"
| 8,25 | Offset|Offseti0ffset] Toper | Tangent |PFS*once
g‘g’%o)‘('ga,, 2 AN éw L | 30 21150165 180 30 60" 120" 90"
- c
(F logs- 22 21386 35 |- ¥ [205 225" 245" 35 70" | 160 120
| 55 < 82| E 6
See note 1) S0 x | o _ 5o | 40 265'| 295'| 320'| 40’ 80" 240’ 155°
N .
x . o O go|n” | - 45 450" 495'| 540°| 45 90" |_320° 195
|
I | | o © a x ™ | 50 500°| 550'| 600" 50° 100’ 400" 240’
® FEl < | <« : 55 | | .yg [5507] 605°] 660°] 55° 110’ 500’ 295’
T o | o 9 . g‘; | 60 600’ | 660'| 720’ 60’ 120' 600’ 350°
[ e o = . 0 7 0 7 0 0 7
] - L4 <1 65 650'| 715°| 780 65 130 700 410
£ E y | 1o 4 3 | 70 700° | 770°| 840° 70 140 800" 475"
E o . f . 7 7 7 7 7 7 7
N | g I Work venicles )<M|—n>( i wolrlzas;r;\i/gle 75 750’ | 825" | 900 75 150 900 540
u: e y= 2;(;3;23%‘5?3.1"'?5? | L | g| (See Note 7) | % Conventional Roads Only
e RS work operation, - | %% Taper lengths have been rounded off.
| such as trucks, v X L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
x- - moveable cranes, | L | ez e |
olE etc., shall remain in ol
Channelizing devices "= o areas separated from ""E . TYPICAL USAGE
may be omitted i1f the V_ g lones of traffic by — | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
work orea is a minimum g channelizing devices | © DURATION | STATIONARY | TERM STATIONARY | STATIONARY
of 30’ from the ot all times. L | . c v vz 7 7
nearest traveled way.— | < S
<) g
3 = N )L >-
[$] =]
[v] 4 e S =
| & .% 2 Z1 | GENERAL NOTES
(See notes 4 & 5) S0 o
X = | I h 9 + | I. Flogs attoched to signs where shown, are REQUIRED.
g PN g 5. 2. All traffic control devices illustrated are REQUIRED, except those
| | @ b L | K v El denoted with the triangle symbol may be omitted when stated in the
Q|- ¢ plons, or for routine maintenaonce work, when approved by the Engineer.
M ’ 1]
(See notes 4 & 5) " | = ‘6 3. Stockpiled material should be placed a minimum of 30 feet from
| Y | Y - " /A = | nearest traveled way.
& b Q g : 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
E2z5 g = (See notes 4 & 5) | | oscillating or strobe Iights. A Shadow Vehicle with o TMA should be
2 ° N E X used anytime it can be positioned 30 to 100 feet in odvonce of
| L83 | BN a | the area of crew exposure without adversely affecting the
8 ° x 5 5.', | o per formonce or quality of the work. If workers ore no longer present
x M ED 38 e . : but road or work conditions require the traffic control to remain in
| - | Qe N E | | place, Type 3 Barricades or other channelizing devices may be
L83 | 'y " substituted for the Shadow Vehicle and TMA.
o0 < D | 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
| | < |™ * K ) surface, next to those shown in order to protect a wider work space.
5 5 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
E— | EQ 25 | freeways.
Qe L E 7. Inactive work vehicles or other equipment should be parked near the
a | 53 | CL 83 | right-of-way line ond not parked on the paved shoulder.
© o | o0 . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
3 | é % | 5 N < - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
£ ko] ° L o
g g END 3 3 : | 2 |
fo 2
ROAD WORK & 5 3 § !
| G20-2 | A |
CW20-1D 48" x 24" A END |
48" X 48" (See note 2) |
- Cw20-1D
0 | G See hote 1 0 | G 48" X 48" ROAD WORK @ G | ® Traffic
(F lags- 620-2 | : ;’ Operations
See note 1) . N . Division
| | 48" X 24 A I Texas Department of Transportation Standard
(See note 2) | CW20-1D
48" X 48"
(F lags- TRAFFIC CONTROL PLAN
e et b CONVENTIONAL ROAD
TCP (2-1q) TCP (2-1Db) TCP (2-1¢)
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e topr | 180 o Jor
© x0T December 1985 CONT | SECT JoB HIGHWAY
Conventional Roads Conventional Roads Conventional Roads 201 a.gg O 0901/22| 128 VARIOUS
8'95 2_12 DIST COUNTY SHEET NO.
1-97 2-18 PAR HUNT 021

1ol




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \GREEN\PS&E -GAONFUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTRES ANDURDSY +tp@per gfepgts or for incorrect results or damoges resulting from it+s use.

10:12: 50 AM

10/8/2023

DATE:
FILE:

LEGEND
— CW20-4 — ,
Worning Sign Sequence 48" X 48" lezz===|Type 3 Barricade B ® |Channelizing Devices
in Opposite Direction Trock Mounted
Some os Below - END l:[[:D Heavy Work vehicle AN | attenuator (TMA)
—_ | ROAD WORK %3-; 48" Trailer Mounted @I Portable Changecble
c G 620-2 (See note 2)A S Flashing Arrow Boord Message Sign (PCMS)
‘\ 48" X 24" - - I
"X 2 x 2 | PREPARED CW20-1D - [STon <P [Trottic Frow
TO STOP 48" X 48" Fla HO Fi
- AAAAA~—— =~ Temporary (F1 ags- O\ 9 agger
T0 Yield Line / See note 1) MinTmum Suggested Moximum| . .
ONCOMING | . I (See Note 2) A oatec Desirable Spacing of i | Suggestea | stopping
TRAFFIC o S°5ee% Formula Taper Lengths Chonnel izing spacing |Longitudinal]l Sight
e p* * % Devices wxn ~ |Buffer space|Distonce
_ 10" 1 12° On a on o . "B"
318"2§P36" | < Cw20-7 Offset/Of fset|Offset] Taper | Tangent Distance
(See note 9) K 48" x 48 30 2| 150°] 185°] 180°| 30’ 60’ 120’ 20’ 200’
/l/" 3|5 XXX 35 |- #>-[2057 225" 245" 35~ | 70" | 160’ 120" 250’
. & FEET 40 265°| 2957| 320’ 40 80’ 240’ 155 305’
Devices at 20° / . END 45 450'| 495'| 540°'| 45’ 90’ 320’ 195’ 360°
spacing on the Taper , ole Cwi16-2P . -
8IS 24" X 18" A ROAD WORK 50 500°| 550'| 600’ 50 100’ 400’ 240’ 425’
- - 55 _ 550°| 605'| 660" 55’ 1107 500° 295" 495"
2 Except | G20-2 L=WS
emergencies 48" x 24 60 600" | 660" 720°| 60’ | 120" | 600’ 350" 570
9
flagger stotions 65 650'| 715'| 780’ 65 130’ 700’ 410’ 645"
shall be B 3 B g B 7 7 7
1 luminated 70 700°| 770°| 840 70 140 800 475 730'
at night 75 750’ | 825°| 900" 75° 150° 900 540’ 820
] % Conventional Roads Only
a Temporary . %% Taper lengths haove been rounded off.
v 24" Stop Line L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
X (See Note 2) A ,
S ‘ngiégg"g:- TYPICAL USAGE
Shadow Vel’_ﬂcl? wH'h_ 20’ spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA ond high intensity DURATION STATIONARY TERM STATIONARY STATIONARY
rotating, flashing,
oscillating or strobe v v v
lights. (See notes 6 & 7) GENERAL NOTES
3 k o 1. Flags attoched to signs where shown, are REQUIRED.
m oY 5] 2. All troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
K 8 may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
* Sr_mdow Vehicle “he w by the Engineer.
. »® R1-2 with TMA ond 2 s ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
Devices at 20° <|g 2" X 42 "X 42 I:ngh*lg'rensn-ry S ROAD XXX FT" sign, but proper sign spacing shall be maintained.
spacing on the Taper F———9 = \ / f?ogh;ng' (o) 4. Flaggers should use two-way radios or other methods of communication to control traffic.
ole TO oscillating or 5. Length of work space should be based on the ability of flaggers to communicate.
. n|Q strobe |ights. 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
P ) ONCOMING Rt :ZOP N (See notes 6 & 7)] in advance of the area of crew exposure without adversely affecting the performance or quality of
Temporary ,},/ TRAFFIC [48" X 36 the work. If workers are no longer present but road or work conditions require the traffic control
Yield Line P — (See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
(See Note 2) A YYVYY o Vehicle and TMA.
a CW20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
| Devices at » 48" x 48" in order to protect a wider work space.
20° spacing . ct@
on the Taper - .- =1 XXX TCP (2-20)
| —o18 FEET | CW16:2P -
Except in wh o 24" x 18" A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
| X 48" flagger stations - '7r [n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
§TI‘I<IJ| | _be-r o | = BE 9. The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
illuminate i i
x Ilumingted - PREPARED mounting heignt.
| | x JO STOP CW3-4 TCP (2-2b)
48" X 48" . e . . . . . . .
Y Temporary / 10.Channelizing devices on the center |line may be omitted when a pilot car is leading traffic and
| - ONE LANE 24" Stop Line A - ) (See note 2) A approved by the Engineer.
ROAD (See Note 2} A 11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be
AHEAD 4 increased in order to maintain stopping sight distonce to the flogger and o queue of stopped vehicles.
| < S‘g?o)‘( 38" (See table above).
12.Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be Iimited to
emergency situtations.
END |
RK e ‘ ® Traffic
GRZ?)AE Wo = Oge;rgt.ions
- . ivision
48" X 24" | I Texas Department of Transportation Standard
END
s ROAD WORK TRAFFIC CONTROL PLAN
48" x 48" 620-2 -LA T -WAY
(Flags- 48" X 24" ONE FLF NE on W
See note 1)
See note 1) TRAFFIC CONTROL
TCP (2-2q) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE TWO-WAY ONE_LANE TWO-WAY Ty S T —T
© TxDOT December 1985 CONT | SECT JoB HIGHWAY
REVISIONS
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 895 3-03 OD?S?I 22 :DEN?Y VARS:E(E:J?O
(Less than 2000 ADT - See Note 9) e s PAR HONT 022
To




No warranty of any

TxDOT assumes no responsibility for the conversion

LEGEND
* | Trail vehicle
Shoulder ARROW BOARD DISPLAY
% % | Shadow Vehicle
X VEHICLE = | WORK
WC_zfrl?1 V(_arhicble Lead Vehicle <:I CONVOY CONVOY % % % | Work vehicle RIGHT Directional
wi strobes with strobes
P - [_IQ| Heovy Work venicie LEFT Directional
<:| 72" X 36" 60" X 36" Truck Mounted
le A
, L A Attenuator (TMA) @ Double Arrow
0 % <:I Traffic Flo [?] CAUTION (Alternating
:[::D* E| :B** l * * * ] |:> eocoe o ' v Diamond or 4 Corner Flash)
- N prdi - — TYPICAL USAGE
E> X VEHICLE][D MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM
CONVOY N DURATION | STATIONARY |[TERM STATIONARY| STATIONARY
See Note 9 and Forward Facing \ © 7
Trail/Shadow Vehicle A Shou | der Arrow Board :
" GENERAL NOTES
| 1500’ + Approx. 1 120’ -200’ Approx. 1 1 120° -200° Approx. 1 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
See note 8 See note 8 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRA“./SHADOW VEHlCLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3_ 1 G) with RIGHT Directional and/or: TRAIL VEHICLE are reguired based on ?revai 1ing roadway conditions,
display Flashing Arrow Board traffic volume, ond sight distance restrictions.

UNDIVIDED MULTILANE ROADWAY )

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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

Work Vehicle 3

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

are required.

See note 9 and 120’ -200° 120 -200° 1500’ + Approx. . . L.
Trail/Shadow Vehicle B Lead venicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boords shall be Type B or Type C as per the Barricode ond

Construction (BC) stondards. The board shall be controlled from inside the vehicle.

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

e = o \E@ ol -

ﬂ @| H @”:D** Shou |l der

\\ [ see note 9 ona J 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
‘ 1500° + Approx. ‘ 120" -200° Troil/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
‘ See note 8 ‘ ApProx | Fgg‘;’ggd should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
) Arrow Board they approoch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

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

WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY"™ (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped
"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO'WAY ROADWAY WI TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation

"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

10:12:53 AM
T: \GREEN\PS&E -GAO\FUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTREY ANDERDSY +td P+heggformats or for incorrect results or damages resulting from its use.

10/8/2023

DATE:
FILE:

10. On two-lane two-way roadways, the work and protection vehicles should pul |l over

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

Trail/Shadow Vehicle B Work Vehicle pass the work convoy, o."DO NOT PASS" (R4-1) sign should be placed on the back of the
_______ @ - ifh_szob_es_____________- X VEHICLE o WORK rearmost protection vehicle.
CONVOY CONVOY
CW21-10cT Cw21-10aT
/ <:| 72" X 36" 60" X 36"
- - - - - - _ _ R - - ® Traffic
| [ : : C Red Reflective ;’ Operations
M_ * E m * % * * % E:mj E> ’:.:° ’:.:° OR . . White Reflective I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
———————————————————————— e cverictell TRAFFIC CONTROL PLAN
\ Viih tirobes - © MOBILE OPERATIONS

(HEIGHT OF TMA}

! 1500’ + Approx. 120’ -200' 120’ -200° | with strobes .
Ses note 8 oo roruarg rocing IANY UNDIVIDED HIGHWAYS

TCP (3-1¢) | ter | TCP(3-1)-13

TRAIL/SHADOW VEHlCLE B I (WIDTH OF TMA)} ] FILE: tcp3-1.dgn DNz TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT

©7TxD0OT  December 1985 CONT | SECT JOB HIGHWAY

TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS with Flashing Arrow Boord STRIPING FOR TMA REVISIONS 0901 22| 128 VARIOUS

in CAUTION display 2-94 4-98

8-95 7-13 DIST COUNTY SHEET NO.

1-97 PAR HUNT 023

175




No warranty of any

TxDOT assumes no responsibility for the conversion

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai enhicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
and Note 9 Arrow Boards \ with strobes CW21-T00T oWzi-tooT % % | Shadow Vehicle
—— o

RIGHT Directional

LEFT Directional

= SN IE_ T - - 72" x 36° 60" Xx 36" % % % | Work Vehicle
:B E |:‘|> ® |:[[]j Heavy Work Vehicle

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted
Attenuator (TMA)

Double Arrow

9] 2 1 {4

. CAUTION (Alternating
< ::l Traffic Flow .
| 1500 + Approx. | 120" -200° 120’ -200° Wix vericLe][D Diomond or 4 Corner Flash)
! See note 8 I See note 8 See note 8 CONVOY ;;
- TYPICAL USAGE
TCP (3-3q) . VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Two LANE HIGHWAY WI TH PAVED SHOULDERS ™M DURATION | STATIONARY |TERM STATIONARY| STATIONARY
J
(NORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - -V /T Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
See Trail/Shadow Vehicle B Forward Facing Lead Vehicle Forward Facing vehicle must have an orrow board. For divided roadways, the arrow board on the
and Note 9 Arrow Board with strobes Arrow Board WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
_— ° B — ° e ° B — ! —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N E ] 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
|::> @ j@ >A- :D X VEHICLE OR WORK on vehicles are required. Blue high in-re;wsi-ry ro-ra:ring, flashin;_J, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
* * ¥ * ¥ % simultaneously with the omber beocons or strobe lights.
— ] CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
l and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
! See note 8 See note 8 See note 8 ..°.. ..°.. ° ° DMS 8300, TygelA.
TCP (3'3b) oo oo OR R R 5. Flashing arrow boards shall be Type B or Type C as per the Borricode and
= = N Construction (BC) standards. The board shall be controlled from inside the
vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| 6. Each vehicle shall have two-way radio communication capability.
. 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY . first to shadow the other convoy vehicles.
) © 8. Vehicle spacing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary
See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD

VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle
\ TRAIL/SHADOW VEHICLE B | o X VEHICLE CONVOY (CW21-10GT) or WORK CONVOY (CW21-10aT) signs shall be used on

[
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoul der m Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.

i I:E_ I I Z ] CW20-5bTL 10.For divided highways with two or three lanes in one direction, the oppropriate

3

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

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
<
o
* ¥

L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eecce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
\_ e | message sign (TMCMS) with o minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 \;(fv Shoulder i display, simulating the size and legibility of the flashing arrow board may be
qy\‘g LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
S P\ CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3-3c) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an

option if the rectangulor signs shown are not available.
14, The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes
ADVANCE WARNING i+ necessary.
D T T ——— 15.0n two-lane two-way roadways, the work and protection vehicles should pul | over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

10:12:56 AM

J the bock of the rearmost protection vehicle.

Shou | der
Forward Facing Lead Vehicle Red Reflective gco Traffic
Arrow Boards with strobes — White Reflecti = Operations

1te Retlective iy
- - - - - - - I Texas Department of Transportation s",;",’,ﬁ,’gi’d
. . . TRAFFIC CONTROL PLAN
o [] [] L] L]

MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/

> 4 45 (B0 eip|

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

(HEIGHT OF TMA)

REMOVAL

Shou | der

T: \GREEN\PS&E -GAO\FUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTREY ANDERDSY +td P+ReHgformats or for incorrect results or damages resulting from its use.

10/8/2023

DATE:
FILE:

1500 + Approx. . | l (WIDTH:(?II-'I ™A ! TCP (3' 3) -14

120' -200° 120" -200°
I See Tote 8 ™ See note 8 FILE: top3-3. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

See note 8

TCP ( 3 - 3d) STR l P I NG FOR TMA @©7TxDOT  September 1987 CONT | SECT JoB HIGHWAY

REVISIONS 0901| 22 128 VARIOUS

UND I v I DED MUL T I LANE H I GHwAY g:gg ;:Igg DIST COUNTY SHEET NO.

1-97 7-14 PAR HUNT Q24

177



DISCLAIMER:

No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

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

$TIME$

$DATES$
$FILES

DATE:

WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

20' + 6" Type Y-2 Do
1o L IIT b m7 ] NOT oo
DOUBLE TABS 4" to 12 0 0 . 0 -— NOT [Rr4-1
NO-PASSING v 6" ra-1 [PASS | 4-"|rass
LINE TAPE 4" to 12" i . -:& . <:;| <";|
r -. " - Yellow . . - - - - - - - - - - 0 [} 0 0 0 [} 0 0 0 0 0 oo ooo
SOLID [+ 20 = 6" 45 +6"f—r - = -— —k I T T T 1 mx
|_-:> Yellow |:> Type Y-2
LINES 20' £ 6" Type Y-2 or W
SINGLE TABS IIT_ _—lll |||/ P 1]
NO-PASSING LINE ) }\ PASS TAPE ] - PASS TABS
WITH
or CHANNELIZATION e — * _— — b CARE
LINE - 20+ 6" \ f—{45 6" R4-2 Ra-2
Yell Whit
e e CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS
40" + 1' Type Y-2 or W
BROKEN TABS EI]IIII oom nom nom .
LINES " e 1'%+ 3" White <::| Type W q;,
TAPE - - - - - oo ooo ooo [1]] oo oo (1]} oo
(FOR CENTER LINE o o o < <3
OR LANE LINE) ——a0 1 —+ \ —={45 6"
Yellow or White |:> |:>
fe—12' + 6"—] ] 323" Type W - - it - - 1 ] ] m ] ] 100 100
WIDE DOTTED ~ ™&° - o 04, 00 o :% > D <" > > e 2> &>
= ] ] [] o om (] oo om o ] ] ] 0 ] ]
0D o 0 OF 0 o o - L a " §F 8 B B ® - - 1§ mo@ W M oW oM oW oW oW W 1w § 10
LINES 1o - ® / N - Lo '\ / I
) ] 7
(FOR LANE DROP LINES) TAPE - [ ] [ ] y\ Wide Dotted Lines > Wide Dotted Lines D 0
|._12' + 6" |___| 3+ 3 \ White Type W Wide Gore Markings Wide Gore Markings
TAPE TABS
o'+ o ype I LANE LINES FOR DIVIDED HIGHWAY
0 0L, o AN e
TABS ] [y S [l
WIDE GORE -— -— White #™= - -— < ] 100 1 1] ] ] 1 1
12" Type W
MARKINGS QJ [] [] ):p [] ] [] [] [] [] [] [] ] 0 QI:I
Il I I = = = = = = = = /= /
TAPE — -— -— - - - - - - 0 0 0 0 ] 0 0 0 0 ] 0 ] 0 ]
20" + 6" , 45 + 6" \ White / l::> Yellow l::> Type Y-2
b~ - White # - - - UL ooo (1]} oo oo oo (1]} oo
¢> '::> Type W
NOTES: TAPE TABS
1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible reflective roadway
marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
2. Short term pavement markings shall NOT be used to simulate edge lines.
3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur between markers or <:J i i m ) T m e ﬁ:
devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted. -— -— o -— -— ”
White < Type W <
4. Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on roadways - - - - - - - - - 0 0 0 0 0 0 0 0 0 1 [ 0 0 0 ]
with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed these values, -— -— -— -— -— oo oo ([ noo noo ooe oon oon
additional maintenance replacement of devices should be planned. Yellow :%Type Y-2
- - - - - oo oo oo ooo ooo oo oo oo
5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater than 14 - - - - - - - - - [] [] [] [] [] [] [] [] [] 1 ] [] [] [] []
calendar days. The Contractor will be responsible for maintaining short term pavement markings until permanent pavement |::> |:>
markings are in place. When the Contractor is responsible for placement of permanent pavement markings, no segment of - - - - - [T ) ) 1 1 1 100 100
roadway shall remain without permanent pavement markings for a period greater than 14 calendar days unless weather l.':> White ™ l:> T W/
conditions prohibit placement. Permanent pavement markings shall be placed as soon as weather permits. ype
6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where passing is TAPE TWO-WAY LEFT TURN LANE TABS
prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where passing is permitted. Signs
shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD) and may be used to indicate the
limits of no-passing zones for up to 14 calendar days. Permanent pavement markings should then be placed. Raised /\\ I/_\Removable If raised pavement markers are used to supplement REMOVABLE N Traffic
o ) pavement N R ghort Term short term markings, the markers shall be applied to the top of the § Safety
7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved by the Marker L MavimentT tape at the approximate mid length of the tape. This allows an 3 Division
Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). f | |1/ L arking (Tape) easier removal of raised markers and tape. I Texas Department of Transportation Standard
2

8. For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing devices to guide
motorist through the exit. If channelizing devices are to be used it should be noted elsewhere in the plans. One piece cones
are not allowed for this purpose.

TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS)

FILE:

1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two amber reflective
surfaces with yellow body); Type Y (one amber reflective surface with yellow body),; and Type W (one white or silver reflective
surface with white body). Additional details may be found on BC(11).

2. Tabs shall meet requirements of Departmental Material Specification DMS-8242.

PREFABRICATED PAVEMENT MARKINGS
1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241.

2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 "Permanent
Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade Prefabricated Pavement Markings."

RAISED PAVEMENT MARKERS

1. All raised pavement markers used for work zone markings shall meet the requirements of Item 672, "RAISED
PAVEMENT MARKERS" and DMS-4200.

WORK ZONE SHORT TERM
PAVEMENT MARKINGS

WZ(STPM)-23

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when illuminated by DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) FILE: _ wzstpm-23.dgn o o e o«
/ 3 ! ; ) : - ; b 5 b 2023
automobile low-beam head light at night, unless sight distance is restricted by roadway geometrics. 1. DMSs referenced above can be found along with embedded links to their respective MPLs at the following website: ©rxor R%’DN: i ;;Mgl S;CZT 1”;58 VZ;gALYJS
4. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual performance requirements . . . . 4.2 7-13 DisT county SHEET NO,
of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm ;g; 2-23 AR HUNT 05

1171




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
T: \GREEN\PS&E -GAO\FUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTRES ANDRRDSwiR gZPefgformats or for incorrect results or domoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

10:13: 05 AM

10/8/2023

DATE:
FILE:

Warning sign TABLE 1
ond rumble strip Flagger to % of Rumble GENERAL NOTES LEGEND
sequence in . Flagger ADT Strip izi i
opposite direction| (Length of Work Arrays 1. Each Rumble Strip Array should ezzz=2 | Type 3 Barricode 88 Channelizing Devices
is some os below. Areq) . consist of three rumble strips spaced . Truck Mounted
178 Mile < 4,500 1 center to center at the spacing shown |:[[]3 Heavy Work Vehicle AN | Attenuator (TMA)
I .

> 4,500 2 G in Toble 2, placed transverse across Trailer Mounted Portable Changeable

< 3.500 1 the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)

- 174 Mile ! - . -

> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& |sion <p | Trottic Fiow
- . < 2,600 1 N L] N sign should be located after the <> Fla il O Flagger
172 Mile > 2,600 2 g . g CW20-1D "ROAD WORK AHEAD sign and 2
= ; - “ = spaced as shown. [f traffic is
1 Mile < 1,600 3 . 3 observed to be queuing, or is Minimom Suggested Maximum| .

- > 1,600 2 5 | ‘ . P expected to queue beyond the Rumble bosted| Formula Desiraoble Spacing of Sign Suggested
© & > 1 Mile N/A 2 . Strips, the CW17-2T sign and the Speed Toper Leno™e Chonnelizing | o 3y |Longitudinal
© . © “ N first Rumble Strip Array may be * — T o zev'ce:n - e B”ffe.ra.?me
3 : 3 [ “ located upstream of the CW20-1D orfset0ffsetoffset| Taper | Tangent | DiSTONC®
c - c . sign as necessary to provide 30 5] 150 1657 180" 30" 60 120" 90"
wn wn L needed warning. WS 7 7 7 7 7 7 7

b 35 L=6_ 205'| 225" | 245 35 70 160 120

r .Q. 3. Temporary Rumble Strips will be 40 265') 295') 320°| 40 80’ 240° 155°

. considered subsidiary to Item 502, 45 450'| 495'| 540’ 45’ 90’ 320° 195°
" and shall be a product |isted on the 50 500’ | 550'| 600° 50 100’ 400’ 240’
. gom?l iant Work Zone Traffic Control 55 L=WS 550'] 605'] 660" 55 110" 500 295"
. Ot/see,no*e 8 evices. 60 600 | 660°| 720'| 60° | 120° | 600" 350"
U x 65 650°| 715'| 780" 65 130° 700° 410°
amm : : 4. Remove Temporary Rumble Strips before - - - " "
removing the advanced warning signs. 70 700°) 770" | 840°] 70 140° 800 475
75 750 | 825" | 900" 75° 150" 200’ 540"

>

‘ 5. Temporaory Rumble Strips should not

‘ ‘ [P — be used on horizontal curves, l|oose ¥ Conventional Roads Only
gravel, soft or bleeding asphalt,
e L 4 > heavily rutted pavements or unpaved %% Taper lengths have been r?unded off.
< Rumble ~ sur faces. L=Length of Taper (FT) W=Width of Offset(FT)
~ Strip N - S=Posted Speed(MPH)
Rumble Strip N Ars'r'Cl)’ 6. Temporary Rumble Strips shall be
- (See - . R
Array _| note 13 V instal led and mc'ln'rclned as . TYPICAL USAGE
(See note 1) —_— v - per manufacturer’s recommendations.
1= = MOBILE | piRkTioN | STATIONARY | TERM STATIONARY | STATIONARY
< ~ 7. This standard sheet shall be used
~N in conjunction with other appropriate Ve Ve
g Rumb | e - TCP standard, TMUTCD typical application
- Strip or project specific detail for the
Arrays : : =i project.
-} L 4 (See —_
note 1) —— 8. The one-lane two-way application may
utilize a flagger, an Automated Flagger TS Signs are for illustrative purposes onl .
. : y. Signs
| ‘ . L 4 Assistance Device (AFAD) or o Portable required moy vory depending on the TCP, TMUTCD
- Traffic Signal (PTS). Typical Application, or project specific details
for the project,
9. Replace defective Temporary Rumble proj
Rumble Strip Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
Array . recommended that spacing is increased as speed
(See note 1) - — 10. Temporary Rumble Strips may be used limits increose. Incregsing spoce between rumble
—|_ - * on freeways or expressways based on strips will improve effectiveness.
The second engineering judgment ond written
Rumble Strip direction from the Engineer.
Array is required
when the ADT = o
thresholds in 0] 9
Table 1 indicate | & o x o ©
the need for 2 o o 3 3
Arrays. o) | o) c I=
(o] [e] W %)
& b
RUMBLE \VAAVAPAY A
VAN ERES STRIPS

: AHEAD /ey 7-21 —

M N ® raffic

48" X 48 ;’ Safety

> (See note 2) . Division

T ABLE 2 I Texas Department of Transportation Standard

‘ | ‘ Approximate distance
e CW20-1D Speed between strips in
48" X 48" an array
— ) TEMPORARY RUMBLE STRIPS
CW20-1D _
WZ (RS-1q) 48" X 48" WZ (RS-1b) > 20 WP & s
= 60 MPH 20° FILE: wzrs22. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
- TDOT November 2012

RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE ©ro0r Noverner

0901| 22 128 VARIOUS

Two_WAY APPL ICAT ION ON CONVENT IONAL ROADWAY > 65 MPH ¥ 35+ ijg 1-22 DIST COUNTY SHEET NO.

PAR HUNT “2&

11




No warranty of any

TxDOT assumes no responsibility for the conversion

| DEPARTMENTAL MATERIAL SPECIFICATIONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS | DMS-8241
cws-11 SIGN FACE MATERIALS DMS-8300

X
| | COLOR USAGE SHEETING MATERIAL
*See Table 1 ORANGE BACKGROUND TYPE BFL OR TYPE CFLSHEETING

BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
advance of the condition and be repeated every two miles where the
condition persists.

Area where Edge
Condition exists

Area where Edge
Condition exists

% See 2. UNEVEN LANES (CW8-11) signs shall be installed in odvance of the
Table 1 condition and repeated every mile. Signs installed along the uneven
lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaque or Advisory Speed (CW13-1P) plaque.

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the
WZ (STPM) stondard shall be installed if yellow centerlines separaoting two

way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine morkings ore not in place. The signs
ond markings shall remain in place until permanent pavement markings are
. instal led.
X "X" distonce X "X dist
(See Note 4) ' STance 4, Signs shall be spaced at the distances recommended as per BC standards.
(See Note 4)
S Table 1 5. Additional signs may be required as directed by the Engineer. Signs shall
o ee lable remain in place until final surface is opplied. Signs shall be considered
= == AL\R\\\\\\ subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "
_‘\\\\\\\ 6. Signs shall be fabricated and mounted on supports as shown on the BC
standards and/or listed on the "Compliant Work Zone Traffic Control Devices”
A A A list.
7. Short term markings shall not be used to simulate edge Iines.
cwa-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN LANES CWB11 UNEVEN LANES the "Standard Highway Sign Designs for Texas," latest edition
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

10:13:08 AM
T: \GREEN\PS&E -GAO\FUA_4182023 PROJECT\WINGWALLS REPAIR\CONTRACT DOCUMENTRES ANDERDSdwiR PH18r gffermats or for incorrect results or damages resulting from its use.

10/8/2023

DATE:
FILE:

Edge Condition Edge Height (D) % Warning Devices

/7ﬁ M | | Less than or equal to:
14" (maximum-planing) Sign: CW8-11

C> 12" (typical-overlay)

x | | ;; D Distance "D" may be a maximum of 1 1/4 " for planing

cws-12 operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.

"X" distance
(See Note 4) @ >3
t ot 1
A Cent D .
L?gg méii;ggs enter égﬁgi¥?§;eei?g$s Less than or equal to 3" Sign: CW8-11
% See Table 1
@ " to 374"
% Distance "D" may be o maximum of 3" if uneven Ianes
with edge condition 2 or 3 are open to traffic after
12 work operations cease. Uneven lanes should not be
open to traffic when "D" is greater than 3".
Notched Wedge Joint
A;§§§‘7® Traffic
y vision”
X X “x* distance TRAFF [C CONTROL DURING PLANING, I Texas Department of Transportation Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
i erarce | ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) V =Sa =l SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G | @ w811 Conventional roads 36" x 36"
w2 cws-11 i Freeways/expressways . .
divided roadways " | 48" x 48 WZ (UL) -1 3
CW8-12 FILE: wzul-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
NO CENTER LINE UNEVEN LANES el a5 | vAbiows
TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY v e ol fene
K




10/11/2023 04:37 PM
FILE: TxDOT_Sheets_XM.cel

DATE:

‘ oR3EeY-
| MARKER »FLova FLOW DIRECTON
EXISTING | EXISTING WINGWALL
SET B FW-0 :
‘ | f PROPOSED WINGWALL
| 3
‘ PROPOSE REMOVE AND REPLACE
l;\\\ SH 224_\ SETB-FW-0 T
:' DERNEN oty
| LN ‘ 80%
1 I DO
1 S XY | bo
IS | P q
1 SN ‘ 5554
I XY ‘OOOO
» T gy ) Sy P e gy = 9
— — T N O [ L f\%%%f
el i " _STATION 327+50 | HESY |g,
ELOwe g1 II|:::::::::::::::::#/=_——::—:::::::::::::::::::::::::::::::\ ‘)gogog
1, ni ‘ | w%%‘zgog = FLowe=
Wy - JE O Y I e I _ o) |w
5. I | " Hoool B
ah 1 ‘ \ ‘)%ro @
& g R L B e ERE R rE Lol
) ”,,:’,” XISTING EOP | EXISTING EOP ‘%090(
|I ,,”,” N\ . \908
1 z 7 10° . . - et
| P 0 12,5 | 12,5 10 |
Lz > SHOULDER LANE 1 LANE SHOULDER (goO
L" -~ V\Q L
PLAN VIEW NsTALL ESTIMATED QUANTITIES
MARKER 0132 6001 EMBANKMENT TYPE A 0.8 CY
0403 6001 TEMPORARY SPL SHORING 240 SF
0429 6001CONC STRU REPAIR (CLEAN&COAT WITH EPOXY) 27 SF
0432 6031 RIPRAP (STON PROTECTION) 21 CY
0466 6157 WINGWALL (FW-S) (HN=10 FT) 1 EA
0496 6005 REMOVE STR (WINGWALL) (S= 10°) (HW= 10°) 1 EA
0480 6001 CLEAN EXISTING CULVERTS 1 EA
SCALE
HORIZONTAL: 1"=20°
VERTICAL: 1"= 20’
' Ny
SIEOF T,
Pz AR, N
Z° )
L3 " .'.*.
1 wd
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | Set RS
: 1 : : : : : : : : : : : : : : : 7 TESEAT wELOEwARIAM
N N . N N N N N N N N N N N N N N . . 4 < N4
: : : : : : : 10" .| 13° ) 137 ‘ 10° : : : : : : : : : : : : : : . - 149185 P
"""""""""""""""" o SmmeS e TS e TSRS 1910 W% &7
‘ ‘ ‘ ‘ ‘ 3 1 emn 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Wae:. It &
. . . . . . . . . . . . . . . . . . \SSIO"' (A2
: ATYA NAL S o=
. . 2355 S .
; Tesfai weldgmariam PE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PRGN
: : : : : 10/12/23
 EXISTING : : : : : : : : : : . : : : : : : : :
SETB-FW-S DS S\ o === S | | | | | | | | i 3 3 3 3 3 3 3 CULVERT LAYOUT
,,,,,,,,,,,,,,, i o N2 L RS RO S L SH224
haital - : : : : : : : : : : : 3 : : : : i . ___EXISTING : : RAYS CRK REL
Tt -mf-=z==z======H - __ 3 3 3 3 : : : : : : 3 : ‘ /SETB-FW-S DS : : STA. 327+50
| | | | | | - 1 | o | | | | | | | | i | | | | 495 | Ne1x01-117-00136-01-094
: : : : : L A 3 ; : : : : : : - 5, wrove |
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 === . f f . EXISTING chame
3 3 3 3 3 3 3 3 | STA. 32750 1 3 3 3 3 3 | | 3 3 3 s | 490 SHEET 1 OF 3
""""""""""""""" o EXISTING ~ 2 - 10 X 10" X 144.3" BOX | | | | R e YT ®
3 3 3 3 3 3 3 WITH FW-S US & DS : 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 f 3 3 f 3 f 3 f 3 3 3 3 3 3 3 3 | | | | 485
rrrrrrrrrrrrrrrrrrrrrrrrrrrr ... PROPOSED ~ REMOVE & REPLACE WINGWALLS WITH STEB~FW-0 DS S Derras ont
: : : : : : : : : : : : : : : : : : : : : : : : : of Transportation
CONT | SECT JOB HIGHWAY
: : : : : : : : : : : : : : : : : : : : : : - STANDARD STEB-FW-5 0901 22| 128 VARIOUS
50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 5 ;:l; HUNCTOUNT;_:TC (SH;TSNO-



tweldema
Typewritten Text
10/12/23


f ESTIMATED QUANTITIES
0132 6001 EMBANKEMNT TYPE A 0.3 CY
| 0403 6001 TEMPORARY SPL SHORING 160 SF
EXISTING WINGWAL ) INSTALL iy 0432 6031 RIPRAP (STON PROTECTION) 30 cY
PW 2 | OReREL A 0429 6001 CONCRETE REPAIR (CLEANKCOAT WITH EPOXY) 30 SF
1+ 0466 6197 WINGWALL (PW-2) (HW=8 FT) 1 EA
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SHEET 2 OF 3

NBI® 01-117-00203-01-016

,,,,,,,,,,,,,,,,,,,,,,,,,,, L EXISTING ~ 3 - 107 X 8° X 78 BOX CULVERT 1485 Texas
: : : 3 3 : : : : : ‘ ~ WITH PW-2 US & DS ; ‘ ‘ ; ; ; ; ; ; ; Department

of Transportation

PROPOSED ~ REMOVE & REPLACE PARALLEL WINGWALLS WITH PW US N-W WALL ONLY

DATE:
FILE:

CONT SECT‘ JOB ‘ HIGHWAY
| | | | | | | | | | | | | | | | | | | | | | | STANDARD STEB-PW 090122| 128 |VARIOUS
65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 PAR HUNT 079



tweldema
Typewritten Text
10/12/23


e e e R e B e e B s s e s B e B e il p— M—
NN - 3 oC)
éﬁ%@%ﬁ | ggggé% ESTIMATED QUANTITIES
B 0% 0132 6001 EMBANKMENT TYPE A 0.8 CY
S N - - o
Ol o [ o o}
%gﬁgggq a ;gggéé 029 6001 CONC STR REPAIR (CLEAN &COAT WITH EPOX 12 SF
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: ; e - Y OF T PAR '
IRES sog s ARG 401 429 466 496
UNDERMINING OF SOUTHEASTégS}'LﬂEA\gTAND EXPOSED PILES LOOKING §gg| §QQ| 6192 6042
: CONC STR
IDENT’I;:::;I:N LOCATION FLOWABLE ?g&% W(I g(v;l W 3‘-'- Rg.l'.‘gv
BACKFILL | 4COAT | (W 3¢1 | (SMALL)
WTH
EPOXY)
oY SF EA EA Tesfai weldemariam PE
NBi=_01-117-02139-04-011 SH 11 10 5 1 1
10/11/23
PROJECT TOTALS: 10 5 1 1
P A AL (Y
SR TN,
S ASY
[ S .
* .‘."’
bl A R Lot
7. Tesmeonuman 2
3 = % s 5 f. - AR ’;' '-'n. “gm ...: f
BROKEN AND SEPARATED WEST WINGWALL LOOKING NORTH .| -"- ll 3 :
“ 'S‘"’oc...--". -
“‘s\ly :_.-
SH 11 MIDDLE SULPHUR RELIEF W
1. Reconstruct wingwall. BRIDGE LAYQUT
2.|Bock"fill eroded orea alon Northwesft and Southeast bank. SH 11
nstallrock riprap along abutments for erosion protection (33.26411995. -91292085)
P

l Tesxas Department of Transportatiomn

SH 11
MIDDLE SULPHUR RELIEF

01-117-02139-04-011

GRAPHICS FILE o,
031
CHECKED STATE el COUNTY
TEXAS | PAR HUNT
FYl e CONT. SECT. J08 HIGHWAY NO.
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST 0901 22 128 VARIOUS
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THE NORTH ABUTMENT JOINT HAS CRACKS LODKING EAST

MODERATE SPALL WITH EXPOSED REBAR ALONG WEST EXTERIOR BEAM AT 5PAN 3

LOOKING SOUTHWEST

FYi
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

1 CLEAN AND RESEAL EXPOSED JOINTS

2 REMOVE UNSOUND COI\éCRETE CLEAN & COAT EXPOSED REBAR AND

SPALLS ALONG BEAMS

7 isawoonuaN 7
9. ey S 2
y &5
l, llw ot
WAL B
Tesfai weldemariam PE
10/11/23
BRIDGE LAYOUT
H 30 ML & FR

(33.133369,-96.056181)

it

& 7e<as Department of Transportation

Y OF TE REPAR
429 438 788
6009 6001 6002
IDENTIFICATION
NUMBER LOCATION concstr | CLERDNC | concreTe
REPAIR SEALING BEAM REPAR
(STANDARD) EXISTING (CFRP)
JOINTS

SF LF EA

NBI=_01-117-00009-13- 330 LAMAR STREET ) 72 1

PROJECT TOTALS: 10 72 1

IH 30 ML & FR
(LAMAR STREET)
NBI *01-117-00009-13-330

GRAPHICS FILE No..
032
[CHECKED STATE SieE COUNTY
TEXAS | PAR HUNT
S CONT. SECT. 408 HIGHWAY NO.
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MNOTE: 1. The Nodh intersar bent cap has a wide diaganal shear crack [apprax, 1/47) over the
inside face of the East column.

1.REPAR IMPACT DAMAGES ON DIAPHRAM AND AREAS
AT NORTHWEST BEAM ALONG SPAN 2 FROM SOUTH WEST.

2.REMOUVE UNSOUND_ CONCRETE, CLEAN AND SEAL DIAGONAL
CRACKS AT ALL INTERIOR BENT CAPS (3 TOTAL: 200SF).

HM ’h(\ |

|

]

W

f
\ks CFRP

Vertical ply

NOTE: 1. The East exterior column at the center bent has approximately 12 sq. ft. of
delaminations and approximately 3 sq. ft. of spalls that are 2" deep with exposed

rebar.

INTERIOR BENT CAP REPAIR DETAIL

SUMMARY OF CONCRETE REPAIR
429 786
6007 6002
IDENTIFICATION LOCATION CONC STR CARBON FIBER
S
OVER&EAD)
SF SF
NBIe 01-117-00009-13-284 SH24 & SH 50 12 200
PROJECT TOTALS: 12 200
.-'\E:.‘?ﬁ\.}}}\
o‘fo\. """ ‘l
;'.'.. *.’
7% 0
. Jesruncionuma
% . 149185 z
"B wonan &
L ra o) CENGY. o NV
WSS O
Testai weldgmariam PE
11/06/23
BRIDGE LAYOUT
SH24 & SH50
(33.12945123,-95.99114665)
[
! © 2024
l Iexas [Deparinment of Transporiation
’ ’ 90° SH24 & SH50
1 ‘ l hl INTERSECTED IH 30
# NBI*01-117-00009-13-284
1:;: GRAPHICS FILE S}—V{wEOE.T
DETAIL A 033
CHECKED STATE SDT‘é;E COUNTY
_ PAR HUNT
Flgufe 6‘ ProPosed CFRP CHECKED CONT. SECT. JOB HIGHWAY NO.
0901 22 128 VARIOUS




5

CRACK AND SPALL AT NORTHEAST END OF SOUTHEAST ABUTMENT AND EAST
WINGWALL AND HEADWALL INTERFACE LOOKING SOUTH

ARY OF RETE REPAR
429
6007
IDENTIFICATION CONC STR
LOCATION
NUMBER (VERTICAL
&
OVERHEAD)
SF
NBI* 01-117-00009-15-314 UsS 69 24
PROJECT TOTALS: 24

1. REMOVE UNSOUND CONCRETE, CLEAN AND COAT EXPOSED REBAR:

PATCH SPALLS AT SOUTHEAST ABUTMENT AT NORTH END

Tesfai weldemariam PE

10/11/23

o
............

oooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooo

BRIDGE LAYOUT
usS 69

(33.113652,-96.094525)

(3] M3*0

l Tesxas Department of Transportation

UsS 69
TURTLE CREEK
NBI*01-117-00009-15-314

SHEE

GRAPHICS FILE NO.
034
[CHECKED STATE SDTIQTT'E COUNTY
TEXAS | PAR HUNT
FYL
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST CrECKED CONT. SECT. 108 HIGHWAY NO.
0901 22 128 VARIOUS
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UTH ABUTMENT GABIONS LOOKING SOUTHWEST

MINOR IMPACT SPALL WITH TWO STRANDS EXPOSED ON WEST BEAM AT SPAN 5
LOOKING NORTHEAST

1.REMOVE UNSOUND CONCRETE, CLEAN AND COAT EXPOSED
STRANDS AND PATCH SPALLS ALONG BOTTOM FLANGES
1,3 AND 4 FROM WEST AT SPAN 5

2.REMOVE UNSOUND CONCRETE, CLEAN AND COAT EXPOSED
REBAR AND ATCH SPALS ALONG HE SOFFIT OF BEAM 2
FROM WEST AT SPAN 4 FROM NOTH

FYRL
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

IMPACT SPALLING WITH STRANDS EXPOSED ALONG BEAM 3 FROM WEST IN SPAN 5
FROM THE NORTH LOOKING NORTHEAST

SEVERAL IMPACT SPALLS WITH STRANDS EXPOSED ALONG EAST BEAM AT SPAN 5
LOOKING NORTHWEST

Tesfai weldemariam PE
10/11/23

ooooooooooooooooooooooooooooo

S
Yo

ooooooooooooooooooooooooooooo

.........

BRIDGE LAYOQOUT

FM 513
(33.13203198,-95.94715318)

Y _OF TE_REPAR
429
6007
IDENTIFICATION
LOCATION | CONC STR
NUMBER REPAR
(VERTICAL
OVERHEAD)
SF
NBi=_01-117-00009-13-297 FM 513 25
PROJECT TOTALS: 25

it

l Tesias Department of Transportation

FM 513
IH 30 ML AND FRS

NBI *01-117-00009-13-297

GRAPHICS FILE S':‘EgT
035
(HECKED STATE SiaTE COUNTY
TEXAS | PAR HUNT
[CHECKED CONT. SECT. JoB HIGHWAY NO.
0901 | 22 |128 | VARIOUS
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1.REMOVE UNSOUND CONCRETE, CLEAN & COAT _EXPOSED
REBAR, AND PATCH SPALLS ALONG THE STEMS.
2. REMOVE UNSOUND CONCRETE AND PATCH SPALLS
ALONG WINGWALLS. CONSIDER RECONSTRUCTING
SOUTH WINGWALL
ARY TE REPAR
429 788
6007 6002
IDENTIFICATION LOCATION CONC STR CONCRETE
- oRRcn SR
OVERHEAD)
SF EA
NBi= 01-117- -04- SH 224 40 1
WESTWINGWAI:L‘ISLEANINGAWAYFROBRIDGELOOKINGNORTH SOUTHEASTEXTER)ORGIEQ&SSSELEQE%E@P@SK%GS‘fVEE\gETREIMPACTDAMAGEWITH PROJECT TOTALS: 40 1
Tesfai weldemariam PE
10/11/23
BRIDGE LAYOUT
SH 224
g (33.256892,-95.901536)
2023 ' °
I Tescas Department of Transportatiomn
SH 224
INTERSECTED SH 11
NBI*01-117-02139-04-080
R COLUMN AT BENT 4 HAS MINOR DELAMINATION AND GRAPHICS FILE ST“EOE
SPALLING AT BASF | OOKING SOUTH O 36
CHECKED STATE SieyE COUNTY
FYi: TEXAS | PAR HUNT
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST
CHECKED CONT. SECT. JoB HIGHWAY NO.
0901 22 128 VARIOUS
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FEF
SPALLING WITH EXPOSED REBAR AT SPAN 2 FROM SOUTHWEST ALONG SOUTHEAST
SIDE LOOKING WEST

WEIGHT LIMIT
TANDEM AXLE 24000 L8s

SINGLE UNIT VEH
4 AXLES OR Moge 40000 L8

Testai weldemariam PE
10/11/23

MINOR SPALLING WITH EXPOSED REBAR AT SPAN 3 SOUTHEAST SIDE LOOKING B
NORTHWEST WEIGHT LIMIT SIGN AT SOUTHWEST END LOOKING NORTHEAST

JARY OF RETE REPAR
429
1. MINOR SPALLING WITH EXPOSED REBAR AT SPAN 3 — 6007 |
SOUTHEAST SIDE LOOKING NORTHWEST cenECATON conc e BRIDIC:;I'::AZLB:;ZOUT
2. SPALLING WITH EXPOSED REBAR AT SPAN 2 FROM LOCATION | 'REPAR
S0UTHWEST ALONG SOUTHEAST SIDE LOOKING WEST NMBER R (33.23896576,-95.96914481)
© 2023 °
NBi= 01-117-00136-12-013 FM 2874 5:2 #
l Texas Department of Transporiation
PROJECT TOTALS: a2
FM2874
SCATTER BRANCH
NBI*01-117-00136-12-013
GRAPHICS FILE S’:JEOE.T
037
CHECKED STATE SDTIQTTE COUNTY
TEXAS | PAR HUNT
IL-Y“As-laun.r DRAWINGS ARE AVAILABLE ON REQUEST CHECKED conT- St 08 HIGHWAY NO-
0901 22 | 128 VARIOUS
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FYRi

(% : 2\ §
SPALLS AT EAST END OF SOUTH PARAPET LOOKING NORTH

g %

UNDERMINING OF EAST ABUMENT CAP AND EXPOSED PILES LOOKING EAST

1. SPALLING EAST END OF SOUTH PARAPET LOOKING NORTH

AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

Y OF T PAIR

429
6007
IDENTIFICATION CONC STR
LOCATION S At
NUMBER N
OVERHEAD)
SF
Ngi=_01-117-01463-01-008 FM 1532 15
PROJECT TOTALS: 15

Tesfai weldemariam PE
10/11/23

............

e

BRIDGE LAYOUT
FM 1532
(33.384150,-95.865396)

© 2023*.

l Tesxas Department of Transporiation

FM 1532

JERIGAN CREEK
NBI*01-117-01463-01-008

SHEE
GRAPHICS FILE o
038
[CHECKED STATE %Tgc oY
TEXAS | PAR HUNT
CHECKED CONT. SECT. JoB HIGHWAY NO.
0901 22 128 VARIOUS
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FY

Upstream end of culvert walls in center barrels have significant voids (up to 2 SF x full

width)

Rock riprap has been placed in upstream and downstream channels and has mostly
washed away at downstream end of exterior barrels, leaving exposed toewalls (up to 4.5'H)

1. VOIDS ISOLATED AT BOTTOM SECTION OF CULVERT
INTERIOR WALLS.CLEAN VOIDS AND HEAVILY PITTED
AREAS ALONG BOTTOM SECTION OF CULVERT WALLS.

[H
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

Upstream end of culvert walls in center barrels have significant spalling (~6'H x 2"D)

Y OF TE REPAR
| 429 | 429 |
6009 7
CONC STR |[CONC STR
DENTFICATION LOCATION REPAR REPAR
NUMBER (STANDARD) | (VERTICAL
OVERHE AD)
SF SF
INBI= 01-190-02193-01-002 M 2324 10 75
PROJECT TOTALS: o 75

ooooooo

Tesfai weldemariam PE
10/11/23
BRIDGE LAYOUT
FM 2324
(32.83835833,-95.85661085)

© zm*.

& 755 Department of Transportation

REEDER CRK
NBI *01-117-02193-01-002
GRAPHICS FILE e,
039
[CHECKED STATE SitE COUNTY
TEXAS | PAR HUNT
BT CONT. SECT. JoB HIGHWAY NO.
0901 22 128 VARIOUS
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11 - Voids and

_+  deterioration in

bottom of walls

SUMMARY OF CONCRETE REPAR
| 429 | 429 |
6001 | 6007
CONC STR|CONC STR
IDENTIFICATION LOCATION | REPAR | REPAR
NUMBER (CLEAN & |(VERTICAL
COAT &
WIH  [OVERHEAD)
EPOXY)
SF SF
NBI *01-190-00203-04-029 | US 69 2 15
PROJECT TOTALS: 2 5

h\\\\‘

OF

“ % 000 ..,.. * ‘

f N 1!‘
;a_- X/
e Y
' ooeoooooeoooo-.eooooooooooo.o’
5 ""‘m"‘“‘ s

L 149188

B2 f
"?‘z@&w &
AN

Tesfai W&‘ﬁamanam PE
10/11/23
BRIDGE LAYOUT

UsS 69
(32.84520198,-95.71372213)

Ozoza'.

l Texas Depairtment of Tramnsporiation

uUs 69
DRAIN
NBI *01-190-00203-04-029
GRAPHICS FILE S':‘EOET
040
[CHE CKED STATE s[; $TT.E PO
TEXAS | PAR HUNT
“AS BUILT DRAWINGS ARE AVALASLE ON REQUEST CHECKED CONT. SECT. JoB HIGHWAY NO.
0901 22 128 VARIOUS
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FY

I
s v

AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

7 - Crack in
concrete on west
side at top of wall

8-
Cracked/Spalled
concrete in
wingwall

ARY RET PAR

IDENTIFICATION
NUMBER

LOCATION

CONC STR
REPAR
(VER':!CN.
IOVERHEAD)|

| 429 | 429 |
| 6007 | 6009 |

CONC STR
REPAR
STANDARD

SF

SF

Ngi=_01-130- -04-

uUs 69

PROJECT TOTALS:

80

section of interior
& culvert walls

10 -
Cracked/Spalled
concrete in
wingwall

4100680 - d2
Wi, o=
s

Tesfai weldemariam PE
10/11/23

BRIDGE LAYOUT

us 69
(32.82208112,-95.67847517)

© ms*.

l Tessas Depeartmment of Tramnsportation

usS 69
BIG CREEK
NBI *01-190-00203-04-028

SHEE
GRAPHICS FILE o,
041

[CHECKED STATE SEJQTTE oY

TEXAS | PAR HUNT

[CHECKED CONT. SECT. JoB HIGHWAY NO.

0901 22 128 VARIOUS



tweldema
Typewritten Text
10/11/23


FY

I
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

of riprap

7 - 2 ft scour at
downstream toe

8 - Partial collapse

ARY TE REPAR
| 429 |
[ 6007 |
CONC STR
IDENTIFICATION
LOCATION | REPAR
NUMBER tvERT‘:cu.
OVERHE AD)|
SF
NBi= 01-190-02193-01-003 FM_ 2324 25
PROJECT TOTALS: 25

9 - Spalling
concrete in top of
barrels, exposed
rebar

10 - Debris
located in barrels

PR
A

M .
Tesfai weldemariam PE
10/1

e
1/23
BRIDGE LAYOUT
FM 2324

(32.83845139,-95.87290122)

© 2923*.

& 75xas Depariment of Transportation

FM 2324
SHUTTLE CREEK

NBI *01-190-02193-01-003

GRAPHICS FILE o
042
CHECKED STATE SerE COUNTY
TEXAS | PAR HUNT
SEERED CONT. SECT. J08 HIGHWAY NO.
0901 22 128 VARIOUS
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[H
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

7 - Downstream
looking Southeast

8 - Spalling
concrete with
exposed rebar on
bent cap

Y OF RET PAR
429 4
; _5387_
CONC STR | CONC STR
IDENTIFICATION LOCATION| , REPAR REPAR
NUMBER (CLEAN & [(VERTICAL &
COAT OVERHE AD)
WTH
EPOXY)
SF SF
NBi=_01-190-00108-10-049 SH 19 142 2
PROJECT TOTALS: 142 2

9 - Undermining of
piles

10 - Uneven slab
soffit

I .
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AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

5 - Stream Under
looking Northwest

6 - Upstream
looking Northwest
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Channel scour has exposed culvert toewall at Southeast Barrel (~1' high) at upstream end
and (~3.5" high) with slight undermining (< 1' deep) at downstream end

Moderate abrasion, scaling and pitting along bottom of culvert walls with a few minor to
moderate voids (up to 2 SF x 2" D) with exposed and corroded rebar.

AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST
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NORTHWEST

MODERATE DELAMINATION AND SPALLING WITH EXPOSED

7

2ND BEAM FROM WEST AT CENTER SPAN HAS HORIZONTAL CRACKING LOOKING

REBAR OF WEST

EXTERIOR BEAM OVER BENT 2 LOOKING NORTHWEST

[H
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST
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AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

EXPOSED DRILLED SHAFTS AT BENT 8 ARE BELOW WATER LOOKING NORTHEAST
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SHAFTS LOOKING NORTHWEST

wtth e

MODERATE DELAMINATION AND SPALLING ALONG SOUTH FACE OF CAP 13 AT WEST

END LOOKING NORTHWEST

AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST

MODERATE CONTRACTION SCOUR AT BENTS 12 & 13 HAVE EXPOSED DRILLED

L\:azﬂ!:m’ﬂ@

MODERATE DELAMINATION AND SPALLING ALONG SOUTH FACE OF CAP 9 LOOKING
NORTHWEST

NORTHWEST CORNER OF RIPRAP AT UPSTREAM SIDE HAS MODERATE SCOUR
LOOKING NORTHEAST
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UPSTREAM END OF BENT CAP 5 HAS MODERATE SPALLS WITH EXPOSED REBAR
LOOKING WEST

CONTRACTION SCOUR BETWEEN BENTS 7-11. HIGH WATER LEVEL HIDES EXPOSED
DRILLED SHAFTS LOOKING NORTHEAST
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SOUTH WINGWALL
LOOKING EAST

NORTH CORNER APPROACH MG
LOOKING SOUTHEAST

AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST
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7 A e e S L A S 8
MODERATE EROSION AT THE NORTH DITCH HAS UNDERMINED THE RIPRAP,
ABUTMENT CAP AND WINGWALL LOOKING NORTH

< g 1 “;; - Jd L W
RIPRAP SLAB, ABUTMENT CAP AND WINGWALL ARE UNDERMINED AS MUCH AS 4'
BACK DUE TO RIPRAP FAILURE LOOKING SOUTHEAST

3

1 REMOVE_ UNSOUND CONCRETE, CLEAN EXPOSED REBAR,
AND PATCH SPALLED AREA ALONG CONCRETE POSTS
OR

2INSTALL ROCK/RUBBLE AT THE NORTH DITCH TO HELP
COUNTER EROSION. CONSIDER REMOVING RIPRAP, FILLING
VOIDS AND RECONSTRUCTING CONCRETE RIPRAP

FYi
AS-BUILT DRAWINGS ARE AVAILABLE ON REQUEST
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

Length of box

@ For vehicle safety, the following requirements must be met:

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

@ - For structures without bridge rail, construct curbs no more than 3" above
Bars F2 finished grade.
Tars& 5 Bars F2 — @ - For structures with bridge rail, construct curbs flush with finished grade.
U S U (Top ottom) l (| Bars K Reduce curb heights, if necessary, to meet the above requirements. No changes will
'|= - =|‘ — be made in quantities and no additional compensation will be allowed for this work.
. Bars F2 ~ Equal Spacing (Typ) , I —— N N I B o ) )
Permissible Bars D | 5 @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
construction F 3 NN

joint (Typ)

-7 | HiN
Bars B = X\

—Bars H 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
to elsewhere in the plans.

0"or 1"

KU

L

T

I

I

=1 (Top) |

1_ w Bars E % '
- \H (Bottom) T i T __'I

B |

I

—--' y L I-' 5
| e F1 :P b el - —
S| > B L= A A N P ]
= S
M (Typ) o AN AN
o qualua Loy oy

i
I
|
)
|
|
|

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The

z
\ F2 Bars Y
A ar

The use of this standard is governed by the "Texas Engineering Practice Act." No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

sTIMES

SFILES

FILE:

DATE: SDATES

'
| =) area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
5 (NSRS R J— LA &M =] -1 1 Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
(Typ) L = I + i ] T I —TCT in the WWR of the same length required for the equivalent bar size, rounded up for
° 6" Bars F2 = il x Bars E wire sizes between conventional bar sizes. The lap length required for WWR is
. _(Typ) i | (Top) never less than the lap length required for uncoated #4 bars.
= o J
® E Y- Construction joint (Typ) N N o N eHH N (%Ec])rtfoi) Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR
- F2 B F2 | ] _1] I Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
Bars M [ ] Bars C 1f D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
= [r— % ‘ﬂ_—— _L j the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
I ] e 4 r a r T T T T T ] o el el Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
! \ ' _l?'—"t‘z-'—'—'—'— T I . minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
D E E Bars D Bars F2 “—Bars F1 (Bottom)
BOTTOM SLAB TOP SLAB

TYPICAL SECTION PART PLANS CONSTRUCTION NOTES:

Do not use permanent forms.

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

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
and Bars Y and Z may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.

TABLE OF Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
BAR D|MENS|ONS - culverts with overlay,

Finished grade

- culverts with 1-to-2 course surface treatment, or
(roadway slope)

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

H X o Provide bar laps, where required, as follows:
3-0" 36 %" 51" - Uncoated or galvanized ~ #4 = 1'-8" Min
- Uncoated or galvanized ~ #5 = 2'-1" Min
" g v _qn
K 4-0 46 % 51 - Uncoated or galvanized ~ #6 = 2'-6" Min
l o6 o GENERAL NOTES:
" 1 An 9 1n L .
SS Ch%ngﬁl%TRUCTION 6-0 66 % 51 Designed according to AASHTO LRFD Bridge Design Specifications for the range of
S\lg'?ES 70" 76 %" 51" fill heights shown.
) Jﬁvﬂ\_' 80" 86 15" 51" See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard
x A R

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

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.

HL93 LOADING SHEET 1 OF 2
iy §® Bridge
Y Divisgion
I Texas Department of Transportation Standard
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

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

DISCLAIMER:

STIMES

SFILES

DATE: SDATES

FILE:

2 BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
g SECTION
e DIMENSIONS
% Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 BarsY & Z ~ #4 Jarsy |Bask | ferfoot Curb Total
o)
2| s H T U |No. Length | Wt |No. Bars © Bars D No. Length | Wt |No.| & |Length | Wt [No.| & |Length | wt Length | Wt |No. Bars ¥ Bars 2 Length | Wt | No.| wt | Gonc | Renf JConc|Renf | Conc | Renf
z Length | Wt | Length | Wt @ * Length | Wt |Length | Wt (CY) | (Lb) [(CY)] (Lb) [ (CY) | (Lb)
2 8- 0" 3-0" 8" ™ 162 17" - 6" 4,258 | 108 8'- 8" |1,406 8 -2" 1,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 56 |18"[39' - 9" | 1,487 3-0"| 216 54 4'- 7" 165 7-3" 262 | 17" - 6" 47 | 38 (106 |1.071 3135 1.3 153 442 12,693
3| -0 | 3-0 | & 7 |162 26'- 1" | 6,347 | 108 8 -8 (1406 | 8-2" [1,325 [162 21 - 4" | 5191 | 18 [18" |39 - 9" | 478 | 80 [18" |39 - 9" [2,124 3-0"| 216 |108 4-7 | 331 | 7-3" | 523 |260-1" | 70 | 56 |156 |1.560 | 4485 | 1.0 | 226 | 643 [18,167
4 8 -0" 3-0" 8" s 162 34' - 8" 8,435 108 8' - 8" (1,406 8'-2" |1,325 |162 29' - 11" | 7,279 24 (18" (39 - 9"| 637 |104 |18" |39 - 9" (2,762 3-0"[ 216 162 4' - 7" 496 7-3" 785 | 34' - 8" 93 72 |200 |2.048 583.5 26 | 293 84.5 (23,634
5 8- 0" 3-0" 8" ™ 162 43' - 3" (10,524 |108 8'- 8" |1,406 8- 2" 11,325 |162 38' - 6" | 9,368 30 |18"|39' - 9"| 797 |128 |18"[39' - 9" [3,399 3-0"| 216 216 4'- 7" 661 7'- 3" [1,046 |43 -3" | 116 | 90 |251 |2.537 718.6 3.2 367 |104.7 |29,109
6 | g-0| 3-0 | & 7 |162 51 - 10" 12,612 | 108 8 -8 1406 | 8-2" [1,325 [162 47 - 1" 11,457 | 36 [18" |39 - 9" | 956 |152 18" |39 - 9" [4,036 3-0"| 216 |270 4-7 | 827 | 7-3" [1308 |51 -10"] 138 106 |205 |3.026 | 8536 | 3.8 | 433 [124.9 [34,576
2 8- 0" 4'- 0" 8" ™ 162 17' - 6" 4,258 | 108 9'- 8" |1,568 8'-2" 11,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 56 |18"[39' - 9" | 1,487 4'-0"| 289 54 4'- 7" 165 9 - 3" 334 | 17" - 6" 47 | 38 (106 |1.136 321.2 1.3 153 46.8 13,000
3| g-0 | a-0 | & 7 |162 26'- 1" | 6,347 |108 9-8" (1568 | 8-2" [1,325 [162 21 - 4" | 5191 | 18 [18" |39 - 9" | 478 | 80 [18" |39 - 9" [2,124 4-0"| 289 [108 4-7 | 331 | 9-3" | 667 [26-1" | 70 | 56 |156 |1.646 | 4580 | 1.9 | 226 | 67.8 [18,548
4 8- 0" 4'- 0" 8" ™ 162 34' - 8" 8,435 | 108 9'- 8" |1,568 8- 2" 1,325 |162 29' - 11" | 7,279 24 |18"|39' - 9"| 637 |104 |18" |39 - 9" |2,762 4'-0"| 289 162 4'- 7" 496 9'- 3" [1,001 34' - 8" 93 72 |200 |2.156 594.8 26 | 293 88.8 |24,085
5 8- 0" 4'- 0" 8" ™ 162 43' - 3" (10,524 | 108 9'- 8" |1,568 8'-2" 11,325 |162 38' - 6" | 9,368 30 |18"|39'-9"| 797 |128 |18"[39' - 9" |3,399 4'-0"| 289 216 4' -7 661 9'- 3" (1,335 |43 -3" | 116 | 90 |251 |2.667 731.7 3.2 367 |109.9 |29,633
6 | g-0| 4-0 | & 7 |162 51 - 10" [12,612 | 108 9-8 [1568 | 8-2" [1325 [162 47 - 1" (11,457 | 36 [18" |39 - 9" | 956 |152 18" |39 - 9" [4,036 4-0"| 289 |270 4-7 | 827 | 9-3" [1668 |51 -10"| 138 106 [205 [3.177 | 8685 | 3.8 | 433 |130.9 [35171
2 8- 0" 5 - 0" 8" ™ 162 17' - 6" 4,258 | 108 10' - 8" |1,730 8'-2" 1,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 62 |18"[39' - 9" | 1,646 5 -0"| 361 54 4'- 7" 165 [ 11' - 3" 406 | 17' - 6" 47 | 38 (106 |1.201 332.8 1.3 153 49.4 13,465
3| g-0| 5-0" | & 7 |162 26'- 1" | 6,347 | 108 10'- 8" (1,730 | 8 -2 [1,325 [162 21 -4 | 5191 | 18 {18 |39 - 9" | 478 | 88 [18" |39 - 9" [2,337 5-0"| 361 |108 4-7 | 331 [11-3" | 812 |26-1" | 70 | 56 |156 [1.733 | 4728 | 1.9 | 226 | 71.3 [19,138
4 8- 0" 5' - 0" 8" ™ 162 34' - 8" 8,435 | 108 10' - 8" |1,730 8'-2" 1,325 |162 29' - 11" | 7,279 24 |18"|39' - 9"| 637 |114 |18"[39' - 9" |3,027 5 -0"| 361 162 4'- 7" 496 | 11' - 3" 1,217 | 34' - 8" 93 72 |200 |2.264 612.7 26 | 293 93.1 |24,800
5 8- 0" 5 - 0" 8" ™ 162 43' - 3" (10,524 |108 10' - 8" |1,730 8'-2" 11,325 |162 38' - 6" | 9,368 30 |18"|39' - 9"| 797 |140 |18"|39' - 9" [3,717 5 -0"| 361 216 4'- 7" 661 | 11' - 3" (1,623 | 43' - 3" | 116 | 90 |251 |2.796 752.7 3.2 367 |115.1 |30,473
6 8- 0" 5 - 0" 8" ™ 162 51' - 10" 12,612 | 108 10' - 8" |1,730 8- 2" 1,325 |162 47" - 1" 11,457 36 |18"|39' - 9"| 956 |166 |18"[39' - 9" |4,408 5 -0"| 361 270 4'- 7" 827 | 11" - 3" (2,029 | 51'- 10"| 138 | 106 |295 |3.328 892.6 3.8 | 433 |137.0 |36,138
2 8- 0" 6'- 0" 8" ™ 162 17' - 6" 4,258 | 108 11' - 8" 1,893 8'-2" 11,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 68 |18"[39' - 9" | 1,806 6'-0"| 433 54 4'- 7" 165 [ 13' - 3" 478 | 17" - 6" 47 | 38 (106 |1.265 3445 1.3 153 51.9 |13,932
3 8- 0" 6'- 0" 8" ™ 162 26' - 1" 6,347 | 108 11' - 8" 1,893 8 -2" 11,325 |162 21" - 4" | 5191 18 (18" |39 - 9" | 478 96 |18"[39' - 9" [2,549 6'- 0"| 433 108 4'- 7" 331 |13 - 3" 956 | 26' - 1" 70 56 |156 | 1.819 487.6 19 | 226 74.7 19,729
4 8- 0" 6' - 0" 8" ™ 162 34' - 8" 8,435 | 108 11' - 8" |1,893 8'-2" 11,325 |162 29' - 11" | 7,279 24 |18"|39' - 9"| 637 |124 |18"[39' - 9" [3,293 6'- 0"| 433 162 4'- 7" 496 | 13'- 3" 1,434 | 34' - 8" 93 72 |200 |2.372 630.6 26 | 293 97.5 |25,518
5 8- 0" 6' - 0" 8" ™ 162 43' - 3" (10,524 |108 11' - 8" 1,893 8'-2" 11,325 |162 38' - 6" | 9,368 30 |18"|39' - 9"| 797 |152 |18" |39 - 9" |4,036 6'- 0"| 433 216 4'- 7" 661 | 13'- 3" (1,912 |43 -3" | 116 | 90 |251 |2.926 773.7 3.2 367 |120.3 |31,316
6 8- 0" 6'- 0" 8" ™ 162 51' - 10" 12,612 | 108 11' - 8" ]1,893 8- 2" 11,325 |162 47" - 1" 11,457 36 |18"|39' - 9"| 956 |180 |18"[39' - 9" [4,780 6'- 0"| 433 270 4'- 7" 827 | 13'- 3" (2,390 | 51'- 10"| 138 | 106 |295 |3.479 916.8 3.8 | 433 |143.0 |37,106
2 8- 0" 7-0" 8" ™ 162 17' - 6" 4,258 | 108 12' - 8" |2,055 8'-2" 1,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 68 | 18" [39' - 9" | 1,806 7'-0"| 505 54 4' -7 165 [ 15' - 3" 550 | 17" - 6" 47 | 38 (106 |1.330 352.1 1.3 153 54.5 |14,238
3 8- 0" 7-0" 8" ™ 162 26' - 1" 6,347 | 108 12' - 8" |2,055 8'-2" 11,325 |162 21" - 4" | 5191 18 [18"|39' - 9" | 478 96 |18"[39' - 9" [2,549 7' -0"| 505 108 4'- 7" 331 | 15'- 3" (1,100 | 26' - 1" 70 56 |156 | 1.905 497.0 1.9 | 226 78.1 120,107
4 8- 0" 7-0" 8" ™ 162 34' - 8" 8,435 | 108 12' - 8" |2,055 8'-2" 11,325 |162 29' - 11" | 7,279 24 |18"|39' - 9"| 637 |124 |18"[39' - 9" [3,293 7'-0"| 505 162 4'- 7" 496 | 15' - 3" 1,650 | 34' - 8" 93 72 |200 |2.480 641.9 2.6 | 293 |101.8 |25,968
5 8- 0" 7-0" 8" ™ 162 43' - 3" (10,524 |108 12' - 8" |2,055 8- 2" 1,325 |162 38' - 6" | 9,368 30 |18"|39' - 9"| 797 |152 |18" |39 - 9" [4,036 7' -0"| 505 216 4'- 7" 661 | 15' - 3" (2,200 | 43'-3" | 116 | 90 |251 |3.056 786.8 3.2 367 |125.5 |31,838
6 8- 0" 7-0" 8" ™ 162 51' - 10" 12,612 | 108 12' - 8" |2,055 8'-2" 11,325 |162 47" - 1" 11,457 36 |18"|39' - 9"| 956 |180 |18"[39' - 9" [4,780 7' -0"| 505 270 4'- 7" 827 | 15'- 3" (2,750 | 51'- 10"| 138 | 106 |295 | 3.631 931.7 3.8 | 433 |149.1 |37,700
2 8- 0" 8 - 0" 8" ™ 162 17' - 6" 4,258 108 13' - 8" 2,217 8'-2" 11,325 |162 12' - 9" | 3,102 12 (18"|39' - 9"| 319 74 118" 39" - 9" (1,965 8 -0"| 577 54 4'- 7" 165 (17" - 3" 622 | 17" - 6" 47 | 38 (106 |1.395 363.8 1.3 153 57.1 |14,703
3 8- 0" 8 - 0" 8" ™ 162 26' - 1" 6,347 | 108 13' - 8" 12,217 8'-2" 1,325 |162 21" - 4" | 5191 18 (18" |39 - 9"| 478 |104 |18" 39" - 9" [2,762 8 -0"| 577 108 4'- 7" 331 | 17" - 3" (1,244 | 26' - 1" 70 56 |156 | 1.992 511.8 19 | 226 81.6 |20,698
4 8- 0" 8 - 0" 8" s 162 34' - 8" 8,435 | 108 13' - 8" 2,217 8'-2" 1,325 |162 29' - 11" | 7,279 24 |18"|39' - 9"| 637 |134 |18"[39' - 9" |3,558 8 -0"| 577 162 4'- 7" 496 |17' - 3" |1,867 | 34' - 8" 93 72 |200 |2.588 659.8 2.6 | 293 |106.1 |26,684
5 8- 0" 8 - 0" 8" ™ 162 43' - 3" (10,524 |108 13' - 8" 12,217 8'-2" 1,325 |162 38' - 6" | 9,368 30 |18"|39' - 9"| 797 |164 |18"[39' - 9" [4,355 8 -0"| 577 216 4'- 7" 661 | 17' - 3" (2,489 |43 -3" | 116 | 90 |251 |3.185 807.8 3.2 367 |130.6 |32,680
6 8- 0" 8 - 0" 8" ™ 162 51' - 10" 12,612 | 108 13' - 8" 2,217 8'-2" 1,325 |162 47" - 1" 11,457 36 |[18"|39' - 9"| 956 |194 |18"[39' - 9" [5,151 8 -0"| 577 270 4'- 7" 827 | 17' - 3" (3,111 51'- 10" | 138 | 106 [295 |3.782 955.8 3.8 | 433 |155.1 |38,666
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other

Length of box than T631 or T631LS.

Bars F2 @ @ For vehicle safety, the following requirements must be met:
ars - For structures without bridge rail, construct curbs no more than 3" above
(Top and bottom) Bars F2 finished grade.
U S U 5 7 ‘T/—Bars c (| Bars K @ - For structures with bridge rail, construct curbs flush with finished grade.

Reduce curb heights, if necessary, to meet the above requirements. No changes will
be made in quantities and no additional compensation will be allowed for this work.

@ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
maintain cover. For curbs less than 3" high, Bars K may be omitted.

. r Bars F2 ~ Equal Spacing (Typ) —l , S r— | -
Permissible 1 #q;l_FH:. H- m T
construction E ‘ ‘ F2 Bars D - ~

——Bars H

@ 10" typical. 2-3" when the Rail Anchorage Curb (RAC) standard sheet is referred

0"or 1"

co F2

I

T
- —

I

I

| i § | (Top) X
\B F1§J/I IBI \QH Bars E _______# __J!D_
IC

I

to elsewhere in the plans.

(Bottom)

TAET Dipmym gy T -
6" ] B 7
e |4 AN

3 —r-unitu . s S S )]

=
F2§ F ) g 6" m
: ] |"(Typ)
SR [ —

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.

Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
in the WWR of the same length required for the equivalent bar size, rounded up for
wire sizes between conventional bar sizes. The lap length required for WWR is

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

B

| U

Bars E
(Top)

The use of this standard is governed by the "Texas Engineering Practice Act." No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

sTIMES

SFILES

DATE: SDATES

FILE:

—t+-—-—-=+1—-

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

o] > L NN Bars B ! . . b .
5 =) Construction joint (Typ) N N O (Bottom) Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
o - F2 B F2 If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,

g ‘TCBirs M 5 Bars C the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
— E# % I N HAL B e | Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
) '& . 8 \T' _i' A X r A A 4 minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
DJ E E Bars D Bars F2 “—Bars F1 (Bottom)
BOTTOM SLAB TOP SLAB CONSTRUCTION NOTES:

Do not use permanent forms.
TYPlCAL SECT'ON PART PLANS Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
and Bars Y and Z may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb.
Provide bar laps, where required, as follows:

- Uncoated or galvanized ~ #4 = 1'-8" Min
TABLE OF - Uncoated or galvanized ~ #5 = 2'-1" Min
- Uncoated or galvanized ~ #6 = 2'-6" Min
Finished grade BAR DIMENSIONS
(roadway slope) GENERAL NOTES:
H X" "y Designed according to AASHTO LRFD Bridge Design Specifications for the range of
g 4.8 " wre fill heights shown.
4-0 B 2 5-10 See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard
K 5'-0" 5-8 " 5'-10" sheet for details pertaining to skewed ends, angle sections, and lengthening.
6-0" 6-8 15" 5-10" Cover dimensions are clear dimensions, unless noted otherwise.
3" chamfer 70" 78 1" 510" Reinforcing bar dimensions shown are out-to-out of bar.
(See CONSTRUCTION
NOTES.) 1 & & 8-0" 8-8 %" 510"
90" 9-8 " 5-10"
SECTION THRU CURB 00" 08 10"
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The use of this standard is governed by the "Texas Engineering Practice Act." No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

2 BILLS OF REINFORGING STEEL (For Box Length = 40 feet) QUANTITIES

z SECTION

@ DIMENSIONS &)

% Barsg ® Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4 parcy | Barsk | FerFoot Curb Total

[a1]

3| s H T U |No.| 8| 8| Length | wt |No.| 8|8 Bars © Bars D No.| 8| & |Length | Wt [No.| & [Length | Wt |No.| & [Length | Wt |No.| & |Length | wt [No.| & Bars ¥ Bars 2 Length | Wt | No.| wt | Gonc | Renf [Conc|Renf | Conc | Renf
z n | ? | D |Length | Wt |Length | Wt (2N @ « a @ |Length | Wt | Length | Wt (CY) | (Lb) [(CY)| (Lb) | (CY) | (Lb)
2 10' - 0" 4' - 0" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 108 (#6 | 9" | 10" - 7" |1,717 9'-1" [1,473 |162 |#6 | 6" 9'-7" | 2,332 14 118" [39' - 9"| 372 | 66 [18" |39 - 9"|1,752 82 |12"| 4'- 0" 219 | 41 |12"| 5'- 0" 137 9 - 8" 265 | 21' - 9" 58 46 | 128 | 1.654 339.0 1.6 186 67.8 13,745
3 10' - 0" 4'- 0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 108 [#6 | 9" | 10" - 7" |1,717 9'-1" (1,473 |162 |#6 | 6" | 19' - 7" | 4,765 21 (18" |39'- 9" | 558 | 95 |18" 39" - 9" (2,523 82 |12"| 4'- 0" 219 | 82 |12"| 5'- 0" 274 9-8" 530 | 32' - 5" 87 68 | 189 | 2.412 498.7 2.4 276 98.9 (20,223
4 10' - 0" 4'- 0" 10" 8" 162 [#6 | 6" | 43' - 1" (10,483 |108 |#6 | 9" | 10' - 7" |1,717 9' - 1" (1,473 |162 |#6 | 6" [ 29'- 7" | 7,198 28 18" 39" - 9"| 743 |124 |18" (39" - 9"|3,293 82 |12"| 4'- 0" 219 |123 |12"| 5'- Q" 411 9-8" 794 | 43' - 1" [ 115 | 90 | 251 | 3.169 658.3 3.2 366 |130.0 (26,697
5 10' - 0" 4'- 0" 10" 8" 162 |#6 | 6" | 53' - 9" (13,079 |108 |#6 | 9" | 10' - 7" |1,717 9'- 1" |1,473 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" - 9" | 929 |153 (18" |39 - 9" | 4,063 82 |12"| 4'- 0" 219 | 164 |12"| 5'- Q" 548 9'-8" |1,069 |53 -9" | 144 |110 | 306 | 3.926 818.0 4.0 450 |161.0 |33,169
6 10' - 0" 4'- 0" 10" 8" 162 |#6 | 6" | 66' - 11" (16,282 |108 |#6 | 9" | 10' - 7" |1,717 9'- 1" (1,473 |162 |#6 | 6" | 49' - 7" |12,065 42 18" (39" - 9" (1,115 |182 [ 18" (39" - 9" | 4,833 82 |12"| 4'- 0" 219 |205 |12"| 5'- 0" 685 9'-8" |1324 | 66'-1" | 177 |132 | 367 | 4.683 992.8 4.8 544 |192.1 (40,257
2 10' - 0" 5-0" 10" 8" 162 |#6 | 6" | 21' - 9" 5292 | 108 (#6 | 9" | 11' - 7" |1,879 9'- 1" |1,473 |162 |#6 | 6" 9'-7" | 2,332 14 (18" 39" - 9" | 372 | 72 |18" |39 - 9" 1,912 82 |12"| 5 - 0" 274 | 41 |12"| 5'- 0" 137 1" - 8" 320 | 21' - 9" 58 46 | 128 | 1.728 349.8 1.6 186 70.7 14,177
3 10' - 0" 5-0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 108 (#6 | 9" | 11' - 7" |1,879 9'- 1" (1,473 |162 |#6 | 6" | 19' - 7" | 4,765 21 (18" |39'- 9"| 558 | 103 |18" |39 - 9" (2,735 82 |12"| 5 - 0" 274 | 82 |12"| 5'- Q" 274 1" - 8" 639 | 32' - 5" 87 68 | 189 | 2.510 512.1 24 276 |102.8 (20,761
4 10' - 0" 5-0" 10" 8" 162 (#6 | 6" | 43' - 1" (10,483 |108 [#6 | 9" | 11' - 7" |1,879 9'-1" (1,473 |162 |#6 | 6" [ 29' - 7" | 7,198 28 18" |39'- 9" | 743 |134 |18" |39 - 9"|3,558 82 |12"| 5 - 0" 274 |123 |12"| 5'- 0" 411 1" - 8" 959 | 43' - 1" [ 115 | 90 | 251 | 3.292 674.5 3.2 366 |134.9 (27,344
5 10' - 0" 5-0" 10" 8" 162 [#6 | 6" | 53' - 9" (13,079 |108 [#6 | 9" | 11' - 7" |1,879 9'-1" (1,473 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" - 9"| 929 |165 [18" |39 - 9" | 4,381 82 |12"| 5 - 0" 274 |164 |12"| 5'- Q" 548 11" - 8" |1,278 | 53' - 9" | 144 | 110 | 306 | 4.074 836.8 4.0 450 |166.9 |33,923
6 10' - 0" 5-0" 10" 8" 162 |#6 | 6" | 66' - 11" (16,282 |108 [#6 | 9" | 11' - 7" |1,879 9' - 1" (1,473 |162 |#6 | 6" | 49' - 7" |12,065 42 18" 39" - 9" (1,115 |196 | 18" [39' - 9" | 5,204 82 |12"| 5' - 0" 274 |205 |12"| 5'- 0" 685 11' - 8" |1,598 | 66' - 1" | 177 | 132 | 367 | 4.856 [1,014.4 4.8 544 |199.0 (41,119
2 10' - 0" 6'- 0" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 108 [#6 | 9" [ 12' - 7" [2,041 9'-1" [1,473 |162 |#6 | 6" 9'-7" | 2,332 14 118" [39' - 9" 372 | 78 [18" |39 - 9" | 2,071 82 |12"| 6'- 0" 329 | 41 |12"| 5'- Q" 137 13' - 8" 374 | 21" - 9" 58 46 | 128 | 1.802 360.5 1.6 186 73.7 14,607
3 10' - 0" 6'-0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 108 [#6 | 9" [ 12' - 7" [2,041 9'-1" (1,473 |162 |#6 | 6" | 19' - 7" | 4,765 21 (18" |39' - 9"| 558 | 111 |18" (39" - 9" [2,947 82 |12"| 6'- 0" 329 | 82 |12"| 5'- 0" 274 13' - 8" 749 | 32' - 5" 87 68 | 189 | 2.609 525.6 24 276 |106.8 (21,300
4 10' - 0" 6'- 0" 10" 8" 162 |#6 | 6" | 43' - 1" (10,483 | 108 [#6 | 9" | 12' - 7" |2,041 9'- 1" |1,473 |162 |#6 | 6" [ 29' - 7" | 7,198 28 |18" (39" - 9" | 743 | 144 (18" |39 - 9" 3,824 82 |12"| 6'- 0" 329 |123 |12"| 5'- Q" 411 13'- 8" |1,123 | 43" - 1" | 115 | 90 | 251 | 3.416 690.6 3.2 366 |139.8 (27,991
5 10' - 0" 6'-0" 10" 8" 162 [#6 | 6" | 53' - 9" (13,079 |108 [#6 | 9" | 12' - 7" |2,041 9'- 1" (1,473 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" - 9" | 929 |177 (18" |39 - 9" [4,700 82 |12"| 6'- Q" 329 |164 |12"| 5'- Q" 548 13' - 8" |1,497 | 53" - 9" | 144 |110 | 306 | 4.222 855.7 4.0 450 |172.9 |34,678
6 |10-0" | 6-0" | 100 | 8 |162 |#6 | 6" |66 - 11" |16,282 | 108 |#6 | 9" | 12 - 7° |2.041 | 9 - 1" |1473 |162 |#6 | 6" | 49’ - 7" [12,065 | 42 |18" |39 - 9" 1,115 |210 | 18" |30’ - 9" | 5,576 | 82 |12"| 6 - 0"| 320 |205 |12 | 5'- 0" | 685 |13 - 8" |1872 | 66 - 1" | 177 |132 | 367 | 5.020 [1,036.0 | 4.8 | 544 |2059 |41,982
2 10' - 0" 7-0" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 108 [#6 | 9" | 13' - 7" |2,203 9'-1" [1,473 |162 |#6 | 6" 9'-7" | 2,332 14 118" [39' - 9"| 372 | 78 [18"|39' - 9" | 2,071 82 |12"| 7'- 0" 383 | 41 |12"| 5'- 0" 137 15' - 8" 429 | 21' - 9" 58 46 | 128 | 1.877 367.3 1.6 186 76.7 14,878
3 10' - 0" 7-0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 108 [#6 | 9" | 13' - 7" |2,203 9 -1" [1,473 |162 |#6 | 6" | 19' - 7" 4,765 21 |18" (39" - 9" 558 | 111 (18" |39' - 9" | 2,947 82 (12"| 7'- 0" 383 82 |12" | 5 - 0" 274 15' - 8" 858 | 32' - 5" 87 68 | 189 | 2.708 533.7 24 276 |110.7 (21,625
4 10' - 0" 7-0" 10" 8" 162 [#6 | 6" | 43' - 1" (10,483 |108 [#6 | 9" | 13' - 7" |2,203 9'-1" (1,473 |162 |#6 | 6" [ 29'- 7" | 7,198 28 |18" (39" - 9" | 743 | 144 (18" |39 - 9" 3,824 82 |12"| 7'- Q" 383 |123 |12"| 5'- 0" 411 15' - 8" 1,287 |43 - 1" | 115 | 90 | 251 | 3.539 700.1 3.2 366 |144.8 (28,371
5 [10-0" | 7-0" | 10" | 8 |162 |#6 |6 |53 -9 |13079 |108 |#6 | 9" | 13 - 7" |2.208 | - 1" |1473 |162 |#6 | 6" | 39 - 7" | 9632 | 35 |18" [39' - 9" | 920 |177 |18" |39’ - 9" |4.700 | 82 |12"| 7'- 0"| 383 |164 [12" | 5'- 0" | 548 |15 - 8" |1,716 |53 - 9" | 144 | 110 | 306 |4.370 | 866.6 | 4.0 | 450 |178.8 |35.113
6 10' - 0" 7-0" 10" 8" 162 |#6 | 6" | 66' - 11" (16,282 | 108 [#6 | 9" | 13' - 7" |2,203 9'- 1" (1,473 |162 |#6 | 6" | 49' - 7" |12,065 42 18" (39" - 9" (1,115 |210 [18" 39" - 9" | 5,576 82 |12"| 7'- Q" 383 |205 |12"| 5'- Q" 685 15' - 8" 2,145 | 66' - 1" | 177 |132 | 367 | 5.202 [1,048.2 4.8 544 |212.9 (42,471
2 10' - 0" 8 - 0" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 108 [#6 | 9" | 14' - 7" |2,366 9' - 1" (1,473 |162 |#6 | 6" 9 -7 2,332 14 (18" |39 - 9" 372 84 |18" [39' - 9" 2,230 82 (12"| 8'- 0" 438 41 (12" | 5' - 0" 137 17' - 8" 484 | 21' - 9" 58 46 | 128 | 1.951 378.1 1.6 186 79.7 (15,310
3 10' - 0" 8-0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 108 [#6 | 9" | 14' - 7" |2,366 9'-1" (1,473 |162 |#6 | 6" | 19' - 7" | 4,765 21 (18" |39' - 9"| 558 |119 |18" |39 - 9" 3,160 82 |12"| 8- 0" 438 | 82 (12" | 5' - 0" 274 17' - 8" 968 | 32' - 5" 87 68 | 189 | 2.807 547.3 2.4 276 |114.7 (22,166
4 [10-0" | &-0" | 10" | 8 |[162 |#6 | 6" |43 - 1" |10483 |108 |#6 | 9" | 14' - 7" |2,366 | 9 - 1" |1473 |162 |#6 | 6" | 20 - 7" | 7.198 | 28 |18" |39' - 9" | 743 |154 | 18" |39' - 9" |4.089 | 82 |12 | & - 0"| 438 |123 [12" | 5'- 0" | 411 |17 - 8" |1452 |43 - 1" | 115 | 90 | 251 | 3.663 | 7163 | 3.2 | 366 |149.7 |29,019
5 10' - 0" 8 -0" 10" 8" 162 |#6 | 6" | 53' - 9" (13,079 | 108 [#6 | 9" | 14' - 7" |2,366 9'- 1" |1,473 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" -9"| 929 |189 (18" |39 - 9" 5,019 82 |12"| 8- 0" 438 | 164 (12" | 5' - 0" 548 17' - 8" 1,935 | 53" - 9" | 144 | 110 | 306 | 4.519 885.5 4.0 450 |184.7 |35,869
6 10' - 0" 8- 0" 10" 8" 162 |#6 | 6" | 66' - 11" (16,282 |108 [#6 | 9" | 14' - 7" |2,366 9' - 1" (1,473 |162 |#6 | 6" | 49' - 7" |12,065 42 18" (39" - 9" (1,115 |224 | 18" 39" - 9" | 5,948 82 |12"| 8- 0" 438 |205 (12" | 5' - 0" 685 17' - 8" 2,419 | 66' - 1" | 177 | 132 | 367 | 5.374 [1,069.8 4.8 544 |219.7 (43,335
2 10' - 0" 9-0" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 162 [#6 | 6" | 15" - 7" |3,792 9'-1" (2,210 |162 |#6 | 6" 9'-7" | 2,332 14 118" (39" - 9" 372 | 90 [18" |39 - 9"|2,390 |108 | 9" 9'-0" 649 | 41 |12"| 5'- 0" 137 19' - 8" 539 | 21' - 9" 58 46 | 128 | 2.025 442.8 1.6 186 82.6 [17,899
3 10' - 0" 9-0" 10" 8" 162 [#6 | 6" | 32' - 5" 7,888 | 162 [#6 | 6" | 15' - 7" |3,792 9'-1" (2,210 |162 |#6 | 6" | 19' - 7" | 4,765 21 (18" |39' - 9"| 558 |127 |18" (39" - 9"(3,372 |108 | 9" 9'-0" 649 | 82 |12"| 5'- 0" 274 19' - 8" 1,077 | 32' - 5" 87 68 | 189 | 2.905 614.6 24 276 |118.6 (24,861
4 10' - 0" 9-0" 10" 8" 162 |#6 | 6" | 43' - 1" [10,483 |162 |#6 | 6" | 15' - 7" |3,792 9'-1" |2,210 |162 |#6 | 6" | 29' - 7" | 7,198 28 |18" (39" - 9" | 743 |164 (18" |39 - 9" (4,355 |108 | 9" 9'-0" 649 |123 |12"| 5'- Q" 411 19' - 8" |1,616 | 43 - 1" | 115 | 90 | 251 | 3.786 786.4 3.2 366 |154.6 (31,823
5 10' - 0" 9-0" 10" 8" 162 [#6 | 6" | 53' - 9" (13,079 |162 |#6 | 6" | 15' - 7" |3,792 9'-1" (2,210 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" -9"| 929 |201 (18" |39 - 9"|5,337 |108 | 9" 9'-0" 649 |164 |12"| 5'- 0" 548 19' - 8" 2,155 | 53'- 9" | 144 | 110 | 306 | 4.667 958.3 4.0 450 |190.7 |38,781
6 10' - 0" 9-0" 10" 8" 162 |#6 | 6" | 66' - 11" (16,282 | 162 |#6 | 6" | 15' - 7" |3,792 9'- 1" |2,210 |162 |#6 | 6" | 49' - 7" [12,065 42 18" 39" - 9" (1,115 |238 [18" |39 - 9"|6,320 |108 | 9" 9'-0" 649 |205 |12"| 5'- 0" 685 19' - 8" 2,693 | 66' - 1" | 177 |132 | 367 | 5.547 [1,145.3 4.8 544 |226.7 (46,355
2 10'-0" [ 10" - O" 10" 8" 162 [#6 | 6" | 21' - 9" 5,292 | 162 (#6 | 6" | 16' - 7" |4,035 9'-1" (2,210 | 162 |#6 | 6" 9'- 7" | 2,332 14 118" [39' - 9" 372 | 90 [18"|39'- 9"|2,390 |162 | 6" [10' - 0" | 1,082 41 |12" [ 5' - 0" 137 21' - 8" 593 | 21' - 9" 58 46 | 128 | 2.099 461.1 1.6 186 85.6 [18,629
3 [10-0" |10-0" | 10" | & |162 |#6 |6 |32 -5 | 7,888 |162 |#6 | 6" | 16 - 7" |4,035 | 9 - 1" |2.210 |162 |#6 | 6" | 19° - 77 | 4,765 | 21 |18" |39' - 9" | 558 |127 |18" |39 - 9" |3372 [162 | 6" [10'- 0" |1,082 | 82 |12" | 5'- 0" | 274 |21'- 8" |1187 |32 -5 | 87 | 68 | 189 |3.004 | 6343 | 2.4 | 276 |1226 |25.647
4 10'-0" [ 10" - 0" 10" 8" 162 |#6 | 6" | 43' - 1" (10,483 |162 [#6 | 6" | 16' - 7" |4,035 9'-1" (2,210 |162 |#6 | 6" [ 29' - 7" | 7,198 28 |18" (39" - 9" | 743 |164 (18" |39' - 9"|4,355 |162 | 6" [10' - 0" [1,082 |123 |12"| 5'- Q" 411 21'- 8" [1,780 |43 - 1" | 115 | 90 | 251 | 3.909 807.4 3.2 366 |159.6 (32,663
5 10'- 0" | 10" - O" 10" 8" 162 [#6 | 6" | 53' - 9" (13,079 |162 [#6 | 6" | 16' - 7" |4,035 9'-1" (2,210 |162 |#6 | 6" | 39' - 7" | 9,632 35 |18" (39" -9"| 929 |201 (18" |39 - 9"|5,337 |162 | 6" [10' - 0"[1,082 |164 |12"| 5' - Q" 548 21' - 8" (2,374 | 53" - 9" | 144 |110 | 306 | 4.815 980.7 4.0 450 |196.6 |39,676
6 10'-0" [ 10" - 0" 10" 8" 162 [#6 | 6" | 66' - 11" (16,282 |162 [#6 | 6" | 16' - 7" |4,035 9'-1" [2,210 |162 |#6 | 6" | 49' - 7" |12,065 42 18" 39" - 9" (1,115 |238 |18" (39" - 9"|6,320 |162 | 6" |10' - 0" | 1,082 |205 (12" | 5' - 0" 685 21'- 8" (2,967 | 66'- 1" | 177 |132 | 367 | 5.720 [1,169.0 4.8 544 |233.6 (47,305
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@ Bar lengths over 60' include one bar lap; refer to MATERIAL NOTES for minimum lap lengths.
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.
Length of box

The use of this standard is governed by the "Texas Engineering Practice Act." No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

SsTIMES

DATE: SDATES
SFILES

FILE:

@ For vehicle safety, the following requirements must be met:
Bars F2 @ - For structures without bridge rail, construct curbs no more than 3" above
(Top and bottom) Bars F2 finished grade.
Bars C Bars K @ - For structures with bridge rail, construct curbs flush with finished grade.
v S =Y | 3* ‘7_ | Reduce curb heights, if necessary, to meet the above requirements. No changes will
. |— Bars F2 ~ Equal Spacing (Typ) —l . I r ._ ra— - v\ v C_ .:. 1 el o be made in quantities and no additional compensation will be allowed for this work.
Permissible Bars D # MH- X | @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
construction F2 E F2 ' maintain cover. For curbs less than 3" high, Bars K may be omitted.
| Joint (Typ) -_W“ | —Bars H
[F We v v H % Bars B L\ ° . N D @ 1-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
i — b E—. - 1 | = = ' { (Top) | to elsewhere in the plans.
y \B 5}/’ IBI \Q Bars E # . >
B AL - |2 F1 F1 (Bottom) =l LI T i .
5 5| & -F- 1 I ___‘J.___
ES - 6" . B !
(Typ) o AN ! N D The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
d —qr - - -0 -— 1 welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
Z\ -l_ area of required reinforcement may be reduced by the ratio of 60 ksi/ 70 ksi.
b F2 Bars'Y ! Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
™ R L l 2 _ in the WWR of the same length required for the equivalent bar size, rounded up for
o = ' wire sizes between conventional bar sizes. The lap length required for WWR is
Y 6" Bars F2 =73 T =i~ :3Tars)E never less than the lap length required for uncoated #4 bars.
- , op
.|z (Typ) | Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR
® 2 Construction joint (Typ) NN o, ~ in BBar?t B Required WWR = (0.4 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
B F2 B F2 II (Bottom) If D30.6 wire is usled to meet the Q.755 sq. in. per'ft. requirement in this example,
Bars M | | the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
— —— % ‘TQ_ = Bars C Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
L_n i 1 g — - -|- bt el nkEilishilbinkis = II- 1 minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
T KE \ 1 _l'ﬂ Ry e m——— |
J E Bars D Bars F2 ! “—Bars F1 (Bottom)

BOTTOM SLAB TOP SLAB CONSTRUCTION NOTES:
- PART PLANS _— Do not use permanent forms.
Chamfer the bottom edge of the top slab 3" at the entrance.
w Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
and Bars Y and Z may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb.
Provide bar laps, where required, as follows:
- Uncoated or galvanized ~ #4 = 1'-8" Min

TABLE OF - Uncoated or galvanized ~ #5 = 2'-1" Min
e BAR DIMENSIONS - Uncoated or galvanized ~ #6 = 2'-6" Min
(roadway slope) GENERAL NOTES:
H "X" "Y" Designed according to AASHTO LRFD Bridge Design Specifications for the range of
40" 411 %" 6-0 %" fill heights shown.
] See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard
K 5-0" 5-11 % 6-0 %" sheet for details pertaining to skewed ends, angle sections, and lengthening.
6-0" 6'-11 1/2., 6-0 1/2.. - - - - -
H Cover dimensions are clear dimensions, unless noted otherwise.
3" chamfer 7'-0" 711 B 6-0 %" Reinforcing bar dimensions shown are out-to-out of bar.
(See CONSTRUCTION 8-0" 8-11 " 6-0 "
NOTES.) 90" 911 1/2n 6'-0 1/2vv

SECTION THRU CURB 10-0" 10-11 %" 6-0 1"
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BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES

SECTION
DIMENSIONS ©
Bars B @ Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 BarsY & Z ~ #4 ETZF Bars K Peré‘;?rte?f Curb Total
Bars C Bars D Bars Y Bars Z
0| ® 0| ® 0| ® © ® © ®© Conc | Renf |Conc|Renf | Conc | Renf
S H T U No. 2 | Length Wt No. o No. 2 | Length Wt No.| 2 [Length | Wt | No.| & |Length Wt | No.| 2 |[Length Wt |No.| & Length Wt | No. [ Wt

o | o] 5| Length | Wt | Length | Wt “lo|&| - M M R | & Length | Wt | Length | Wt eng © (CY) | (Lb) [(CY)| (Lb) [ (CY) | (Lb)

10' - 0" 4'- 0" 13" 1" 162 [#6 | 6" | 22' - 6" 5475 | 108 |#6 | 9" | 11' - 0" (1,784 9'-6" (1,541 |162 |#6 | 6" 9'-10"| 2,393 14 |18"|39'-9"| 372 | 66 |18"|39'-9" (1,752 |108 | 9" | 4'- 0" 289 | 54 | 9" |5-T7" 201 | 10" - 3" 370 | 22' - 6" 60 48 | 134 | 2.233 354.4 1.7 194 91.0 [14,371

10' - 0" 4 - 0" 13" 11" |162 [#6 | 6" | 33'- 5" | 8,131 |108 [#6 | 9" | 11" - 0" (1,784 9'-6" |1,541 |162 |#6 | 6" [ 19'- 10"| 4,826 | 21 |18"|39'- 9"| 558 | 95 |18"(39'- 9"|2,523 |108 | 9" | 4'-0"| 289 |108 | 9" [ &' - 7" 403 | 10" - 3" 739 |33 -5" | 89 | 70 | 195 | 3.245 519.9 | 25 | 284 |132.3 (21,078

10' - 0" 4 -0" 13" 11" |162 [#6 | 6" | 44' - 4" (10,787 |108 [#6 | 9" | 11' - 0" (1,784 9'-6" |1,641 |162 |#6 | 6" | 29'- 10"| 7,259 | 28 |18"|39' - 9"| 743 |124 |18"(39'- 9"|3,293 |108 | 9" | 4'-0"| 289 |162| 9" [ & - 7" 604 [ 10" - 3" |1,109 |44'-4" | 118 | 92 | 256 |4.257 6852 | 3.3 | 374 |173.6 (27,783

10' - 0" 4'-0" 13" 11" |162 [#6 | 6" | 55'- 3" (13,444 |108 [#6 | 9" | 11" - 0" (1,784 9'-6" |1,641 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18"|39' - 9"| 929 |153 |18"[39' - 9"|4,063 |108 | 9" | 4'-0"| 289 |216 | 9" [ & - 7" 806 |10 - 3" |1,479 | 55' - 3" | 148 | 114 | 317 | 5.269 850.7 | 4.1 | 465 |214.9 (34,492
10' - 0" 4' - 0" 13" 11" |162 [#6 | 6" | 68' - 8" (16,708 |108 [#6 | 9" | 11" - 0" (1,784 9' - 6" |1,5641 |162 |#6 | 6" | 49' - 10"|12,126 | 42 |18" |39 - 9" [1,115 |182 |18"[39'- 9"|4,833 |108 | 9" | 4'-0"| 289 |270| 9" [ 5'- 7" |1,007 | 10" - 3" (1,849 | 67" - 10"| 181 | 136 | 379 | 6.280 (1,031.3 | 4.9 | 560 |256.1 |41,812
10" - 0" 5-0" 13" 11" |162 [#6 | 6" | 22' - 6" | 5475 |108 [#6 | 9" | 12' - 0" (1,947 9'-6" |1,541 |162 |#6 | 6" 9 -10"| 2,393 | 14 |18"|39'-9"| 372 | 72 |18"|39'-9"|1,912 |108 | 9" | 5'-0"| 361 |54 | 9" [5-7" 201 [12' - 3" 442 | 22'-6" | 60 | 48 | 134 |2.335 366.1 | 1.7 | 194 95.1 |14,838
10' - 0" 5'-0" 13" 11" |162 [#6 | 6" | 33'- 5" | 8,131 |108 [#6 | 9" | 12' - 0" (1,947 9'-6" |1,541 |162 |#6 | 6" | 19'- 10"| 4,826 | 21 |18"|39' - 9"| 558 |103 |18" [39'- 9"|2,735 |108 | 9" | 5'-0"| 361 |108 | 9" [ 5 - 7" 403 | 12' - 3" 884 |33 -5" | 89 | 70 | 195 | 3.381 5347 | 25 | 284 |137.7 |21,670
10" - 0" 5-0" 13" 11" |162 [#6 | 6" | 44' - 4" (10,787 |108 [#6 | 9" | 12' - 0" (1,947 9'-6" |1,541 |162 |#6 | 6" [ 29' - 10"| 7,259 | 28 |18"|39' - 9"| 743 |134 |18"(39'- 9"|3,568 |108 | 9" | &'-0"| 361 |162| 9" [ & - 7" 604 [12'- 3" |1,326 |44'-4" | 118 | 92 | 256 |4.426 7032 | 3.3 | 374 |180.3 (28,500
10' - 0" 5-0" 13" 11" |162 [#6 | 6" | 55' - 3" (13,444 |108 [#6 | 9" | 12' - 0" (1,947 9'-6" |1,5641 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18"|39' - 9"| 929 |165 |18"[39'- 9"|4,381 |108 | 9" | &'-0"| 361 |216 | 9" [ & - 7" 806 |[12'-3" (1,768 | 55'- 3" | 148 | 114 | 317 | 5.472 871.7 | 41 | 465 |223.0 (35,334
10' - 0" 5 -0" 13" 11" |162 [#6 | 6" | 68' - 8" (16,708 |108 [#6 | 9" | 12' - 0" (1,947 9'- 6" |1,641 |162 |#6 | 6" | 49' - 10"(12,126 | 42 |18"|39' - 9" [1,115 | 196 |18" [39' - 9"|5,204 |108 | 9" | §'-0"| 361 |270| 9" | 5'- 7" |1,007 |12'- 3" (2,209 | 67" - 10"| 181 | 136 | 379 | 6.518 [1,055.5 | 4.9 | 560 |265.6 |42,778
10' - 0" 6'- 0" 13" 11" |162 (#6 | 6" | 22' - 6" | 5475 |108 [#6 | 9" | 13' - 0" (2,109 9'-6" |1,541 |162 |#6 | 6" 9'-10"| 2,393 | 14 |18"|39'-9"| 372 | 78 |18"|39' - 9"|2,071 |108 | 9" | 6'-0"| 433 |54 | 9" (5 -7" 201 [ 14' - 3" 514 | 22' - 6" | 60 | 48 | 134 | 2.437 3777 | 1.7 | 194 99.2 15,303
10' - 0" 6'- 0" 13" 11" |162 [#6 | 6" | 33'- 5" | 8,131 |108 [#6 | 9" | 13' - 0" (2,109 9'-6" |1,5641 |162 |#6 | 6" | 19'- 10"| 4,826 | 21 |18"|39' - 9"| 558 | 111 |18"[39'- 9"|2,947 |108 | 9" | 6'- 0" | 433 |108 | 9" [ &' - 7" 403 | 14'- 3" (1,028 | 33'-5" | 89 | 70 | 195 | 3.516 5494 | 2.5 | 284 |143.1 |22,260
10' - 0" 6'- 0" 13" 11" |162 [#6 | 6" | 44' - 4" (10,787 |108 [#6 | 9" | 13' - 0" (2,109 9'-6" |1,5641 |162 |#6 | 6" | 29' - 10"| 7,259 | 28 |18"|39' - 9"| 743 |144 |18"(39'- 9"|3,824 |108 | 9" | 6'- 0" | 433 |162| 9" [ 5 - 7" 604 | 14'- 3" |1,542 | 44'-4" | 118 | 92 | 256 |4.596 7211 | 3.3 | 374 |187.1 (29,216
10" - 0" 6' - 0" 13" 11" |162 |#6 | 6" | 55' - 3" (13,444 |108 |#6 | 9" | 13' - 0" |2,109 9'-6" |1,541 |162 [#6 | 6" | 39'- 10"| 9,692 | 35 |18" (39 - 9"| 929 |177 |18" |39 - 9"|4,700 |108 | 9" | 6'- 0"| 433 |216 | 9" | &' - 7" 806 |14 - 3" (2,056 | 55'- 3" | 148 | 114 | 317 | 5.676 892.8 | 41 | 465 |231.1 (36,175
10" - 0" 6' - 0" 13" 11" |162 |#6 | 6" | 68" - 8" (16,708 |108 [#6 | 9" | 13' - 0" (2,109 9'-6" |1,541 |162 |#6 | 6" | 49' - 10" (12,126 | 42 (18" |39 - 9"|1,115 |210 (18" |39' - 9"|5,676 |108 | 9" | 6'- 0"| 433 |270 | 9" [ &5'- 7" (1,007 |14 - 3" |2,570 | 67 - 10"| 181 | 136 | 379 |6.756 |1,079.6 | 49 | 560 |275.1 |43,745

10" - 0" 7-0" 13" 1" |162 [#6 | 6" | 22' - 6" | 5,475 |108 [#6 | 9" | 14' - 0" (2,271 9 -6" |1,541 |162 |#6 | 6" 9 -10"| 2,393 | 14 |18"|39'-9"| 372 | 78 |18"|39' - 9"|2,071 |108 | 9" | 7'-0"| 505 | 54 | 9" (& - 7" 201 [ 16" - 3" 586 | 22' - 6" | 60 | 48 | 134 | 2.539 3854 | 1.7 | 194 |103.2 (15,609

10' - 0" 7-0" 13" 1" |162 [#6 | 6" | 33'- 5" | 8,131 |108 [#6 | 9" | 14' - 0" (2,271 9'-6" |1,641 |162 |#6 | 6" | 19'- 10"| 4,826 | 21 |18"|39' - 9"| 558 | 111 |18"[39'- 9"|2,947 |108 | 9" | 7'-0"| 505 |108 | 9" [ &' - 7" 403 |16'-3" (1,172 | 33'-5" | 89 | 70 | 195 | 3.652 5568.9 | 25 | 284 |148.6 (22,638

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

10' - 0" 7-0" 13" 11" |162 [#6 | 6" | 44' - 4" (10,787 |108 [#6 | 9" | 14' - 0" (2,271 9'-6" |1,541 |162 |#6 | 6" [ 29'- 10"| 7,259 | 28 |18"|39' - 9"| 743 |144 |18"(39'- 9"|3,824 |108 | 9" | 7'-0"| 505 |162| 9" [ & - 7" 604 [16'- 3" |1,759 |44'-4" | 118 | 92 | 256 |4.766 7323 | 3.3 | 374 |193.9 (29,667

10' - 0" 7-0" 13" 11" |162 [#6 | 6" | 55'- 3" (13,444 |108 [#6 | 9" | 14' - 0" (2,271 9'-6" |1,641 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18" |39 - 9"| 929 |177 |18"[39'- 9"|4,700 |108 | 9" | 7'-0"| 505 |216 | 9" [ &' - 7" 806 |16'- 3" |2,345 | 55'- 3" | 148 | 114 | 317 | 5.880 905.8 | 4.1 | 465 |239.3 (36,698
10' - 0" 7' -0" 13" 11" |162 [#6 | 6" | 68' - 8" (16,708 |108 [#6 | 9" | 14' - 0" [2,271 9'-6" |1,5641 |162 |#6 | 6" | 49' - 10"|12,126 | 42 |18"|39' - 9" [1,115 |210 |18"[39'- 9"|5,576 |108 | 9" | 7'- 0" | 505 |270 | 9" [ 5'- 7" |1,007 |16' - 3" (2,931 | 67' - 10"| 181 | 136 | 379 | 6.993 [1,094.5 | 4.9 | 560 |284.6 |44,340
10' - 0" 8- 0" 13" 11" |162 [#6 | 6" | 22' - 6" | 5475 |108 [#6 | 9" | 15' - 0" (2,433 9'-6" |1,541 |162 |#6 | 6" 9'-10"| 2,393 | 14 |18"|39'-9"| 372 | 84 |18"|39' - 9"|2,230 |108 | 9" | 8'-0"| 577 | 54 | 9" (5 - 7" 201 [ 18" - 3" 658 | 22'- 6" | 60 | 48 | 134 | 2.640 397.0 | 1.7 | 194 |107.3 |16,074
10" - 0" 8 - 0" 13" 11" |162 |#6 | 6" | 33' - 5" | 8,131 |108 |#6 | 9" | 15' - 0" |2,433 9'-6" |1,541 |162 [#6 | 6" | 19'- 10"| 4,826 | 21 |18"[39' - 9"| 558 |119 |18" [39' - 9"|3,160 |108 | 9" | 8- 0"| 577 |108 | 9" | &' - 7" 403 |18 - 3" (1,317 |33 -5" | 89 | 70 | 195 | 3.788 5737 | 2.5 | 284 |154.0 |23,230
10" - 0" 8 - 0" 13" 11" |162 |#6 | 6" | 44' - 4" (10,787 |108 |#6 | 9" | 15' - 0" |2,433 9'-6" |1,541 |162 [#6 | 6" | 29' - 10"| 7,259 | 28 |18"[39' - 9"| 743 |154 |18" |39 - 9"|4,089 |108 | 9" | 8 -0"| 577 |162| 9" |5 - 7" 604 |18 - 3" |1,975 |[44'-4" | 118 | 92 | 256 |4.936 750.2 | 3.3 | 374 |200.7 (30,382
10" - 0" 8- 0" 13" 11" |162 [#6 | 6" | 55' - 3" (13,444 |108 [#6 | 9" | 15' - 0" (2,433 9'-6" |1,641 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18"|39' - 9"| 929 |189 |18"(39'- 9"|5,019 |108 | 9" | & -0"| 577 |216 | 9" [ & - 7" 806 |18'- 3" |2,633 |55 - 3" | 148 | 114 | 317 | 6.083 926.9 | 4.1 | 465 |247.4 (37,539

10' - 0" 8' - 0" 13" 11" |162 |#6 | 6" | 68' - 8" (16,708 |108 [#6 | 9" | 15' - 0" (2,433 9'-6" |1,641 |162 |#6 | 6" | 49' - 10"[12,126 | 42 |18"|39' - 9" (1,115 |224 |18" [39'- 9"|5,948 |108 | 9" | 8- 0"| 577 |270 | 9" | &'- 7" |1,007 |18 - 3" (3,292 | 67" - 10"| 181 | 136 | 379 | 7.231 [1,118.7 | 4.9 | 560 |294.1 |45307

10' - 0" 9-0" 13" 11" |162 [#6 | 6" | 22'- 6" | 5475 |162 [#6 | 6" | 16' - 0" (3,893 9'-6" |2,312 |162 |#6 | 6" 9'-10"| 2,393 | 14 [18"|39'-9"| 372 | 90 |18"|39' - 9"|2,390 |108 | 9" | 9'-0"| 649 | 54 | 9" (& - 7" 201 [ 20" - 3" 730 | 22'- 6" | 60 | 48 | 134 | 2.742 4604 | 1.7 | 194 |111.4 (18,609

10' - 0" 9 -0" 13" 11" |162 [#6 | 6" | 33' - 5" | 8,131 |162 [#6 | 6" | 16' - 0" (3,893 9'-6" |2,312 |162 |#6 | 6" | 19'- 10"| 4,826 | 21 |18"|39' - 9"| 558 |127 |18"[39'- 9"|3,372 |108 | 9" | 9'- 0" | 649 |108 | 9" [ &' - 7" 403 |20'- 3" (1,461 |33'-5" | 89 | 70 | 195 | 3.924 640.1 | 2.5 | 284 |159.4 (25,889
10' - 0" 9 -0" 13" 11" |162 |#6 | 6" | 44' - 4" (10,787 |162 |#6 | 6" | 16’ - 0" |3,893 9 -6" (2,312 |162 [#6 | 6" | 29'- 10"| 7,259 | 28 |18" |39 - 9"| 743 |164 |18" |39 - 9"|4,355 |108 | 9" | 9'-0"| 649 |162| 9" |5 - 7" 604 | 20" - 3" |2,191 | 44' - 4" [ 118 | 92 | 256 | 5.105 819.8 | 3.3 | 374 |207.5 |33,167
10' - 0" 9 -0" 13" 11" |162 |#6 | 6" | 55' - 3" (13,444 |162 [#6 | 6" | 16' - 0" (3,893 9'-6" |2312 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18"|39' - 9"| 929 |201 |18"(39'- 9"|5337 |108 | 9" | 9'-0"| 649 |216 | 9" [ 5 - 7" 806 |20'-3" |2,922 |55 -3" | 148 |114 | 317 | 6.287 999.6 | 4.1 | 465 |255.6 (40,449
10' - 0" 9 - 0" 13" 11" |162 [#6 | 6" | 68' - 8" (16,708 |162 [#6 | 6" | 16' - 0" [3,893 9'-6" |2,312 |162 |#6 | 6" | 49' - 10"|12,126 | 42 |18"|39' - 9" (1,115 |238 |18"[39'- 9"|6,320 |108 | 9" | 9'- 0" | 649 |270 | 9" [ 5'- 7" |1,007 |20 - 3" (3,652 | 67' - 10"| 181 | 136 | 379 | 7.469 [1,194.6 | 4.9 | 560 |303.7 |48,342
10'- 0" | 10' - 0" 13" 11" |162 [#6 | 6" | 22'- 6" | 5475 |162 [#6 | 6" | 17" - 0" (4,137 9'-6" |2,312 |162 |#6 | 6" 9 -10"| 2,393 | 14 |18"|39'-9"| 372 | 90 |18" |39 - 9"|2,390 |162 | 6" |10'- 0" |1,082 | 54 | 9" [ &' - 7" 201 [22' - 3" 803 | 22'-6" | 60 | 48 | 134 |2.844 4791 | 1.7 | 194 |115.4 (19,359
10'- 0" | 10'- 0" 13" 11" |162 [#6 | 6" | 33'- 5" | 8,131 |162 [#6 | 6" | 17" - 0" (4,137 9'-6" |2,312 |162 |#6 | 6" | 19'- 10"| 4,826 | 21 |18"|39' - 9"| 558 |127 |18"(39' - 9"|3,372 |162 | 6" |10'- 0" 1,082 |108 | 9" [ &' - 7" 403 |22'-3" (1,605 |33 -5" | 89 | 70 | 195 | 4.060 660.7 | 2.5 | 284 |164.9 (26,710
10'- 0" | 10'- 0" 13" 11" |162 [#6 | 6" | 44' - 4" (10,787 |162 [#6 | 6" | 17" - 0" (4,137 9'-6" |2,312 |162 |#6 | 6" [ 29'- 10"| 7,259 | 28 |18"|39' - 9"| 743 |164 |18"[39' - 9" |4,355 |162 | 6" |10'- 0" 1,082 |162 | 9" [ &' - 7" 604 |[22'- 3" |2,408 |44'-4" | 118 | 92 | 256 |5.275 8422 | 33 | 374 |214.3 |[34,061
10'- 0" | 10'- 0" 13" 11" |162 [#6 | 6" | 55' - 3" (13,444 |162 (#6 | 6" | 17" - 0" (4,137 9'-6" |2,312 |162 |#6 | 6" | 39'- 10"| 9,692 | 35 |18"|39' - 9"| 929 |201 |18"(39' - 9"|5,337 |162 | 6" |10'- 0" 1,082 |216 | 9" [ &' - 7" 806 |[22'-3" |3,210 | 55'- 3" | 148 | 114 | 317 | 6.491 |1,023.7 | 4.1 | 465 |263.7 |41,414
10'- 0" | 10' - 0" 13" 11" |162 [#6 | 6" | 68' - 8" (16,708 |162 [#6 | 6" | 17' - 0" (4,137 9'-6" |2,312 |162 |#6 | 6" | 49' - 10"[12,126 | 42 |18"|39' - 9" [1,115 |238 |18" [39' - 9"|6,320 |162 | 6" |10'- 0" 1,082 |270 | 9" | 5'- 7" |1,007 |22'- 3" (4,013 | 67" - 10"| 181 | 136 | 379 | 7.706 (1,220.5 | 4.9 | 560 |313.1 |49,380

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

The use of this standard is governed by the "Texas Engineering Practice Act."
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@ Bar lengths over 60' include one bar lap; refer to MATERIAL NOTES for minimum lap lengths.
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: Skew = 0°
- ) 2~wings) .
Estimated E ( i 3/ mini
Dimensions Variable Reinforcing Quantities Qitggtai‘ttiz: - = - = (All values are in feet.) @ At discharge end, chamfer may be %" minimum.
per ft of per ft of ar ze 2 pa Hw =H+T+C ® : :
i = o =90° - skew w ) For 15° skew ~ 1
) wing Toewall D1 #6 1-0 Lw = (Hw) (SL) + cosine (8) for Type PW-1 o ~on
Maximum Bars J1 Bars J2 (2~wings) 1~ I P For 30° skew ~ 2
ool 9 (1~toewall) D2 #6 - 1o = (Hw - 1) (SL) + cosine (8) for Type PW-2 and Hw 4’ > For 45° skew ~ 3"
He?ght w X Y z - - = ” = o = (Hw - 0.5') (SL) + cosine () for Type PW-2 and Hw 4' <
Hw 8 Spa IS Spa S)?;?tf C%O/’;_‘t’ Sf/’;_[‘tf CC\?IE? h 3-0" . @ Quantities shown are for two Type PW-1 wings. Adjust concrete volume
[7) 2] (LoFy) | ( ) | (LbrFy | ( ) F #4 ~ 1-0" For cast-in-place culverts: for Type PW-2 wings. To determine estimated quantities for two wings,
26" > 10" 0" | 10" 7 | # | 10" | 10" 28.64 0.406 .85 0.071 5 ™ - P BARS D1 Ltw = [(N) (S) + (N + 1) (U)] = cosine (8) multiply the tabulated values by Lw. Quantities shown do not include
2'-9" 2'-10" 10" 1'-0" s #4 1'-0" #4 1'-0" 49.31 0.424 6.85 0.071 Fi t culvert; weight of Bars D.
X . : X - . . . . M1 #4 4 ~ or precast culverts:
) e " ) w ) ) Ltw=[(N) (2U + S) + (N- 1) (0.5")] + cosine () i =5-0" i
3-0 210 10 1-0 7| # | 1-0 #4 | 1-0 49.98 0.444 6.85 0.071 P #a ~ 10" Total Wingwall Area (two wings ~ SF) @ S’Virtc;]vgi; \r:;zegrr:\alleef for Hw = 5-0" and greater. Fill around weepholes
v 200 1 100 | 1o 1 m |10 |2 |10 53.32 | 0.462 685 | 0.071 v ” 1o = g;gm;m; for Type rp¥¥p1e o2 and b 4 . ®
A" e " " . " " = - - = Extend Bars E2 1'-6" minimum into the wingwall footing.
3-6 2-10 10" | 1-0 7 | # | 10 # | 1-0 53.98 | 0.480 6.85 0.071 TABLE OF = (2)HW)(Lw) - 1.5 SF for Type PW-2 and Hw 4 - 9 9
4-0" 32 | 120 | 1-0 7| #a [ 100 | w4 | 10" 5577 | 0532 6.85 0.071 TOEWALL @ Lap Bars M1 16" minimum with Bars M2.
4'-6" 3-2" 12" 1'-0" ™ #4 1'-0" #4 1'-0" 59.77 0.568 6.85 0.071 REINFORCING = Hei ;
— — — — - — — Hw = Height of wingwall Place Bars G as shown, equally spaced at 8" maximum. Provide at least
5-0 3-9 17 1'-2 7| # |10 #4 |10 6345 | 0.632 6.96 0.075 Bar | Size No. | Spa - 90° - skew t\t/\\:/ = éiTvgémé gvmllr;slalvr:#lgth two pairs of Bars G per wing.
5'-6" 3-9" 17" 1'-2" . #4 1-0" #4 1-0" 67.46 0.668 6.96 0.075 - Y =
— — — — - — — 43 #4 1-0 N - Number of culvert spans ) @ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the
6'-0 4'-4 2'-0 1-4 7 #5 1-0 #5 1-0 80.67 0.730 7.07 0.078 M2 #4 2 ~ SL:1 = Che_mnel slope ratlo._(ho.r'zontaL plans. For structures with pedestrian rail or curbs taller than 1'-0, refer
6-6" 44" 20" 14" 7 L as | 10 #5 | 1-0" 85.05 0.768 7.07 0.078 — 3-0" 1 vertical, usual value is 2:1) to the Extended Curb Details (ECD) standard sheet. For structures with
— — — — - — — E2 #4 = 1-0 6 = Culvert skew T631 or T631LS bridge rail, refer to the Mounting Details
7'-0 5-0 2-3 1'-9 8" | #5 | 1-0 #5 | 1'-0 92.15 0.864 8.07 0.093 BARS D2 s licable b vert standard for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box
an e an " " " " ee applicable box culvert standar Culvert Rail Mounting Details (RAC) standard sheet for structures with
7'-6 5'-0 2'-3 1'-9 8 #5 1'-0' #5 1'-0' 96.54 0.902 8.07 0.093 9
sheet for S, H, T, and U values. bridge rail other than T631 or T631LS.
8'-0" 5'-6" 2'-8" 1-10" 8" #5 6" #5 6" 139.04 0.962 8.13 0.095 W -4" Y + 36"
86" 56" g 1-10" g | #5 6" #5 6" 144.47 1.000 8.13 0.095 <r For vehicle safety, thg foIIowirjg requ‘irements must be met:
N - For structures without bridge rail, construct curbs no more
9'-6" 6'-0" 2'-10" 2'-2" 9" | #5 6" #5 6" 156.93 1.136 8.41 0.110 + % than 3" above finished grade.
10-6" 65" 3.0" 25 o | #6 5" #5 6" 196.27 1234 8.57 0.117 :|§: 5 5 N |_H..| |_H..| - For structures with bridge rail, construct curbs flush with
- : : : 1] I _ finished grade.
11-6" 7-2" 3-6" 2'-8" 1" | #6 6" #6 6" 230.13 1.438 9.52 0.140 Y+8 :‘ :‘ ; T r Reduce curb heights, if necessary, to meet the above requirements.
126" 78" 39" | 211" | 10" | #7 & | #6 6 | 283.41 1592 9.74 0157 I——-l T D2 —e Barrel D1 No changes will be made in quantities and no additional compensation
< reinf b will be allowed for this work.
13'-6" 8'-2" 4'-0" 3-2" 1'-2" #8 6" #6 6" 348.72 1.804 10.02 0.186 BARS J1 BARS J2 BARS J3 BARS V " Culvert "
#9 #6
#9 #7
#9 #7

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion
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146" 810" 45" 35" 14" 6" 6" 432.94 2.046 10.30 0.218 walls @ 1'-0" typical. 2‘-3" when the Box Culver‘t Rail Mounting Details (RAC)
— standard sheet is referred to elswhere in the plans.
15'-6" 9'-6" 4'-10" 3-8" 1-6" 6" 6" 489.52 2.302 11.24 0.253 v @
16'-0" 911" 50" 311" 17" 6" 6" 505.72 2448 11.47 0.279 <— Field bend as needed. D2 D1 3'-0" for Hw < 4",
Lw 3¢ .
Lw 6" for Hw < 4'.
6-0" @\ m 3-0" Extend Bars G (B F @fb v F
%U AN 3-0" Extend Bars G (B sL A Tyo) \B / Wingwall Wingwall

G ] A/ (Typ) ‘ . \&/ U c(8) F \T/ &

) : SECTION C-C - PW-1
-\‘ : : @ —/ ] 7 e e R — DESIGNER NOTES:
2] R < N He— — — W = = — Type PW-1 can be used for all applications and must
\ HE — Wi = — < J1 A be used if railing is to be mounted to the wingwall.
J1 '\< ! - D = Type PW-2 can only be used for applications without
D - 2 v | N a railing mounted to the wingwall.
3 v {1 i ) :
Const [ la MATERIAL NOTES:
Const . vl | | 3" weephole < | > Provide Class C concrete (f'c=3,600 psi).
ons < S Joint P ¥ = Provide Grade 60 reinforcing steel.
I Provide galvanized reinforing steel if required

elsewhere in the plans.

GENERAL NOTES:
Designed in accordance with AASHTO LRFD Bridge

joint —H & :::I/~3 weepholei (? $ x S ]4;‘ I
4 e Bl === e
E \v Design Specifications.

J2 / / f ’ |I I‘ = E2 @ ” I ,/ ,/ .f ’ |! .,‘ r’_— i @ F v j - F | Depth of toewalls for wingwalls and culverts may be
—— X =1 y [ J M1-j @_J J & Wingwall Wingwall reduced or eliminated when founded on solid rock, when
E1 -)PJ M1_j >@J M2 -j &J:; £l PJ - M2 2 SECT|ON C_C - PW-2 dgeeceteBdo)k:thSﬁeIErpgsﬁsglre.mem (BCS) standard sheet for
PARTIAL ELEVATION - PW-1 PARTIALELEVATION - PW-2__

20", Z

20",

wingwall type and additional dimensions and information.
Quantities for concrete and reinforcing steel

resulting from the formulas given on this sheet are

for the Contractor's information only.

Culvert
12" Finished grade skew

(roadway slope)

,..@4 1 - ] T Relnforcing dimensions are outio-out of bar. - oo e
U U
| | / / Limits of culvert g ° Bridge
1 N, Limits of culvert FL’ [ / barrel quantities . Division
I_L_ barrel quantities / / J/ I Texas Department of Transportation Standard
z
= i Y 2 77 CONCRETE WINGWALLS
Lo | s === ———
; NT 5 = e — — WITH PARALLEL WINGS FOR
n : - - w N - BOX CULVERTS
) AL ' ] B oLAN TYPES PW-1 AND PW-2
N_ ! SL:1 slope along this line. oo of s PW
ﬂ'l_k' M2 DETAILS FOR DETAILS FOR FILE pwstde01-20.dgn o GAF ok CAT [ow: TXDOT ek TXDOT
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS Cnoor Febiuan 2020 OCQO:)TI ;E;T 1;85 v:;vg:.us
(Shm (Showing wing reinforcement.) W DIST COUNTY SHEET NO.
PAR HUNT QEE
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Face of
ﬁ Approach slab or pavement ﬁ abut cap
See Detail C
T L L) /— : &
| - .
: See Layout for slope : | l Filter fabric, . . g
s G when required 2
8 ¢ ! X ; 0 £
] = S | 11 _\ L
a2 © | Il
g3 8o | t L o
T TO o
>mo Wwe | | =
I L - 3
O O O O O O % D
3 Type R, Type F, Common 1'-0'
| i =
’ | v < Protection Thickness
: Y Granular material
| Y (when specified) SECTION B-B
|
| Lo Loose graded gravel or crushed stone Provide toewall when shoulder drain
g | T placed continuously along periphery is located adjacent to limits of stone
S Toewall, Y %’8 of granular material under riprap only riprap. Omit toewall when thickness of
g as required _: 2z or as directed by the Engineer protection riprap is greater than 18".
- =1
pot Y =3
3 | T ©
S | Y ¢o
3 so
g : g3 SECTION A-AAT CAP
s g” ——————————————————————
| Y o g
| <=
332
| 3
28
1 )
| Y
| Y
‘ | ﬂ 8"X 18 Gage galvanized
v flashing full length 8"X 18 Gage galvanized
f . . f
| Y oreap j © Nail flashing to cap © g?izmg full length
—————————————— I Y or wingwall and seal P
with joint sealer
| See Layout for limits @
I
RS Plug ends and seal joint
along ends of cap and
M side of wingwalls with
joint sealer
CAP OPTION A CAP OPTION B
See elsewhere in plans for rail transition GENERAL NOTES:

Refer to Item 432, "Riprap" for stone size and gradation,
and construction details. See Layout for limits and

Sho_wing_ conc - thickness of riprap specified.
traffic rail See elsewhere in plans for locations and details of
shoulder drains.
- T T T 2 o i | M —— <
| ~ | |r Y
| ot | | Y
=~ ¥
v - | | I Y Y @ Top of cap to top of riprap dimension varies SHEET 1 OF 2
\0‘36 - | ] I as directed by the Engineer. Provide 9" Min ® j
\@5 e — =A== =1 | Y for beam/slab type bridges and 1'-6" for slab g Bridge
2 \;5‘40\) e | Y span, box beam, or slab beam bridges. . g;wsg)nd
5 e _ | Y I Texas Department of Transportation andar
& [ ¥
d v STONE RIPRAP
~
-~
- = | SN |
P ol
ELEVATION
FILE: srstde1-19.dgn DN: - AES |C>< JGD |Dw BWH |c»< AES
@'XDOT April 2019 CONT | SECT Jos HIGHWAY
REVISIONS 090122 128 VARIOUS
DIST COUNTY SHEET NO.
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N
N

=
S
E

N

@ Provide bedding material instead of filter fabric if shown elsewhere
| in plans. See Layout for thickness of bedding material.
| | @ Minimum toe depth is the larger of the maximum scour depth or
2 times the riprap thickness.
0 . @ e | |
"Y" and Height need to be defined. See layout or detail sheet for
AN \ AN \ \ values if this option is used.
@ List Stone Protection as size (XX inch) and thickness (YY inch) on
the layout.
( Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.
— y a ’ 4 4

[ Grout when

)
2

| Grout when [ Mortar when

specified specified specified
%‘7{}\ 9%& Flat side up 9???
9" Slope of 9" Slope of 9" f%
- embankment embankment - Slope of W)
Min Min embankment Riprap stone
z, protection
N +
%
Upright axes of stone ’{Yn 0
ole perpendicular to slope o _ ® o
T= 1'-6" B 1'-6" @ “
Min Min Min ® AN
FIGURE 1 ~ TYPE R STONE RIPRAP FIGURE 2 ~ TYPE F STONE RIPRAP FIGURE 3 ~ TYPE F STONE RIPRAP i %
e —————————————————————— Xistin,
dry or grouted dry or mortared grouted groundg T =
- Filter fabric or 3\
beddi terial 2
/X%\ \Y' M 9% edding materia o%
[
UI 7 =0 [ T MOUNDED TOE >
Y Y
0 - C )G C .
\ Y | 0 S\ \ Y > %Q
by Riprap stone
| D C ? I q e > protection (@)
[¢3 oS -
| U (] ) Length .,\N\’&
I | a 00 a Q.o g ° e | O
on o 0
) 00 <K Existing Existing 8 a . ,
T O (> (Y o ground ground = Filter fabric or
I C M > ) g W \] 2 bedding material
\ O 0 \ \ X Oq 8 =
& ) 3 d\%
I SVe0 0 (>
) .
' OO 7 AN
b ! EXTENDED ROCK FILLED TRENCH
[
PROTECTION STONE RIPRAP TOE OPTIONS ®
S;ggitﬁvevgen SHEET 2 OF 2
A
% ® Bridge
Multiple layers %) g Divisgion
(more than one &, I Texas Department of Transportation Standard
rock depth)
. . STONE RIPRAP
" Slope of
Min embankment Filter fabric (2
X ®
ols " SRR
Min thickness Min FILE: sirstde1-19.dgn ON:  AES |c»<. JGD |DW BWH |c>< AES
DOT April 2019 CONT | SECT JoB HIGHWAY
FIGURE 4 ~ COMMON STONE RIPRAP FIGURE 5 ~ PROTECTION STONE RIPRAP ® Croor_pa2ne B I T
dry or grouted DIST COUNTY SHEET NO
ear st 060
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL
(Wings for one structure end) REINFORCING
. ) . . . Estimat (2~wings) WING DIMENSION FORMULAS: @ Extend Bars P 3'-0" minimum into bottom slab of
Dimensions Variable Reinforcin: stimated ;
9 Quantities @ Bar Size No. Spa (All values are in feet.) box culvert.
per ft of
Bars J1 Bars J2 wing length D #5 ~ 1'-0" Hw=H+T+ C-0.250' @ Adjust as necessary to maintain 1 1#2" clear
Maximum ars ars (2~wings) E #a ~ 10" A= (Hw - 0.333") (SL) cover and 4" minimum between bars.
Wingwall o B = (A) tangent (30°)
Height w X Y z © © Reinf Conc F #4 =~ 1-0 Lw = (A) + cosine (30°) @ Quantities shown are based on an average wing height
Hw N Spa N Spa (Lb/Ft) (CYIFt) G #6 4 ~ for two wings (one structure end). To determine total
a « For cast-in-place culverts: quantities for two wings, multiply the tabulated values
M #4 4 ~ Ltw=(N)(S)+ (N +1) (U .
o oo |10 T 7 1o o T o T 555 o b_| = w=(N) (S) + (N +1) (U) by Lw
3-0" 2'-5" 1'-0" 9" 7" #4 1'-0" #4 1'-0" 37.07 0.261 - For precast culverts: @ Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
o e o " " e o R #5 6 =~ Ltw = (N) (2U + §) + (N - 1) (0.5")
3-6 2-5 1-0 9 7 #4 1-0 #4 1-0 37.74 0.273 v #4 - 1-0" @ When shown elsewhere on the plans, construct
40" 25" 10" o" ™ #4 1-0" #4 10" 38.41 0.285 Total wingwall area (two wings ~ SF) = (Hw + 0.333") (Lw) 5" deep concrete riprap. Payment for riprap is
. - . - . T - TABLE OF ESTIMATED as required by Item 432, "Riprap". Unless otherwise
4-6 3-2 1-6 1-0 7 #4 1-0 #4 1-0 41.75 0.330 CULVERT TOEWALL shown on the plans or directed by the Engineer,
5-0" 32" 1'-6" 1'-Q" 7" #4 1'-Q" #4 1'-0" 45.09 0.343 QUANTITIES provide a 6" wide by 1'-6" deep reinforced
. - o . - T - concrete toewall along all edges of the riprap
5-6 3-2 1-6 1-0 7 #4 1-0 #4 1-0 45.75 0.355 Bar Size No Spa Hw = Height of wingwall adjacent to natural ground; reinforce the toewall by
6-0" 32" 16" 1-0" 7 #4 10" | #4 1'-0" 46.42 0.367 - — SL:1 = Side slope ratio (horizontal:1 vertical) extending typical riprap reinforcing into the toewall; and
70" 38" 1o | 13" 7 Vaa | 1500 | 2 | 10" 52.77 0414 L #4 ~ 16 Lw = Length of wingwall extend construction joints or grooved joints
- - - - - - - - Q #4 1 _ Ltw = Culvert toewall length oriented in the direction of flow across the full
80" 40 20" 16" g" #5 120" #44 10" 60.19 0.486 . N = Number of culvert spans distance of the riprap at intervals of approximately 20'.
o0 oy >3 o ™ ) o #4 = 3149 0535 Reinf (Lb/Ft) 245 When such riprap is provided, the culvert toewall
_ - - - : . Conc (CY/FY) 0.037 See applicable box culvert standard sheet for H, S, T, and U values. BARS D shown in SECTION B-B will not be required.
10-0" 52" 2'-6" 2-0" 8" #5 6" #4 6" 97.25 0.584 @
- - - - - - - At Contractor's option, culvert toewall may be ended
-0 5-8 2-9 2-3 8 #6 6 #5 6 133.65 0.634 flush with wingwall toewall. Adjust reinforcing
12'-0" 6'-2" 3-0" 2'-6" 9" #7 6" #5 6" 162.29 0.721 as needed.
13-0 6-8 3-3 2-9 1" #7 6 #5 6 178.80 0.856 @ 0" Min to 5-0" Max. Estimated curb heights are shown
14'-Q" 7'-2" 36" 30" 1-0" #8 6" #5 6" 216.78 0.959 elsewhere in the plans. For structures with pedestrian
- - — — o - " rail or curbs taller than 1'-0, refer to the Extended Curb
150 7-8 4-0 3-0 11 #9 6 #6 6 283.06 1.068 Details (ECD) standard sheet. For structures
16'-0" 82" 4'-6" 30" 1-3" #9 6" #6 6" 297.02 1.234 with T631 or T631LS bridge rail, refer to the Mounting
Details for T631 & T631LS Rails (T631-CM) standard sheet.
T /b N /& T Refer to the Box Culvert Rail Mounting Details (RAC) standard
@ % Finished grade Ui, ] —+ u i, sheet for structures with bridge rail other than T631 or T631LS.
o| ®|= (roadway slope) o 1 1 BARS R
' S H S ] For vehicle safety, the following requirements must be met:
1 LA 1 - For structures without bridge rail, construct curbs
o— — N Ltw See Corner no more than 3" above finished grade.
[ o 3 ) \ / Details - For structures with bridge rail, construct curbs flush
R N = = 1 ot with finished grade.
~ Ll 0 L = = Reduce curb heights, if necessary, to meet the above requirements.
1 S Cg;‘fg;}mi&g?&pﬁ)adwa @ """ et U3l o 8 = No changes will be made in quantities and no additional
1 s perp Y . 82lg £ 2|8 compensation will be allowed for this work.
- $=5 zS|s
° ! £35S £3|5
T < 2NN NN MATERIAL NOTES:
1 g+ -1+ Provide Class C concrete (f'c=3,600 psi).
JMorv 1 ]3: 3;: Provide Grade 60 reinforcing steel.
Y e Provide galvanized reinforcing steel if required
= , N Length of wings Y44 elsewhere in the plans.
: based on SL:1 In riprap concrete synthetic fibers listed on the
slope along "Fibers for Concrete" Material Producer List (MPL)
= p— E— | this line. R may be used in lieu of steel reinforcing unless
: 5% BARS J1 BARS V noted otherwise.
T o e
! I w : GENERAL NOTES:
- " " [ - b W - 4" Designed according to AASHTO LRFD Bridge Design
NG F £ _J P _J M—J . : -0" |‘—'| Specifications. i
When structure is founded on solid rock, depth of
toewalls for culverts and wingwalls may be reduced
|NS I DE ELEVATION PLAN or eliminated as directed by the Engineer.
w —————— ~ o See Box Culvert Supplement (BCS) standard sheet for
(Showing reinforcing. Culvert and culvert T additional dimensions and information.
X 8", Y toewall reinforcing not shown for clarity.) (Showing dimensions.) N The quantities for concrete and reinfolrcing steel
resulting from the formulas given on this sheet are
|— 6 7/ for Contractor's information only.
R BARS L BARS J2
on
RJ I F & Cover dimensions are clear dimensions, unless noted otherwise.
1 1 .ﬂT R @ =1 D Reinforcing dimensions are out-to-out of bars.
2
(Typ) [pdl_—V \‘ ) Culvert bottom
3 /— z \ Permlss' L slab reinforcing .
I b 'l \ N const joint § Bridge
D Division
P - J1 — — I Texas Department of Transportation Standard
N \Y
p
J1 —= J ] 9
LA \ : 7 CONCRETE WINGWALLS
|
1/n
N i L 1% WITH FLARED WINGS FOR
R— Q
| el ) For \ g 0° SKEW BOX CULVERTS
& Const joint J2 Q o)
M FOOTING J___
WINGWALL AND TOEWALL
— — Ivert t Il " -
Wingwall toewall _| L 6" Culvert toewa =|| ||= 6 FW O

- FILE fi-Ostde-20.dgn ov: GAF o CAT [ow: TDOT _ [ox: TxDOT

CORNER DETAILS ® 00T Fema
ry 2020 CONT [ SECT Jos HIGHWAY
SECTION A-A SECTION B-B 0901[22| 128 VARIOUS
(Culvert and culvert toewall ——————
reinforcing not shown for clarity.) oSt COUNTY SheeTo
PR w1 QBT |




The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

sTIMES

DATE: SDATES
SFILES

FILE:

TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL O) PO
(Wings for one structure end) REINFORCING Extendl Bars P 3'-0" minimum into bottom slab of
) ox culvert.
i (2~wings) WING DIMENSION FORMULAS: g
Dimensions Variable Reinforcing Estimated @ - G Slo 0 ULAS: 2-0 @Ad' t t intain 1 1#2" ¢l
Quantities Bar Size No. Spa (All values are in feet.) 910" .t asérllece§s_ary ok;n?m alnb clear
per ft of — ) cover and 4" minimum between bars.
wing length DL #5 ~ 1'-0 _ ' Skew 7\
Maxi Bars J1 Bars J2 (2~wings) DS #5 - 10" Hw=H+T+C-0.250 @ Quantities shown are based on an average wing height
aximum A = (Hw-0.333(SL) for two wings (one structure end). To determine total
Wingwall " B =(A)[tanget (8 + 15°)] © wing ( > ; )-
Height w X Y z ) E #4 ~ 1-0' get BARS DS quantities for two wings, multiply the tabulated values
eig [ Spa @ Spa Reinf Conc Lw = (A) + [cosine (B + 15°)] (Short wing) by 0.5 x (A + Lw)
Hw ® o (Lb/Ft) | (CYIFY) F #4 ~ | 1o 9 v :
~ For cast-in-place culverts: 0" ; 294 31 4- .
6" 5" o 9" 7 | #2 | 10" 4 10" 33.73 0.048 G #6 4 Ltw = [(N) (S) + (N + 1) (U)] + cosine 8 2 @ Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
3-0" 2'-5" 1'-0" 9" 7 #4 1'-0" #4 1'-0" 37.07 0.261 M #4 4 - For precast culverts: 2'-0" @ When shown elsewhere on the plans, construct
P i " " " " " P #4 ~ 1-0" _ . L ) - - 5" deep concrete riprap. Payment for riprap is
3-6 2-5 10 9 7 #_| 10 #4 | 1-0 37.74 0273 RS 45 3 ~ Ltw =[(N) (2U + S) + (N - 1) (0.5')] = cosine 8 \A‘1 5° as required by Item 432, "Riprap". Unless otherwise
4'-0" 2'-5" 1'-0" 9" 7" #4 1-0" #4 1-0" 38.41 0.285 . ) [} shown on the plans or directed by the Engineer,
RL #5 3 ~ Total wingwall area (two wings ~ SF) = 0.5 (Hw + 0.333') (Lw + A) provide a 6" wide by 1'-6" deep reinforced
4-6" g-2" 16 o [ I et # |10 41.75 0330 BARS DL concrete toewall along all edges of the ripra
o o o o " o o v #4 ~ 1-0" (Long wing) ' g all ecq( prap
5'-0 3'-2 1'-6 1'-0 7 #4 1'-0' #4 1'-0' 45.09 0.343 adjacent to natural ground; reinforce the toewall by
56" 32 | 16 | 10" 7 |#a [0 [ # |10 | 4575 | 03s5 TABLE OF ESTIMATED Hw =Heightof wingwall 20" extending typical riorap relnforcing into the toewall
— — — — - — — CULVERT TOEWALL SL:1 = Side slope ratio (lhorlzontalﬂ vertical) ] ! r struction | 9 J
6'-0 3-2 1'-6 1'-0 7 #4 1'-0' #4 1'-0' 46.42 0.367 A = Length of short wingwalls oriented in the direction of flow across the full
70" 38" 19" 13" 7 #4 1-0" #4 10" 5277 0.414 QUANTITIES Lw = Length of long wingwall distance of the riprap at intervals of approximately 20.
— — — — - — — Bar Size No. Spa Ltw = Culvert toewall length =. When §uch riprap is prowdgd, the culve[t toewall
8'-0' 4'-2 2'-0 1'-6 8 #5 1'-0 #4 1'-0 60.19 0.486 N = Number of culvert spans & shown in SECTION B-B will not be required.
o o an v o ,. " " L #4 ~ 1-6" 8 = Culvert skew
9-0 4-8 23 19 8 #4 6 #4 6 81.49 0.535 Q w 1 ~ @ At Contractor's option, culvert toewall may be ended
10-0" 5.-2" 2'-6" 2-0" 8" | #5 6" | #4 6" 97.25 0.584 See applicable box culvert standard sheet for H, S, T, and U values. flush with wingwall toewall. Adjust reinforcing as needed.
P o . o " " " Reinf (Lb/Ft) 245 BARS RS
-0 5-8 29 2-3 8 #8 6 #5 6 133.65 0634 s - @ Applicable values of skew are: 15°, 30°, and 45°.
1220 | 62 | 30" | 26" o | # 6" | #5 6 | 16229 | 0721 Cone (CY/FY 0.037 (Short wing) o
130" 6.8" 33" g 1 #7 & #5 & 178.80 0.856 2'-0 Typical wingwall angle for all skews.
14'-0" 7-2" 3-6" 3-0" 1-0" #8 6" #5 6" 216.78 0.959 @ 0" Min to 5'-0" Max. Estimated curb heights are shown
- om - - o - " elsewhere in the plans. For structures with pedestrian
15-0 7-8 4-0 3-0 11 #9 6 #6 6 283.06 1.068 rail or curbs taller than 1'-0, refer to the Extended Curb
16'-0" 8-2" 4'-6" 3-0" 1-3" #9 6" #6 6" 297.02 1.234 Details (ECD) standard sheet. For structures
with T631 or T631LS bridge rail, refer to the Mounting
Finished arade Details for T631 & T631LS Rails (T631-CM)
@ (rlo;dwa g;o e) 7/ standard sheet. Refer to the Box Culvert Rail Mounting
| 5 y siop . See Corner Details (RAC) standard sheet for structures with bridge
o = ® S Details BARS RL rail other than T631 or T631LS.
(Long wing)
For vehicle safety, the following requirements must be met:
[P — - For structures without bridge rail, construct curbs
L \\ T no more than 3" above finished grade.
AN = = = = = — - For structures with bridge rail, construct curbs flush
R = with finished grade.
Ceornfg:(;']izjloaflt%preoadwa @ - | L fn 1 Reduce curb heights, if necessary, to meet the above
perp v :? J \le(\ ) o 2 g ] requirements. No changes will be made in quantities and
\\ G . - : QS 00;@“ E =§, _E ‘10 ‘g no additional compensation will be allowed for this work.
T B =¥1e Q2
T | L = S|e
‘4 St . 0) N> 52/3 MATERIAL NOTES:
\ 1 I -+ %5 Provide Class C concrete (f'c=3,600 psi).
\\ i I < 33: NG Provide Grade 60 reinforcing steel.
EA 3 < | Lenath of wi 1 SR Provide galvanized reinforcing steel if required
- . R N | beng(ti N gll_ngl;s Y 44" 33: elsewhere in the plans.
| I.'ase (I)n . In riprap concrete, synthetic fibers listed on the
= Toe of Sh(.)pﬁ along "Fibers for Concrete" Material Producer List (MPL)
-t =-t-*T-tT"T-T-r-F-r-1-- slope : this line. BARS J 1 BARS V may be used in lieu of steel rginforcing in riprap
' 5 X concrete unless noted otherwise.
2o g = == | o w-4"
! / / /‘ | & == 2-0 I-—-I GENERAL NOTES:
Designed according to AASHTO LRFD Bridge Design
N\ F E _J p _J M—J X 11 Y '|= Specifications.
g R When structure is founded on solid rock, depth of
INS I DE ELEVATION w=38" PLAN :‘\3, toewalls for culverts and wingwalls may be reduced
—_— ] + or eliminated as directed by the Engineer.
w (Showing reinforcing. Culvert and culvert — N See Box Culvert Supplement (BCS) standard sheet
. toewall reinforcing not shown for clarity.) (Showing dimensions and 30° skew.) for additional dimensions and information.
X o8 If Y The quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
~ G _ BARS L BARS J2 for Contractor's information only.
RJ i F $ Cover dimensions are clear dimensions, unless noted otherwise.
1 .ﬂT Reinforcing dimensions are out-to-out of bars.
2
T Ld1 \V} Culvert bottom
= (Typ) = Permissible slab reinforcing
T b 5 construction § N Bridge
&D - joint Division
g y — — I Texas Department of Transportation Standard
b &
J1 —e LJ ® 9
b o , z CONCRETE WINGWALLS
f' [7 E |
N =7 b L 1% WITH FLARED WINGS FOR
RL — Q
el ) N[ S SKEWED BOX CULVERTS
o
= Construction
N o Q——=el
joint M 3 FOOTING o
WINGWALL AND TOEWALL
| Il " -
Wingwall toowall | | & —_— S Culvert toewa =|| '|=6 FW-S
L FILE fw-sstde-20.dgn DN: GAF [ex AT Jow TOT  Jox TxDOT
CO RN E R D ETAI LS @ ©TxDOT February 2020 CONT [ SECT JoB HIGHWAY
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Culvert Station and/or Creek Name Description of Max Applicable Applicable Skew Side T V] C Hw @ A B Lw Ltw Atw Riprap Class @ Class @ Total

followed by applicable end Box Culvert Fill Box Wingwall Angle Slope Culvert Culvert Estimated Height Curb to Offset Length of Culvert Anchor Apron "c" "c" Wingwall

(Lt, Rt or Both) Height Culvert or End or Channel Top Slab Wall Curb of End of of End of Longest Toewall Toewall Conc Conc Area

Standard Treatment (0°,15°, Slope Ratio Thickness Thickness Height Wingwall Wingwall Wingwall Wingwall Length Length (Curb) (Wingwall)
No. Spans ~ @ Standard 30° or

Span X Height (Ft) 45°) (SL:1) (In) (In) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (CY) (CY) (CY) (SF)
NBI * 01-117-00136-01-094 2x10x10 210
NBI * 01-117-00203-01-016 2X10X8 150
NBI * 01-117-00642-03-010 6X8x4 40

1* 01-117-02139-04-011 BRIDGE 20

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

sTIMES

DATE: SDATES
SFILES

FILE:

@ Round the wall heights shown to the nearest
foot for bidding purposes.

@ Concrete volume shown is for box culvert curb only. SPECIAL NOTE:
For curbs using the Box Culvert Rail Mounting Details . .
(RAC) standard sheet quantities shown must be This sheet is a supplement to the box
increased by a factor of 2.25. If Class S concrete is culvert standards. Itis to be filled out
required for the top slab of the culvert, also provide by the culvert specifier and provides
Class S concrete for the curb. Curb concrete is dimensions for the construction of the box
NOTES: considered part of the Box Culvert for payment. culvert wingwalls and safety end treatments.
Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets;
30° maximum for safety end treatment @ Concrete volume shown is total of wings, footings, An Excel 2010 spreadsheet to assist in
) ) culvert toewall (if any), anchor toewalls (if any) completing this table can be downloaded
SL:1 = Horizontal : 1 Vertical and wingwall toewalls. Riprap aprons, culverts, and from the Bridge Standards (English) web
- Side slope at culvert for flared or straight wingwalls. curb quantities are not included. page on the TxDOT web site. The completed
- Channel slope for parallel wingwalls. sheet must be signed, sealed, and dated by
- Slope must be 3:1 or flatter for safety end treatments. @ Regardless of the type of culvert shown on this sheet, a licensed Professional Engineer.

the Contractor has the option of furnishing
cast-in-place or precast culverts unless otherwise
shown elsewhere on the plans. If the Contractor
elects to provide culverts of a different type than

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

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

. those shown on this sheet, it is the Contractor's R
C = Curb height responsibility to make the necessary adjustments to § ¢ Bridge
the dimensions and quantities shown. | Division
See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area. I Texas Department of Transportation Standard
Hw = Height of wingwall JEC N
. . . o e TeMy BOX CULVERT SUPPLEMENT

- Ao 4ot

A = Distance from face of curb to end of wingwall (not applicable to parallel or straight wingwalls) g 5 ]
A e

B = Offset of end of wingwall (not applicable to parallel or straight wingwalls) .f':' WI NGS AN D EN D TREATM ENTS

£ TESFAWELDEMARIAM

LA
/

Lw = Length of longest wingwall. 304

9 gestwing 45 1a9B5 i 2
Ltw = Length of culvert toewall (not applicable when using riprap apron) l _uw_,.;‘g}z—;
, WSSiova QS
Atw = Length of anchor toewall (applicable to safety end treatment only) ALt TR BCS
Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt.
Avrea for four wingwalls (two structure ends) if Both. . . FILE: besstde1-20.dgn o TXDOT ok TADOT Jow: THDOT _[ex: TxDOT
T@S—Fal W@ ’ g@ im g ,/l 2 !QQ I ZE 10110/23 ©rmooT February 2020 CONT [sECT JoB HIGHWAY
L —one REVISIONS 090122 128 VARIOUS
DIST COUNTY SHEET NO.
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No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

$TIMES

DATE: $DATES
SFILES

FILE:

TABLE OF DIMENSIONS AND REINFORCING STEEL TAI\?BELIEIQ(%:RV(\)/:“gWALL
Wings for one structure end
(Wing ) (2~wings) WING DIMENSION FORMULAS: @ Extend Bars P 3'-0" minimum into bottom slab of
Dimensions Variable Reinforcing Estimated All val in f box culvert.
Quantities @ Bar Size No. Spa (All values are in feet.) @ _ o ’
per ft of — Adjust as necessary to maintain 1 1#2" clear
wing length D #5 - 1-0 Hw=H+T+C-0.250" cover and 4" minimum between bars.
Maximum Bars J1 Bars J2 (2~wings) E # ~ 10" Lw = (Hw - 0.333') (SL)
Wingwall w X % z — @ Quantities shown are based on an average wing height
Height ® ° Reinf Conc F #4 ~ 1'-0 For cast-in-place culverts: for two wings (one structure end). To determine total
Hw & Spa o Spa (Lb/Ft) (CYIFt) G #6 4 - Ltw = (N) (S) + (N + 1) (U) guz:_ntities for two wings, multiply the tabulated values
y Lw.
2'-6" 2'-5" 1-0" 9" ™| # 1-0" #4 1-0" 33.73 0.248 M #4 4 - For precast culverts: @ )
30" 2.5 10" o 7 | #a 10" # 10" 37.07 0.261 3 #4 ~ 10" Ltw = (N) (2U + S) + (N - 1) (0.5) Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
3'-6" 2'-5" 1'-0" 9" 7" #4 1'-0" #4 1'-0" 37.74 0.273 R #5 6 ~ Total Wingwall Area (two wings ~ SF) = (Hw + 0.333") (Lw) @ When shown elsewhere on the plans, construct
40 |25 |10 | o | 7 |# |10 |44 | 10" | 3841 | 0285 L T T A T 2 requirod oy tom 432, “Rprapr. Unless otherwisel
4'-6" 3-2" 1'-6" 1-0" ™| # 1-0" #4 1-0" 41.75 0.330 TABLE OF ESTIMATED Hw = Height of wingwall shown on the plans or directed by the Engineer,
" 1_on _g" 0" " o" 0" SL:1 = Side slope ratio (horizontal:1 vertical provide a 6" wide by 1'-6" deep reinforced
5-0 3-2 1-6 10 I #4 1-0 #4 0 45.09 0343 CULXE?L-H—?EVSVALL Lw = Length o‘fjwingwa(ll ) concrete toewall along all edges of the riprap
56" 32" | 1-6" | 10" | #4 | 150" | #4 | 120" 4575 | 0.355 Ltw = Culvert toewall length adjacent to natural ground; reinforce the toewall by
60" 32 | 16 | 1m0 7 lwa [ 10 [ # | 10 | 4642 | 0367 Bar | Size | No. | Spa N = Number of culvert spans :i}:2g"C‘grzgfé’t'lgf;gﬁ]{s'g:"grg’;%g‘j’o::g toewall; and
7-0" 38" | 19" | 1-3" | #4 | 10" | #4 | 190" 5277 | 0.414 L #4 ~ 16" See applicable box culvert standard sheet for H, S, T, and U values. oriented in the direction of flow across the full
ist; f the ri t int Is of imately 20'.
80" | 42 | 200 | 16 | & | #5 | 10 [ #4 | 10" | 6019 | 048 Q_| # | 1 | - When such irap s provided. the cutver ool
9-0" 48" | 23" | 1-9" 8" | #4 6" | #4 6" | 8149 | 0535 Reinf (Lb/Ft) 2.45 2-0" shown in SECTION B-B will not be required.
10-0" 52" 2-6" 20" 8" | # 6" | #4 6" 97.25 0.584 Cone (CYIFY 0.037 @ At Contractor's option, culvert toewall may be ended
11'-0" 5'-8" 2'-9" 2'-3" 8" | #6 6" | #5 6" | 133.65 0.634 flush with wingwall toewall. Adjust reinforcing
= as needed.
12'-0" 6'-2" 3-0" 2'-6" o" | #7 6" | #5 6" | 162.29 0.721 S
13-0" 6'-8" 3-3" 2'-9" 11" #7 6" #5 6" | 178.80 0.856 o @ 0" Min to 5'-0" Max. Estimated curb heights are shown
elsewhere in the plans. For structures with pedestrian
14-0" 2 3-6" 3-0" 1-0 #8 6 #5 6" | 216.78 0.959 rail or curbs taller than 1'-0, refer to the Extended Curb
15'-0" 7'-8" 4'-0" 3-0" 11" #9 6" #6 6" | 283.06 1.068 BARS R Details (ECD) standard sheet. For structures
with T631 or T631LS bridge rail, refer to the Mounting
16'-0" 8'-2" 4'-6" 3-0" 1'-3" #9 6" #6 6" | 297.02 1.234 u ; 4/ u ! 4/ U ; Details for T631 & T631LS Rails (T631-CM)
—e = ————— — = standard sheet. Refer to the Box Culvert Rail Mounting
! s 11 s ! 4'-Q" Details (RAC) standard sheet for structures with bridge
@ Finished grade See Comer :———, ,———: ’-—-‘ rail other than T631 or T631LS.
ol ® 3 (roadway slope) Details. Ltw For vehicle safety, the following requirements must be met:
= B \ .. 11 ! BARS D - For structures without bridge rail, construct curbs
N Ll | no more than 3" above finished grade.
== J~ _JC —————— =l = = = - — = d>' - For structures with bridge rail, construct curbs flush
1 7\ = 4 x [ K - with finished grade.
7\ %\ < § 5 I, ’ ! Reduce curb heights, if necessary, to meet the above requirements.
R Y - = ! m : No changes will be made in quantities and no additional compensation
B Conforms to slope ! = will be allowed for this work.
S perpendicular to roadway @ ! W ! ' A
: | 823 _
D NN Length of wings S=|T AP
e £ based on SL:1 | 2 | 2% % 2 é” 8 MATERIAL NOTES:
slope along ! ! 2N N 525 Provide Class C concrete (f'c=3,600 psi).
this line. ! ! S+ J Provide Grade 60 reinforcing steel.
s a - [ [ f EN ~ Provide galvanized reinforcing steel if required
S \ ~ Toe of 1 1 i § + elsewhere in the plans.
Jlorv N slope | g Y+ 4" B In riprap concrete, synthetic fibers listed on the
[ _ _ ! 3 I L——l T "Fibers for Concrete" Material Producer List (MPL)
L—_E_ T —— _/_ — —f—H| i | == ) may be used in lieu of steel reinforcing unless noted
i . BARS J1 BARS V otherwise.
=) X Y
/ J2 N GENERAL NOTES:
f ! . PLAN Designed according to AASHTO LRFD Bridge Design
\_ J 8 —_— W -4 Specifications.
F E P M (Showing dimensions.) 2'-0" When structure is founded on solid rock, depth of
: toewalls for culverts and wingwalls may be reduced
w INS I D E ELEVAT'ON or eliminated as directed by the Engineer.
See Box Culvert Supplement (BCS) standard sheet
X 8", Y (Showing reinforcing. Culvert and culvert 8 for additional dimensions and information.
’— toewall reinforcing not shown for clarity.) + The quantities for concrete and reinforcing steel
G N resulting from the formulas given on this sheet are
_{f i for Contractor's information only.
B BN
P BARS L BARS J2
rR—A[? E D @ v Cover dimensions are clear dimensions, unless noted otherwise.
_ 4¢¢ Permissible 2" < @ Reinforcing dimensions are out-to-out of bars.
(Typ) P4 /V constjoint | Culvert bottom
2 r - L slab reinforcing - P
re =T J-HH-Hd-=-=-= - - g ridge
‘>LD ,/ ~ @ i - - Division
i | =T \ - . . I Texas Department of Transportation Standard
°8 a & ot~ Q
J1 -t L [J J
b |k 7P i | . R ‘ CONCRETE WINGWALLS
I —V 1 ? \%
Yn
N B 7 | o] L 1% WITH STRAIGHT WINGS FOR
- T =
E =)
R—] S
| el J | Forc | \ : 0° SKEW BOX CULVERTS
o
& Const joint o ? o— Q— =0
- } 1§ —t
| 1
Culvert t Il 6" -
Wingwall toewall 6" 42 J1 ulvert toewa SVV O
-Ostde-20.d GAF : CAT TxDOT : TXDOT
WINGWALL FOOTING AND TOEWALL e owdide20dn o [oc AT Jow: 0O _[ox T
@ (©rxpoT February 2020 CONT |sECT Jo8 HIGHWAY
SECTION A-A SECTION B-B REvsioNs 0%0122] 128 VARIOUS
C O R N E R D ETAI LS DIST COUNTY SHEET NO.
PAR HUNT Q§4




Y

of on
conversion

y

No worront
y for the

ibili

es no r

TxDOT

y Tx0OT for ony purpose

The use of lhis slondord is governed by lhe “Texos Engineering Proclice Acl”.

DISCLAMER:

kind is mode b

sTIMES

DATE: SDATES

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
SIZE 1 SiZe 2 SIZE 3 SIZE 4 SINGLE DOuBLE NSTL DEL ASSM  (D-XXISZ X_(XXXX)XXX(XX)
3 NUMBER OF REFLECTORS 41
<> iy <> s,
\ .
=] o COLOR OF REFLECTORS
L1 S E - W - White
H . . . : . H - Y = Yellow
2 K * W e %3%%* *I i Vs d vy | r-re
DEVICE . gt . 2 s 217 8 REFLECTOR UNIT SIZE
: . : 7 . DEVICE e s N lor 2
s < N &N o A X Y o
B : H| TYPE OF POST OR DELINEATOR
S ° WC - Wing Chonnel Post
4 o ° YFLX = Yellow Flexible Post
g " Vig" 4 WFLX = White Flexible Post
o - BRF - Borrier Reflector
2 TYPE OF MOUNT
§ . GOND - Embedded (drivoble or set in concrete)
- 1-Size 2 reflector 1-Size 1reflector 2-Size 2 reflector 2-Size 1reflector CTB = Concrete Borrier Mount
- unit unit units unils GFlor GF2 = Guord Fence Attochment
.g SHEETING Yellow, White or Red Type B or C reflective sheeting SRF : Surfoce Mount
§ 1. Size 1ond 4 - Direct opplied reflective sheeling for use on flexible SHEE TING Yellow, White or Red Type B or C Reflective Sheeting ufgm
post (fix), Bl = Bi-Directionol
§ NOTE 2. Size 2 5. F wer POST TYPE wC YFLX, WFLX we YFLX, WFLX BR + Bi-Directional with red on bock
. Size ond - For use on wing channel (wc) post only. Use opproved
3 metal, plostic or fibergloss backplole with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND. SRF INSTL OM ASSM (OM-XX) (XXXXIXXX(XX)
)
3 OBJECT MARKERS TYPE OF GBUECT MARKER
= - - T (OM- - NUMBER OF REFLECTORS OR DIRECTION
3 Type 1(OM-1) Type 2 (OM-2) ype 3 (OM-3) Type 4 (OM-4) X - 3320 2 recior s Ty 2 o)
= Y o 1S lector unil ¢ only)
3 OM-1 OM-2x OM-2Y OM-22Z OM-3L OM-3R OM-3C OM-4 7+ 3-Site Tor 1-Size 4 reflector unl(sXType 2 only)
s L * Leil Side (Type 3 Object Morker oniy)
: b e R
= 6" * Center (Type jec er
5 b e TYPE OF POST
" — 12+ 12" 12" WC = Wing ChonnelPost
H 5, R ) = e— WFLX = While Flexible Pos
3 s K N v TWT =« Thin Wolled Tubing
] -2 X i R
2| oevice 5 S o [ TYPE OF MOUNT
° 3 B % GND « Embedded (drivoble)
e ATE N A : : : SRF = Surfoce Mount
o - v 9 £ 3 WAS « Wedge Anchor Steel
g o R WAP : Wedge Anchor Ploslic
$ s DRECTION
o If Required
£ S Y Bi+ Bi-Drectional
- 3-Size 1reflector
° 3-Size 2 reflector 1-Size 3 reflector it DEPARTMENTAL MATERIAL SPECIFICATIONS
units unit or 1"Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | pve 4400
I(EMBEDDED & SURFACE MOUNT TYPES)
R . . Alternating ocrylic block ond retroflective N .
SHEETING Yellow-Type B °r'|.c Spleetmg Yellow - Type B or C Sheeting yellow - Type B ¢f C Sheeting Red -Type B e C Ppeeting SIGN FACE MATERIALS OMS-8300
POST TYPE Twr we we WFLX WY TwT DELINEATORS, OBJECT MARKERS AND BARRIER OMS-8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRPF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Delineator ond object marker
GF1 GF2 cT8 substrates ond sign substrates
shollbe 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or opproved
VI H
DE VICE DEVICE olternotive.
§® Traffic
w1-6 I :fi?igeigw
b Texas Department of Transportation
DEVICE wi-8 Standard
— DELINEATOR &
18"x 24" x 30"x 36" 36" x 48" 48" x 24" 60" x 30"
SIZE (W x L) (Conventional) (c°8‘\'fe':ts'§:‘;' (Expressway) (Freewoy) SIZE W x L) (Conventionol) (Expresswoy & Freeway) OBJECT MARKER
1. Borrier reflectors shollmeet the requirements M ATER| AL
of DMS 8600. [MOUNTING HEIGHT 4'-0" or 7'-0" 77-0" Only MOUNTING HEIGHT 70" DESCRIPTION
2. Approved Borrier Refleclors ore listed on lhe
“Borrier Reflectors™ Moterial Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs 1 - 20
- ot: www.lxdot.gov. shollbe instolled per Sign Mounting Detoils (SMD) Stondord D & OM( )
w N NOTE Sheels ond paid under Item 644 (SmollRoadside Sign Assemblies). e domi-20.dgn o TXDOT_[c: TXDOT [ow: TXDOT _ [cx: TXDOT
E SHEETING Yellow, White, Red " : . ©Tx00T  August 2004 cont Jseor o8 s
s N e 2. When there is o need lo increase conspicuity, the Texas version o VISONS
A nore | Refiective sheeling shallhove 0 @ MUNIMUM roce the ONE DIRECTION LARGE ARROW sign (W1-9T) moy be used instead of 0os 3 090v22] 128 | vAROUS
w -
g oree o 9 squore inches, the ONE DIRECTION LARGE ARROW (W1-6). ot 7-20 AR ONT
20A




POST TYPE AND SUPPORT FOUNDATION DETAILS

TYPE OF BARRIER MOUNTS

WING CHANNEL (WO)

FLEXIBLE POSTS (YFLX, WFLX)

WEDGE ANCHOR SYSTEMS

GUARD FENCE ATTACHMENT

Y

of on
conversion

No worronly
y for the

es No r ibilit;

TxDOT

purpose

GND GND SRF WAS GF1 GF2
o o -~ -~ o Mctw o,
|: Refleclive |: % % fneoftl:fi:::’e @
) moteriol — — £
H A T ?
Ground E /% el z 2
Line § — E . .._g.; 2 g
R | R 3 HE ]
§ 8 Post e
° 2 Post K
§ j9 ‘ . .- —
| O CONCRETE TRAFFIC BARRIER (CTB)
o = . _— '
] H . L1 12" Do on 10p o on sidets) of
4 cTB.
H N 3.5" 17
§ § Bose o .
H Stub l @ 30/—{} 4
Lo 1 " _t
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC

NOTES

The use of lhis stondord is governed by the “Texos Engineering Proclice Act”,
of this stondord 1o other lormols or lor incorrect resulls or domoges resulling Irom ils use.

kind is mode by TxDOT for ony

DISCL AIMER:

1. Embedded Wing Chaonnel (WC)
post option moy be used for
Type 2 Object Morkers ond
Delineators only,

2. 112 Ibs/ft steelper ASTM A
1011SS Gr. 50, or ASTM A499.

1. See "Flexible Delineator and Object Morker Posts™
Materiol Producer List for approved devices.

2. Instoll per monufacturer's recommendations.

3. Post length moy vory to meet field conditions.

4. When using yellow delinegtors with flexible posts
to seporate opposing direction of travel, such os

centerline or medion “use, the flexible posts shall
be yellow.

NOTE

1. Instollper monufocturer's recommendations.

TYPES 1,3, AND 4 OBJECT
AND CHEVRONS

MARKERS

LARGE ARROW SIGN

CHEVRONS AND ONE DIRECTION

DELINEATORS AND TYPE 2
OBJECT MARKERS

sTIMES

DATE: $DATES
SFILES

FILE:

Approximalely
4

GENERAL NOTES

1. Ploce delineolors on o seclion of roodwoy ot o consistent
distonce from the edge of povement.

2. Where o restriction prevents consistent plocement from the
povement edge, ploce the offeclted object morkers in line
with the innermost edge of the obstruction.

3. When Type 2 object morkers ond delineotors ore more thon
8'-0" from the edge of the povement, it may nol be possible
to mointoin o height of opproximately 4'-0". If this is the
cose, ploce the obJect morker or delineotor os close to the
desired height aos possible.

4. Install oll delineators, object morkers ond borrier reflectors
in accordonce with the manufacturer’s recommendotion.

5. Borrier reflectors should be instolled 0 minimum of 18 inches
obove the edge of the povement surfoce.

6. Diogonal stripes on Type 3 object morkers shalislope down
toword the intended travellone.

Paovement -
® Traffic
: b surfoce %’ Safety
g Povement ~ :3;’,:2:“' Y I Texas Department of Transportation s‘igv,’,ij‘a’;’d
surface
— DELINEATOR &
round
round OBJECT MARKER
- INSTALLATION
2-0" to 8'-0" or |
NOTE in 'fronl of object '
NOTE - - being morked | D & OM(2 )- 20
Mounting ot 4 feet to the bottom Chevrons 30" x 36" ond lorger shallbe \
of the chevron is permitted for mounted ot o height of 7" to the bottom e dom2-20.dgn on: TXDOT  [cx: TXDOT [ow: TXDOT _ Jex: TXDOT
chevrons thot willnot exceed of the chevron. Chevron sign and ONE ©T00T _ August 2004 cowt [sect|  wom HGHWAY
o height of 6'-6" to the lop of DIRECTION LARGE ARROW sign (W1-9T)sholl See generoinotes 1,2 ond 3. REVISONS 0901|122 128 VARIOUS
the chevron (sizes 24" x 30" ond be instolled per SMD stondord sheets ond 10-09  3-15 oisT CONTY SHEET NO.
smoller) paid under item 644, 4-0 7-20 PAR HUNT 06-6—
208




CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/ DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

for the conversion

Y,

No worronly of ony
no responsibikit

. TxDOT

purpose

TxDOT for ony

y

The use of lhis stondord is governed by the "Texos Engineering Proclice Act™.

kind is mode b
of this stondord to other formols or for incorrect resulls or domoges resulling from ‘ils use.

DISCL AMER:

0
4 Type I-A
RPM's ot 20* | Double
spocing  —— yellow
delineator
0
Double | R
(yiz::::otor :EE::;( 10°
DETAIL 1
FOR CULVERTS
WITHOUT MBGF
OM-2 to be OM-2 to be

ploced if sofety
end treotment

ploced if culvertl
headwallis greoter

LI 1ot

Spacing of white
delineators for
acceleration or
deceleration lones

is opproximately 100 ft.

T
% o © @ a u I

|_—Romp tongents-
100" mox spocing
Romp curves-
Use delineator
spacing loble
(""Stroightowoy
spocing™ does

~<—0Deod End

10 ; Y T *\‘\Gorﬁcode

| Optionol type 4
100° object morkers

|
|
usuol |
|
|

|
|
|
|
|
4+
|

) ) e
Worning devices
os per D & OM(3)
or Additional
devices os -
necessory e

|
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

I g I
AN (NN I V4

mox.

mmlm

~~— Center of
TrovelLones

NOTES

is less thon 15° thon 20'in length not opply). R . . . .
from trovellone. ond is less than Delineotors 1. Borricade striping shallbe red ond white reflective sheeling for oll permonent
@ [I ﬁ 15" from trovel should be on road closures.
lone or within the outside of . IS , s
cleor zone curve. 2. Borricade striping is red ond white sloping toword the center of the roodway.
[l 3. Type 3 Borricode Supporls should be onchored lo soilor povement aos described
,'ll in compliont Work Zone Traffic ConlrolDevices List, section D.2.f ond D.2.q.
e TEaTELTT T ] e e e e e - - —r
LSmmmZldo oo -~ | DETAIL 5
0 ~ DETAIL 3

=t Saroty
Safety
~——O0M-2 to be Division

ploced if culver!
heodwollis less
thon 15' from
trovellone or

LEGEND

I Texas Department of Transportation

Standard

Bidir ectionol Delineotor

DELINEATOR &

STIMES

DATE: SDATES
SFILES

FILE:

Delineotor
within the cleor i

zone

OBJECT MARKER
on-3 PLACEMENT DETALS

N EO3

Z 77| Borricode
e D & OM(4)-20
DETAIL 2 I;I OM-2 FLEs dom4-20.dgn on: TXDOT  [ox: TXDOT [ow: TXDOT _ [ex: TXDOT
©7TxDOT  August 2004 CONT [SECT Jo8 HIGHWAY
§2 | Double Deineator 315 REVISoNS og01[22| 128 VARIOUS
7-20 oIsT COUNTY SHEET NO.
PAR HUNT 067
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TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL

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

TWO-WAY, TWO LANE ROADWAY

BRIDGE WITH

NO APPROACH RAIL

Y

ibility for the conversion

of on
no resp

TxDOT

governed by the "Texos Engineering Proctice Act”. No worronty

purpose

y TxDOT for ony
of this stondord lo other formols or for incorrect resulls or domoges resulling from its use.

The use of this stondord is

DISCLAMER:
kind is mode b

STIMES

SDATES
SFILES

DATE:
FILE:

See Note 1

See Note 1 —\

25 ft. I] 25 ft.

= =

é ——— MBGF —— é
VL

Type D-SW
delineators

é bidir ectional

Type D-SW
delineolors

bidirectionol é

0

2—Steel or concrete
Bridge roil

0

g-

Bidirectionol
white barrier
reflectors or

[
=
=
=
=
]

Bidirectional
white borrier
reflectors or

) > > M M:x Ik &

delineators
Equal
Equal spocing
spaocing (100" mox),
(100' mox), I] but not
:':;ts n::on less thon
I,
3 totol. 3 toto
0 Type D-SW
Type D-SW delineators
delineators bidirectionol
bidir ectionol
—— MBGF ———
ST, P 0 ol . &
2= Sl 2
25 ft. 318 o 3 25 ft.
hl3S o &
See Note 1 See Note 1

NOTE:

1. Terminol ends require reflective

| sheeting provided by monufacturer sheeting provided by monufacturer e domb-20.dgn ov TxD0T_[ox: Tx00T Jow Tx0T _Jows Tx00T
per D & OM (VIA) or o Type 3 per D & OM (VIA) or o0 Type 3 . TR00T Auasl 2015
Object Morker (OM-3) in front of Object Morker (OM-3) in front Terminal End ©T007 hugust 20 o o e
the terminol end. of the terminol end. 7-20
Tfo"‘c Flow oISt COUNTY SHEET NO.
| PAR HUNT 068 |

Equol spocing

(100" mox), but
not less thon

3 bidireclional
white barrier

reflectors or

delineators

25 it

See Note 1

T
R
&
R
R
R

I] /’S_ee Note 1

25 ft.

Equol spocing

(100" mox), but
not less thon

3 bidirectionol
white borrier

reflectors or

delineators

i
€
=
2
=
s
i %
2
s
s
:

° ° 25 it
= |.c £l =
g [ -l 3
2 [ [ = —_1
2|8 g 2
n|w l] w| @

See Note 1

NOTE:

1. Terminal ends require reflective

T
3- Type
p-sw X
delineators

spoced 25
oport

1
i

One borrier
reflector sholl
be ploced
direclly behind
each OM-3.
The others
will have

equal spacing
(100" max), but
not less thon 3
bidirectional
white borrier

reflectors

3- Type
D-SW iy
delineators
spoced 25'

aport
™

4

Bridge rail

0

-Steel or concrete g

Shoulder

Edge Line

Edge Line
Shoulder

X {
3- Type
& D-SwW
delineators

spoced 25'
oport

One borrier
reflector sholl
be ploced
directly behind
eoch OM-3.
The others
willhave

equol spacing
(100" mox), but
not less thon 3
bidirectional
white barrier
reflectors

JIL

W3- Type
D-Sw
delineators
spoced 25

S oport

4

LEGEND

= o

Bidirectionol Delineator

I Texas Department of Transportation

Traffic
Safety
Division
Standard

IDelineotor

OM-3

OM-2

DELINEATOR &
OBJECT MARKER
PLACEMENT DETAILS

D & OM(5)-20
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for the conversion
its use.

ily’

o

ing Proclice Act”. No worronly of ony
no resp

ngineer

"Texos E
er. TxDOT

incorrect resulls or domoges resuiting Irom

governed by the

purpose

formots or for

y TxDOT for ony

The use of this stondord i

is mode b:

o

his stondord to other

DISCLAIMER:
X
of

STIMES

DATE: SDATES
SFILES

FILE:

”
’ BACK PANEL (OPTIONAL)
7 %
Obiecl morker instolled
per monufocturer's
recommendotions.
| 36" |
L 36" |
6" . ..
. . 2 /4" minimum,
12" « Adjust o fit
24" | 1ou ottenuator
36" . per monufacturer's 10"
recommendotion, or | |
2~ . os directed by the T ' ) .
6 Engineer | Vorioble to match width of |
J. exil gore sign,
& P
5
2 /4" minimum, &
/ \ o
I\ <
=
2
OBJECT MARKERS SMALLER THAN 3 FT Yy VoR
2 NOTES
1. Object Morkers shallconform to the Texas MUTCD ond meet the color
ond reflectivity requirement of Deportment Materiol Specification DMS 8300.
Bockground shallbe yellow reflective sheeting (Type B or C) ond Chevron
NOTES shollbe block.
= 1. Spocing should be odjusted 2. Object Morkers moy be fobricated from odhesive bocked reflective sheeting
6" ‘ to ottach through centerline opplied directly to guordroilend treatment, or opplied directly to on
-1- of drum, per ottenuator "end cop” os per the monufocturer's recommendotion. Direct opplied
monufaclurers recommendation, sheeting shollprovide o smooth surfoce ond hove no wrinkles, oir
6" or os directed by the Engineer. bubbles, cuts or teors. A radius ol the corners is not required for
1 direct opplied sheeting.
6" * Mounting should be flush
36| -] wil: tlog of ol:tenuolo:". 3. Object Morker size moy be reduced to fit smaller devices. Width of alternating
Minimum size 96" x 24", block ond yellow stripes are typicolly 6”. Object Morkers smaller thon 3ft
6“_ 3 may have reduced width stripes of o minimum of 2 V",
6" 4. Pop rivels, screws, or nuts ond bolls moy be used to ottoch object morkers
-1 ond reflectors. Holes, slots or other openings moy be cut or drilled through
6" object morkers to ollow coble or other ottochments.
5"R 5. Object Marker ot nose of ottenuator is subsidiory to the ottenuator. gj" ° g;"gf,
! : . Division
Le 6.See D & OM (1-4) for required barrier reflectors. I Texas Department of Transportation Standard
. OBJECT MARKER
6“
el €1 ATTENUATORS
y D & OM(VIA)-20
6" FLE domvio20.dgn On: TXDOT _ [cx: TXDOT Jow: TXDOT _[ex: TXDOT
©7x00T  December 1989 CONT [secT J08 HIGHWAY
REVISIONS 090122 128 VARIOUS
;:gg gg oisT CONTY SHEET NO.
4.98 7.20 PAR HUNT 069 |
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STORMWATER POLLUTION PRVENTION PLAN (SWP3):
This SWP3 has been developed in accordance with TxXDOT
policy for projects disturbing less than 1 acre of soil, and not
part of a larger common plan of development.

For projects with less than one acre of soil disturbing activity
and that have Environmental, Permits, Issues, and Commitments
(EPICs) dependent on stormwater controls and water quality
measures TXDOT will maintain a SWP3 with all pertinent
records, correspondence, environmental documents, etc.

at the project field office, Area Office, or electronically.

This SWP3 is consistent with requirements specified in
applicable stormwater plans, and the project's environmental
permits, issues, and commitments (EPICs).

1.0 SITE/PROJECT DESCRIPTION
1.1 PROJECT CONTROL SECTION JOB (CSJ):

N/A
1.2 PROJECT LIMITS:
From: N/A
To: N/A
1.3 PROJECT COORDINATES:
BEGIN: (Lat) N/A ,(Long) N/A
END: (Lat) N/A ,(Long) N/A
1.4 TOTAL PROJECT AREA (Acres): 0.90

1.5 TOTAL AREA TO BE DISTURBED (Acres): 0.50
1.6 NATURE OF CONSTRUCTION ACTIVITY:

1.7 MAJOR SOIL TYPES:

Soil Type Description

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):

PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction

process. Please choose from the options below:

1 PSLs determined during preconstruction meeting

~ PSLs determined during construction

"1 No PSLs planned for construction

Type Sheet #s

All off-ROW PSLs required by the Contractor are the Contractor’'s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:
(Use the following list as a starting point when developing the
Construction Activity Schedule and Ceasing Record in
Attachment 2.3.)
X Mobilization
X Install sediment and erosion controls
[l Blade existing topsoil into windrows, prep ROW, clear and grub
[1 Remove existing pavement
[ Grading operations, excavation, and embankment
[1 Excavate and prepare subgrade for proposed pavement
widening
[l Remove existing culverts, safety end treatments (SETs)
1 Remove existing metal beam guard fence (MBGF), bridge rail
U Install proposed pavement per plans
00 Install culverts, culvert extensions, SETs
[ Install mow strip, MBGF, bridge rail
[l Place flex base
1 Rework slopes, grade ditches
[0 Blade windrowed material back across slopes
[1 Revegetation of unpaved areas
01 Achieve site stabilization and remove sediment and
erosion control measures

X Other: MINOR CONCRETE REPAIR FOR
STUCTURES IN VRIOUS AREAS

[1 Other:

L] Other:

1.10 POTENTIAL POLLUTANTS AND SOURCES:

[ Sediment laden stormwater from stormwater conveyance over
disturbed area

X Fuels, oils, and lubricants from construction vehicles, equipment,
and storage

X Solvents, paints, adhesives, etc. from various construction
activities

[ Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

[1 Contaminated water from excavation or dewatering pump-out
water

[J Sanitary waste from onsite restroom facilities

X Trash from various construction activities/receptacles

[ Long-term stockpiles of material and waste

X Discharges from concrete washout activities,

runoff from concrete cutting activities, and
other concrete related activities

[1 Other:

LI Other:

[ Other:

1.11 RECEIVING WATERS:
Receiving waters must be depicted on the Environmental Layout

Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

Tributaries Classified Waterbody

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

X Development of plans and specifications

X Perform SWP3 inspections

X Maintain SWP3 records and update to reflect daily operations
[1 Other:

[ Other:

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR

X Day To Day Operational Control

X Maintain schedule of major construction activities
X Install, maintain and modify BMPs

_ Other:

] Other:
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STORMWATER POLLUTION PRVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

Protection of Existing Vegetation
Vegetated Buffer Zones

Soil Retention Blankets

Geotextiles

Mulching/ Hydromulching

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams

Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control
Paved Flumes

Other:

Other:

Other:

Other:

> [ = O [
I S B 0]

[

UDoDoooooogoo

[ |

2.2 SEDIMENT CONTROL BMPs:

TIP

[ 1 Biodegradable Erosion Control Logs
Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other:

Other:

Other:

Other:

| =

[
[ e e R e

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TxDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.4 OFFSITE VEHICLE TRACKING CONTROLS:

[J Excess dirt/mud on road removed daily
[ Haul roads dampened for dust control
[J Loaded haul trucks to be covered with tarpaulin

1 Stabilized construction exit
[ Daily street sweeping

T Other:

2.5 POLLUTION PREVENTION MEASURES:
[0 Chemical Management

Xl Concrete and Materials Waste Management

[J Debris and Trash Management

(1 Dust Control

[ Sanitary Facilities

(I Other:

[] Other:

L] Other:

] Other:

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate

additional sediment control measures have been incorporated
into this SWP3.

Stationing

Type From To

1 Other:

7] Other:

Other:

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 DEWATERING:

Dewatering discharges of accumulated stormwater, groundwater,
and surface water including discharges from dewatering of
trenches, excavations, foundations, vaults, and other points of
accumulation are prohibited unless managed by appropriate
controls to prevent and minimize the offsite discharge of
sediment and other pollutants.

2.9 INSPECTIONS:

All disturbed areas and erosion and sediment control devices
shall be inspected at least once every seven (7) days.
Inspections shall be performed by TxDOT as indicated on the

Field Inspection and Maintenance Report Form 2118 and
retained in Attachment 2.3 of this SWP3 .

2.10 MAINTENANCE:

Control measures shall be properly installed according to
specifications. If it is determined that a BMP or control
measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next
anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained

in Attachment 2.3 of this SWP3. =309 i,
LY .,_:yl
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The use ol lhis stondord is governed by the “Texos Engineering Proclice Acl”.No worronly of ony kind is mode by TxDOT for ony purpose wholsoever.
TxDOT ossumes no responsibiily for the conversion of this slondord o other formols or for incorrect resulls or domoges resulling from ils use.

DISCLAIMER:

DATE:

FILE:

1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwoter Dischorge Permit or Construclion Generol Permit
required for projects with 1or more ocres disturbed soil. Projects with ony
disturbed soilmusl protecl for erosion ond sedimentolion in occordance with
Item 506.

List MS4 Operotor(s) thot moy receive dischorges from this project.
They moy need lo be notified prior to construction octivities.

2.

[0 No Action Required [X] Required Action

Aclion No.

1. Prevent stormwaoter poliution by controlling erosion ond sedimentation in
occordonce with TPDES Permit TXR 150000

2. Comply with the SW3P ond revise when necessory o controlpoliution or
required by the Engineer.

3. Post Construction Sile Notice (CSN) with SW3P informotion on or neor
the site, occessible lo the public ond TCEQ, EPA or other inspeclors.

4, When Conlraclor project specific locations (PSL's) increose disturbed soil
oreo lo 5 ocres or more, submit NOIlo TCEQ ond the Engineer.

I. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

USACE Permit required for filling, dredging, excavating or other work in ony
woter bodies, rivers, creeks, streoms, wellonds or wet oreos.

The Controctor must odhere to ollof the lerms ond condilions ossocioled wilh
the following permit(s):

No Permit Required

Nolionwide Permit 14 - PCN not Required (less thon 1/10th ocre woters or
wetlonds offected)

Notionwide Permil 14 - PCN Required (1710 to <1/2 ocre, 1/3 in tidol woters)
Individuol 404 Permit Required

Other Notionwide Permit Required: NWP*

000 0O®

Required Actions: List wolers of the US permit opplies to, location in project
ond check Bes! Monagement Praclices plonned to control erosion, sedimentotlion
ond post-project TSS.

The elevotion of the ordinory high woter morks of ony oreos requiring work
tlo be performed in the woters of the US requiring the use of o nolionwide
permit con be found on the Bridge Loyouls.

Best Monogement Practices:

L. CULTURAL RESOURCES

Refer o TxDOT Stondord Specificoti in the event historicolissues or
orcheologicol ortifacts ore found during constructlion. Upon discovery of
orcheologicol ortifacts (bones, burnl rock, flint, pottery, elc.) ceose

work in the immediote oreo ond toct the Engi P diotel

r ) 7.

[X] No Action Required ] Required Action
Action No.

1

2.

3

4,

IV. VEGETATION RESOURCES

Preserve nolive vegelolion to the extenl procticol.

Conlraclor must odhere to Construction Specificotion Requirements Specs 162,
164, 192, 193, 506, 730, 751, 752 in order lo comply with requirements for
invosive species, beneficiollondscoping, ond lree/brush removal commitments.

[X] No Action Required [ Requirea Action
Action No.

1

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[X] No Action Required [0 Required Action

Action No.

If ony of the lisled species ore observed, cease work in the immediote orea,
do nol disturb sp or habitot ond tlact the Eng immediately. The
work moy nol remove aoclive nests from bridges ond other structures during

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

Generol (opplies to oll projects):
Comply with the Hozord Communicolion Acl (the Acl) for personnelwho willbe working with
hozordous molerials by conducting sofety meelings prior lo beginning construclion ond
moking workers oware of potentiolhozords in the workploce. Ensure that oll workers ore
provided with personolproteclive equipment oppropriole for ony hozordous moleriols used.

Obtaoin ond keep on-site Maleriol Safely Dolo Sheels (MSDS) for oll hozordous producls
used on the projecl, which moy include, bul ore not limited lo the following categories:
Paints, ocids, solvents, ospholl producls, chemicol odditives, fuels and concrele curing
compounds or odditives. Provide prolecled storoge, off bore ground ond covered, for
producls which moy be hozordous. Mainlain product lobelling os required by the Act.
Moaintain on odequole supply of on-site spillresponse moteriols, os indicoted in the MSDS.
In the event of o spill, toke oclions lo mitigote lhe spilas indicoled in the MSDS,

in accordonce with sofe work praoclices, ond contocl the District Spill Coordinator
immedialely. The Controctor shollbe responsible for the proper conlainment ond cleonup
of ollproduct spills.

Contoct the Engineer if ony of the following ore detecled:
« Deod or distressed vegetation (not identified os normal)
« Trosh piles, drums, conisler, borrels, etc.
* Undesiroble smells or odors
+ Evidence of leoching or

of

Does the project involve ony bridge closs struclure rehobilitolion or
replocements (bridge closs structures nol including box culverts)?

0O ves [x] No
If "No", then no further oclion is required.
If “Yes”, then TxDOT is responsible for
Are the r its of the osbest i

0O ves x] No

If "Yes"”, then TxDOT must retoin 0 DSHS & d osbest Itont to ossist with
the notification, develop obotement/mitigation procedures, ond perform monogement
oclivilies os necessory. The notificalion form to DSHS must be postmorked ol leost
15 working doys prior lo scheduled demolition.

pleling osbestos assessment/inspection.

pection positive (is osbestos present)?

If "No”, then TxDOT is slilrequired to notify DSHS 15 working doys prior to ony
scheduled demolition.

In either case, the Contraclor is responsible for providing the dole(s) for obatement
oclivities ond/or demolilion with coreful coordinotion between the Engineer ond
osbestos consullont in order lo minimize construction deloys ond subsequent cloims.

Any other evidence indicoling possible hozordous moleriols or contominotion discovered
on sile. Hozordous Moteriols or Contomination Issues Specilic to this Project:

[X] No Action Required [0 Required Action
Action No.
1
2.
3.
Vi, OTHER ENVIRONMENTAL ISSUES

(includes regionolissues such os Edwords Aquiler District, etc.)

[X] No Action Required [ Required Action
Action No.
1

2.

Erosion Sedimentation Post-Construction TSS nesling seoson of the birds ossocioled wilh the nesls. If coves or sinkholes 3, ® Desi
[] 1emporary vegetotion ] Sit Fence [(] vegetotive Fiter Sirips ore discovered, ceose work in the immediole oreo, ond contact the § Dﬁ/siggn
|:| Blonkets/Molting |z| Rock Berm |:| Relention/Irrigolion Sysiems Engineer immediolely. I Texas Department of Transportation Standard
[X] Muich [[] Trionguior Fiter Dike [J Extended Detention Bosin
] s s 0 s Demes v ENVIRONMENTAL PERMITS,
LIST OF ABBREVIATIONS T T
Dhl«ceplov Swole |:|Slro' Ble Dike I:Ivm BWP: Besl Monogenent Practi ce SPCC:  Spill Prevention Contro ond Counterneosure ISSUES AND COMMI MEN S
[(] Diversion Dike ] Brush Berms [J €rosion Control Compost OGP:  Conslruclion Generol Pernit SWEP: StormWoter Pollution Prevention Aon
. , DSHS: Texos Deporinent of Stole Heol th Services PCN:  Pre-Constructi on Noti fi coli on
[ Erosion Control Compost [ erosion Control Compost [ Mutcn Fiter Berm ond Socks FHW: Federol H ghwoy Adnini stration PSL:  Project Specific Locotion E Pl C
MOA:  Meror ondum of  Agr eerrent TCEQG Texos Commissi on on Environmental Qudlity
[[] Muic Fitter Berm ond Socks (] Muich Fiter Berm ond Socks (] Compost Fiter Berm and Socks MOU:  Merror ondum of Under st ondi ng TPDES: Texos Pol lutont X schorge Elininoti on System e ereden o 00T JocRe o vP o
[ Compost Fiter Berm ond Socks ] Compost Filler Berm ond Socks ] Vegelotion Lined Dilches M54:  Muni ci pol Seporale Stornwoter Sewer System TPW:  Texos Porks ond Widii fe Depor Lment —
MBTA: M grotory Bird Treoly Act TxDOT: Texos Depor Lment of Tronspor tolion ©Tx00T: February 2015 CONT |secT 08 HIGHWAY
[J Stone Outiet Sediment Trops [] sond Fiter Systems NOT: Nolice of Terninoti on T8€:  Threotened ond ed Speci es be-2onos O 0901/22| 128 VARIOUS
" Endonger
. NWP:  Noti onwi de Perni USACE: U.S. Arny Corps of Engineers Jos-07-14 ADDED NOTE SECTION 1v. oisT COUNTY SHEET NO.
[] Sediment Basins [ Grassy Snoles NO :  Notice of Intent USFWS: U.S. Fish ond Widife Service B 7ew 508, A0ED GaASSY. SWALES. PAR HUNT 072




The use of this slondord is governed by the “Texos Engineering Proclice Acl”. No worronly of ony kind is mode by TxDOT for ony purpose wholsoever,
TxDOT ossumes no responsibiily for the conversion of lhis stondord to other formols or for incorrecl resulls or domoges resulling from ils use.

DISCL AMER:

sDATES
SFILES

DATE:
FILE:

Flow Golvanized Woven Wire Mesh
‘ (for Types 2 & 3)

Excavation (If shown on

— .- construclion drowings) Width for poyment
— - i | ’
Unconcentroled
/h ( / 1/ Sheet Flow Eorth 7 \‘v \‘v \V C [ 7 \‘v \‘v \‘
- Length for poymen embonkment SIS C Sa®a®ea®e\ ‘
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— - Vs AL
_— e A
I Toe of sloj \(
_— - SEE NOTE 6
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a. hv Sh'gpgl mﬂy be used for
er velocily flows.
< (See "V" Shope Plon View below) FILTER DAM AT CHANNEL SECTIONS
O
| Min FILTER DAM AT SEDIMENT TRAP —@o>—— OR —@oD>—— OR
o——
—F —@0>—— OR —@D>—— GENERAL NOTES
2 pe Notive rock or olher 1. If shown on the plons or directed by the Engineer, filtler doms should
4 suitoble materiol W tor P be ploced neor the toe of slopes where erosion is onticipoted, upstreom
. idth for Poyment | ond/or downstreom ol drainoge structures, ond in roodway dilches ond
|
Opl-:;\o s:ndbogs FILTER DAM AT TOE OF SLOPE chonnels to collect sediment.
Gu?:elhig?e 2" Min, LevelCrested Weir . -
@ C <t— 2 2. Moleriols (oggregote, wire mesh, sondbogs, etc.) shollbe os indicated
- ‘Weir N 7/ by the specification for "Rock Filter Doms for Erosion ond Sedimentalion
| Y Length ! P71 Min. Control”.
| 3. The rock filter dom dimensions sholibe as indicated on the SW3P plans.
Ditch Flow 4. Side slopes should be 2:1or figtter. Doms within the sofely zone shall
3:1 Mox. 1. 31 Mox. hove sideslopes of 6:1 or flotter.
DI N
T 4" Min 5. Maintoin o minimum of 1'between top of rock fiter dom weir ond top of
I\,/ C <t— — embonkment for filler doms ol sediment lrops.
! PROFILE 6. Filter doms should be embedded o minimum of 4" into exisling ground.
i
i 7. The sediment trop for ponding of sediment loden runoff sholibe of the
. dimensions shown on the plons.
| nyy
' "V SHAPE 8. Rock filter dom lypes 2 & 3 sholibe secured with 20 gouge golvonized
| Sock Gabions PLAN VIEW Golvonized woven 2' Min. woven wire mesh with 1" diomeler hexagonol openings. The oggregate sholl
! wire_mesh be ploced on the mesh to the height & slopes specified.
The mesh sholibe folded ot the upstreom side over the oggregote ond

TS
AT

TR IRIRRIEIKKAK,
BT oststets itetetetetels!
B KK SRR

streom bed prior to oggregole placement.

tfor Types 2 & 3)
& tightly secured lo ilself on the downstreom side using wire ties or
See Nole 4 hog rings. For in streom use, the mesh should be secured or stoked to the
2
1 |

B B B8 L Types 18 2 - 18"
R | - . . PR
St Open groded Type 3 = 36 9. Sock Gobions should be stoked down with ¥, dio. rebor stokes, and hove o
T b0 double- twisted hexogonol weave with o nominal mesh opening of 2 4" x 3 Ya"
' rock R
A — 30N LA ARIE e Y 10. Flow outlet should be onto o slobilized oreo (vegelotion, rock, elc.).
PRV
! ¥4 Dio. _4" Min. 3§ 11. The guidelines shown hereon are suggestlions only ond moy be modified by
Directl'on Rebor Stokes SECTION C-C the Engineer.
{
of Fiow ‘ PLAN SHEET LEGEND
A ROCK FILTER DAM USAGE GUIDELINES Type 1Rock Filter Dom
\ Rock Filter Doms should be constructed downstreom from disturbed oreos T R i =
/\{I to intercept sediment from overlond runoff ond/or concentrated flow. ype 2 Rock Filter Dom
The dorss should be sized to filter 0 moximum flow lhrough rote of 60 T 3 Rock Filter Do
. GPM/FT< of cross sectionolarea. A 2 year storm Irequency moy be used ype ock Filter Dom @ :@
PLAN VIEW SECTION B-8 to colculate the flow role.
Type 4 Rock Filter Dom
- ! Type 1(18" high with no wire mesh) (3" to 6" oggregote): Type 1may be
[ 3,6'0r 9 ] used ol lthe toe of slopes, around inlets, in smallditches, ond ot dike or ‘ ® Design
X swole outlels. This type of dom is recommended to controlerosion from o Division
Golvonized Steel Golvonized Steel droinage area of 5 ocres or less. Type 1moy not be used in concentrated I Texas Department of Transportation Standard
Wire Mesh Z A Wire Mesh high velocity flows (opproximently 8 Ft/Sec or more) in which aggregote
wosh out maoy occur. Sondbogs moy be used ol the embedded foundation AR
: : S .Y (4" deep min,) for better filtering efficiency of low flows il colled for TEMPOR Y EROSION'

on the plons or directed by the Engineer. SED'MENT AND WATER
Type 2 (18" high with wire mesh) (3" lo 6" oggregote): Type 2 moy be POLLUT|ON CONTROL MEASURES

2 Dio. used in ditches and ol dike or swale outlets.
ROCK FILTER DAMS
4 Type 3 (36" high with wire mesh) (4" lo 8" oggregole): Type 3 moy be used oc LTE
y in streom flow ond should be secured lo the sireom bed.

S ] EC(2)-16
Type 4 (Sock gabions) (3" to 6" oggregote): Type 4 Moy be used in dilches FILE. o218 w001 [oc kM [owVP  [owoe 1S
ond smoaller chonnels to form on erosion control dom. © Tx00T- JULY 207 P P = p—

TYPE 4 (SACK GABIONS) SECTION A-A Type 5: Provide rock filter doms os shown on plons. REVISONS 0901/22 128 VARIOUS
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