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Texas
Department
of Transportation

CONTROLLING PROJECT ID 6451-09-001

Estimate & Quantity Sheet

DISTRICT Dallas
HIGHWAY FMO0455

CONTROL SECTION JOB 6451-09-001
PROJECT ID A00201478
COUNTY Collin TOTAL EST. AL
HIGHWAY FMO0455
ALT BID CODE DESCRIPTION UNIT EST. FINAL
132-6005 EMBANKMENT (FINAL)(ORD COMP)(TY C) CY 113.000 113.000
132-6006 EMBANKMENT (FINAL)(DENS CONT)(TY C) (4 126.000 126.000
164-6003 BROADCAST SEED (PERM) (RURAL) (CLAY) SY 493.000 493.000
168-6001 VEGETATIVE WATERING MG 25.000 25.000
400-6005 CEM STABIL BKFL CY 144.000 144.000
400-6006 | CUT & RESTORING PAV SY 173.000 173.000
401-6001 FLOWABLE BACKFILL CY 155.000 155.000
402-6001 TRENCH EXCAVATION PROTECTION LF 62.000 62.000
403-6001 TEMPORARY SPL SHORING SF 85.000 85.000
432-6024 RIPRAP (STONE COMMON)(DRY)(12 IN) (4 53.000 53.000
432-6031 | RIPRAP (STONE PROTECTION)(12 IN) CcYy 106.000 106.000
462-6011 CONC BOX CULV (6 FT X 4 FT) LF 24.000 24.000
464-6011 | RC PIPE (CL II)(54 IN) LF 216.000 216.000
466-6137 HEADWALL (CH - PW - S) (DIA= 54 IN) EA 2.000 2.000
466-6153 WINGWALL (FW - 0) (HW=6 FT) EA 1.000 1.000
480-6001 CLEAN EXIST CULVERTS EA 1.000 1.000
496-6007 | REMOV STR (PIPE) LF 275.000 275.000
496-6008 REMOV STR (BOX CULVERT) LF 2.000 2.000
500-6001 | MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000 3.000
658-6099 | INSTL OM ASSM (OM-2Z)(WFLX)GND EA 6.000 6.000
666-6170 REFL PAV MRK TY Il (W) 4" (SLD) LF 56.000 56.000
666-6205 REFL PAV MRK TY II (Y) 4" (BRK) LF 28.000 28.000
752-6004 TREE TRIMMING / BRUSH REMOVAL(CHANNELS) [ AC 0.054 0.054
6185-6002 | TMA (STATIONARY) DAY 50.000 50.000
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Collin

Report Created On: Dec 19, 2023 4:17:13 PM
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Project Number: RMC-645109001 Control: 6451-09-001
County: Collin Highway: FM0455
General:

This project consists of performing “Culvert Extension and Cross Drainage” on various roadways
as detailed on the Summary Sheets in the Collin County Maintenance Section.

Table 1: Basis of Estimate for Permanent Construction

ltem Description Thickness Rate Quantity
. See

164 Drill Seed (Perm) (R) (C/S) N/A Specifications SY

168 Vegetative Watering (Warm)** N/A 12 | MG/Ac/Day MG

**Use Summer rate for calculation, adjust for actual field conditions/temperatures as necessary. See
Vegetation Establishment Plan Sheet for estimated daily rates.

Sequence of work will be approved.
The Department reserves the right to revise schedule as it deems necessary.

Provide and maintain a dedicated email address for receipt of work orders and correspondence
throughout the term of this contract. Acknowledgement of emailed work order/callouts is required
no more than 12 hr. from notification.

Contractor’s attention is called to the fact that all adjoining pavement sections will be protected
during all phases of construction and any damages incurred due to Contractor’s operation will be
repaired and replaced at the Contractor’s expense.

Each contract awarded by the Department stands on its own as such, is separate from other
contracts. A Contractor awarded multiple contracts, must be capable and sufficiently staffed to
concurrently process any or all contracts at the same time.

Coordinate work through:
Derick Davis (Maintenance Supervisor)
2205 S.SH 5
McKinney, Texas 75069
972-542-2461

Contractor questions on this project are to be addressed to the following individuals:

Jennifer Vorster, P.E. Jennifer.Vorster@txdot.gov
Derick Davis Derick.Davis@txdot.gov

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

General Notes Sheet 3A

Project Number: RMC-645109001 Control: 6451-09-001

County: Collin Highway: FM0455

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.

Attention is directed to the possible presence of underground utilities owned by the Texas
Department of Transportation (irrigation, signal, illumination and surveillance, communication,
and control) on the right of way. Call the Department for locates at 214-320-6682 and 214-320-
6205 48 hr. in advance of excavation. Contact the appropriate department of the local city or town
a minimum of 48 hr. in advance of excavation.

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

If working near power lines, comply with the appropriate sections of Texas State Law and Federal

Regulations relating to the type of work involved.

Item 2 — Instructions to Bidders:

This project includes plan sheets that are not part of the bid proposal.

Order plans from any Reproduction Company listed at:
http://www.dot.state.tx.us/business/contractors_consultants/repro_companies.htm
View or download plans at:

http://www.dot.state.tx.us/business/plansonline/plansonline.htm

Item 3 — Award and Execution of Contract:

This contract is Site Specific.
After written notification, work will be continuously prosecuted to completion.

The work order letter will include all roadways contained on the Summary Sheet.

General Notes Sheet 3B
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Project Number: RMC-645109001 Control: 6451-09-001

County: Collin Highway: FM0455

Begin physical work within 7 days of each written callout work request.

Item 7 — Legal Relations and Responsibilities:

Pre-construction safety meeting will be conducted with Contractor’s personnel prior to work
beginning on a continuously prosecuted contract or before each callout work request.

Attendance of this meeting will not be paid directly but considered subsidiary to the various bid
items.

Holiday restrictions — the Engineer may decide that no lane closures or construction operations
will be allowed during the restricted periods listed in the following holiday schedule. TxDOT has
the right to lengthen, shorten, or otherwise modify these restricted periods as actual, or expected,
traffic conditions may warrant. Working days will not be charged for these restricted periods. No
additional compensation will be allowed for these restricted closures (i.e., overhead, delays, stand-
by, barricades or any other associated cost impacts).

New Year’s Eve and Day (noon on December 31 thru 10 P.M. January 1)
Easter Holiday weekend (noon on Friday thru 10 P.M. Sunday)
Memorial Day weekend (noon on Friday thru 10 P.M. Monday)
Independence Day (noon on July 3 thru 10 P.M. on July 5)

Labor Day weekend (noon on Friday thru 10 P.M. Monday)
Thanksgiving Holiday (noon on Wednesday thru 10 P.M. Sunday)
Christmas Holiday (noon on December 23 thru 10 P.M. December 26)

e o o o o o o

Holiday restrictions for Independence Day, Thanksgiving Holiday, and the Christmas Holiday may
be extended for the “week of” due to the nature of work being performed and the work location at
the discretion of the Engineer for safety of the traveling public.
Roadway closures during the following key dates and/or special events are prohibited.

e The University of Texas vs. University of Oklahoma football game (no lane closures

beginning 4 hr. prior to the event and ending 3 hr. following event completion).

Item 8 — Prosecution and Progress:

Working days will be charged in accordance with Section 8.3.1.4, “Standard Workweek”.

Liquidated damages will be charged for each working day exceeding the time allowed in the work
order letter.

Notify the TxDOT office a minimum of 24 hr. before beginning striping operations.

General Notes Sheet 3C

Project Number: RMC-645109001 Control: 6451-09-001

County: Collin Highway: FM0455

Contractor will submit a bar chart or CPM chart for progress of schedule. Present work to begin
no later than 7 calendar days from the work order letter unless otherwise approved.

Perform work during the shaded months presented in the "Schedule of Work" Table.

TABLE 2
SCHEDULE OF WORK
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Site-
Specific
Work

Item 132 — Embankment:

Compact embankment in accordance with Section 132.3.4.1., “Ordinary Compaction”.

Perform Tex-106-E (Plasticity Index) by an approved laboratory on excavated soils from sources
outside right of way when used in roadways embankment. Provide the test results at no expense
to the department.

Do not use shaley clays in embankment unless approved in writing.

Item 400 - Cut and Restore Pavement:

Existing asphalt to be removed will be sawed full depth along neat lines where portions are to be
left in place temporarily or permanently.

Coarse aggregates to be used in the surface course will have a minimum surface aggregate
classification of “B”.

Cutouts must have Superpave SP-B PG 64-22, Dense Graded Hot Mix Asphalt PG-6422, Cement
Stabilized Base, or Flexible Base TY “D” placed by the end of each day with proper slope
protection.

Furnish MS-2 or SS-1 Emulsified Asphalt in accordance with Item 300, “Asphalt, Oils and
Emulsions,” for tack coat.

Provide surface course Superpave SP-C PG 64-22. Asphalt edges will be beveled to eliminate
pavement drop offs.

Slope any vertical or near vertical longitudinal face exceeding 1 1/4 in. in height in the pavement

surface open to traffic at the end of a work period to a minimum of 1:1. Taper transverse faces in
a manner acceptable to the Engineer.

General Notes Sheet 3D
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Project Number: RMC-645109001 Control: 6451-09-001
County: Collin Highway: FM0455
The surface of the pavement after compaction will be smooth and true to the established line,
grade, and cross section. When tested with a 10-ft. straight edge placed parallel to the centerline
of the roadway or tested by other equivalent means, the maximum deviation will not exceed 1/8

in. within 10 ft., unless otherwise approved by the Engineer.

Begin “Finishing” as soon as possible behind surface course operations.

Item 401 — Flowable Backfill:

Backfill will be paid to the neat line width as shown on Typical Sheet.

Item 500 — Mobilization:

Mobilization is lump sum.

Item 502 — Barricades, Signs, and Traffic Handling:

Provide traffic control in compliance with the latest edition of the “Texas Manual on Uniform
Traffic Control Devices” (TMUTCD), the “Traffic Control Standard Sheets” (TCSS), and as
directed.

Perform work Monday through Friday during daylight hours. Do not begin work until 30 minutes
after sunrise and cease operations 30 minutes before sunset.

If closing a lane is necessary, closure times will be Monday through Friday, 9:30 A.M. to 3:30
P.M. Close no more than one lane at a time, unless otherwise approved. Provide proposed lane
closure information to the Engineer by 1 P.M. on the day prior to the proposed closures. Furnish
information for Monday closures or closures following a national or state holiday on the last office
workday prior to the closures. Do not close lanes if the above reporting requirements have not
been met.

Maximum length of lane closure will be 2 miles.

Traffic Control Plans with a lane closure causing backups of 10 minutes or greater in duration will
be modified by the Engineer.

Erect barricades and signs in locations not obstructing the traveling public’s view of the normal
roadway signing or necessary sight distance.

Provide sufficient and qualified staff and equipment to revise the traffic control as directed.

General Notes Sheet 3E

Project Number: RMC-645109001 Control: 6451-09-001

County: Collin Highway: FM0455

Trailer all slow-moving vehicles (designed to operate 25 mph or less) crossing freeway main lanes.

When moving unlicensed equipment on or across any pavement or public highways, protect the
pavement from all damage using an acceptable method.

Equipment and materials will not be left within 30 ft. of the travel lane during non-working hours.

The work performed, materials furnished and all labor, tools, and equipment necessary to complete
the work for Non-Site-Specific locations under this Item will not be measured or paid for directly
but will be considered subsidiary to the various bid items of this contract.

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

Item 658 — Delineator and Object Marker Assemblies:

Provide a flat mount delineator for guard fence attachment meeting the following requirements.
33 in. in length and be flattened and sealed on each end enabling mounting height to be consistent
without the use of a tape measure. Post will be a minimum of 2-3/8 in. outside diameter composed
of recycled tire rubber and post-consumer materials. Post will be permanently sealed at the top
and be a minimum of 3 in. wide and capable of displaying a 3-in. wide by 12 in. long piece of
reflective sheeting.

Item 666 — Retroreflectorized Pavement Markings:

Placement of markings in proper alignment will be strictly enforced. Irregular lines placed on both
sides of the existing markings will not be accepted.

A gravity flow applicator will be used to funnel the beads onto the stripe. Truck speed will be
slow enough to ensure that the beads drop onto the stripe and do not roll in the paint film.

All stripes will be applied in 1 coat.

Layout work will be required where markings have been obliterated, sealed, or overlaid.

General Notes Sheet 3F
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Project Number: RMC-645109001 Control: 6451-09-001
County: Collin Highway: FM0455
All equipment will be capable of maintaining a continuous work schedule to the satisfactory
completion of the project. Equipment used for the contract will be equipped with footage counters
capable of measuring the linear footage placed. Counters must be calibrated prior to the beginning
of striping operations.

Dispose of all empty marking material containers in accordance with all federal, state, and local

regulations.

Item 752 — Tree and Brush Removal:

Avoid pruning oak trees between March 15 and the end of June to limit the potential spread of Oak
Wilt disease.

Tree Removal — Cut all trees as close to the ground as possible but no higher than 3 in. above the
ground level until the stump can be removed according to the plans. Department will mark the
trees to be removed with fluorescent orange paint.

Do not use a telescopic side boom rotary mower.

Brush Removal — Remove all brush at culverts, headwalls, wingwalls, guardrail, cable barrier,
riprap and as directed. Trees less than 4 in. diameter are considered brush and are to be removed.

Remove and dispose of or mulch all dead fall (trees and/or limbs already fallen to the ground) from
within the limits of the right of way. This will not be paid for directly but will be considered
subsidiary to this item.

Operate equipment (chipper and/or screen) to ensure at least 90% of wood chips left on the right
of way are smaller than 2 in. in size (length and width). Keep cutter bar and blades sharp to ensure

limbs are not shredded.

Prune all trees at the right of way line to a minimum 18 ft. vertical face measured from the adjacent
natural ground. Iflimbs encroach pavement after pruning, prune as directed.

All stumps will be removed before proceeding to a new location.
Do not use any chemical agents to aid in the deterioration or removal of the stump.
Trees blocking signs will be trimmed as directed.

Burning of brush will not be permitted. Cleanup will be continuously and concurrently with
pruning, trimming, and removal operations.

General Notes Sheet 3G

Project Number: RMC-645109001 Control: 6451-09-001
County: Collin Highway: FM0455
Unless otherwise approved, all trees, limbs, and brush that are cut in 1 day will be picked up and
moved off the right of way the same day.

All driveways, walkways, paths, right of way, and roadways will be left clean at the end of each
workday.

Item 3077 — Superpave Mixtures:

Design and produce the mixture with a gradation that passes below the reference zone as shown
in Table 9 for Item 3077.

Tack coat is required. Dilution of tack is not allowed.

Use aggregate that meets the Surface Aggregate Classification (SAC) requirement of Class C for
surface, B for underlayment.

Asphalt edges will be beveled to eliminate pavement drop offs.

An approved anti-stripping agent will be required.

All mixing, placing, and compacting will be completed during daylight hours only.

Storing the completed mix on the ground will not be permitted at the mixing plant or the job site.
Any mix that comes in contact with the earth or other objectionable foreign matter will be

rejected.

Item 6185 — Truck Mounted Attenuator (TMA):

The total number of truck mounted attenuators (TMA) required when utilizing the traffic control
standards are shown in the tables below.

TCP 2 Series Scenario Required TMA/TA
(2-1)-18 /1 (2-2)-18 All 1

Shadow vehicles equipped for truck mounted attenuators (TMA) for mobile and stationary
operations must be available for use at any time as determined by the Engineer.

The Contractor will be responsible for determining if one or more of these operations will be
ongoing at the same time to determine the total number of TMA needed for the project for those
times per plan requirements. Additional TMAs used that are not specified in the plans in which
the Contractor expects compensation will require prior approval from the Engineer.

When TMA’s are paid by the hour or day, “ready for operation” is defined as all equipment,
material, personnel, etc. are present on the project ready to begin work.

General Notes Sheet 3H
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132 132 164 168 400 400 401 402 403 432 432
6005 6006 6003 6001 6005 6006 6001 6001 6001 6024 6031
CULVERT EMBANKMENT |EMBANKMENT | BROADCAST CEM CUT & TRENCH TEMPORARY RIPRAP RIPRAP
LOCATION TRM AADT (FINAL) (FINAL) SEED(PERM) | VEGETATIVE STABIL | RESTORE FLOWABLE EXCAVATION SPECIAL (STONE (STONE
(ORD COMP) (DENS CONT) (RURAL) WATERING BKEL PAV BACKFILL PROTECTION SHORING COMMON) |PROTECTION)
(TY C) (TY C) (CLAY) (DRY)(12 IN) (12 IN)
CcYy cY SY MG cY SY cY LF SF cY cY
FM 455 626+0.15| 666 113 493 25 144 81 155 62 106
FM 981 606+1.54 | 2132 126 92 85 53
TOTAL: 113 126 493 25 144 173 155 62 85 53 106
462 464 466 466 480 496 496 658 666 666 752
6011 6011 6137 6153 6001 6007 6008 6099 6170 6205 6004 * DAYS
TREE ALLOWED
CULVERT IRM AADT| cONC BOX cuLV RCPIPE| HEADWALL | WINGWAL | CLEAN |REMOVE| REMOV INSTL OM REFL PAV REFL PAV TRIMMING/ 10
LOCATION (6FT X 4FT) (CLIN) | (CH-PW-S) L (FW-0) EXIST STR STR (BOX|ASSM (OM-2Z) | MRKTY Il MRKTY I BRUSH COMPLETE
(54 IN) | (DIA=54 IN) | (HW=6 FT) | CULVERTS | (PIPE) |CULVERT)| (WFLX)GND (W)4"(SLD) | (Y)4"(BRK) REMOVAL
(CHANNELS)
LF LF EA EA EA LF LF EA LF LF AC DAYS
FM 455 626+0.15| 666 216 2 275 4 56 28 0.054 24
FM 981 606+1.54| 2132 24 1 1 2 2 20
TOTAL: 24 216 2 1 1 275 2 6 56 28 0.054 44
§"®Texas Department of Transportation
© 2024
SUMMARY SHEET
W TG MAINTENANCE PROJECT NO. chngT
* TOTAL WORKING DAYS PER REFERENCE NUMBER (SITE LOCATION) TO COMPLETE THE WORK. c“‘gj'_'cg Sﬁn D,STR,??‘C'G“5'°§8N?1 n,:%g?s
O | TEXAS [DALLAS COLLIN ‘
C\;EF?:/ 6451 09 001 5
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/
. 22'.26 \ N,
J | N
.l' | POINT 1
! 'I,/ ¢ CR 632 EXIST. STONE RIPRAP  poINT 1
§./' 2 4 6 8 10
0, .
,\‘.1’ / ! SCALE IN FEET
Ag’l" PROPOSED FLARED WINGS — POINT 1 2de7
&, FW-0 (HW= 5.5 FT) |
L
R O i
@/QC?OU ,Qﬁ(X !
.. EXIST.ROMW. o) OQ g |
RK 4 -, i ) =
DOO ODQ ? = ? =_==== [ 4 ) 1. SEE PAVEMENT REPAIR SHEET FOR PAVEMENT
REPAIR DETAILS .
> Q O OO O d POINT 3 2. SEE MISCELLANOUS ROADWAY SHEET FOR
Om DA 0( - CUT & RESTORE DETAILS.
< Y S q BREAKBACK LINE 3. HYDRAULIC DATA FROM AS BUILT PLAN.
—_—— --—-—{3(-}(-—023 f— =HSpsTsTsTsas
: @ C N -
& Q) OD | HYDRAULIC DATA
> OO @OO O OC POINT 3 AS BUILT CSJ: 1012-03-0011
()9 I~ (L] S
57 e 3 Se===== o v
DO ] EXIST. MBC CULVER CFS FPS
O [ C I TO BE EXTENDED 263 7.35
OO V% POINT 2
OD i )i ) OD I ESTIMATED QUANTITES
C L]
Avasa O A I ITEM DESCRIPTION UNIT [ QUANTITY
CODE
EXIST. WINGWALL l
25 TO BE REMOVED | 132-6006 | EMBANKMENT (FINAL)(DENS | CY 126
. CONT)(TY C)
RIPRAP (STONE COMMON) — | 403-6001| TEMPORARY SPL SHORING | SF 85
(DRY)(12 IN)(24 IN)THICKNESS .
(53 CY) | 432-6024 | RIPRAP (STONE COMMON)( | CY 53
. DRY)(12 IN)
| 462-6011| CONC BOX CULV (6 FTX4 FT) | LF 24
i 466-6153 | WINGWALL (FW-0)(HW=6 FT) | EA 1
. 480-6001| CLEAN EXIST CULVERTS | EA 1
496-6005| REMOVE STR (WINGWALL) | EA 1
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: : : . RIPRAP (STONE COMMON DRY) : : : : : TO BE REMOVED . : : : : : : : : © 2024
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DocuSign Envelope ID: A23BD8D7-7F55-41B8-B1A5-581EE1ACD6D7

FILE NAME: SFILES

LEGEND
ESTIMATED QUANTITES
ITEM DESCRIPTION UNIT [ QUANTITY oY
CODE
400-6006 CUT & RESTORE PAV SY 92 EXIST RIPRAP

KRR

/— DocuSigned by:

N
) 7
1,90 &
Wi, L1CENSED. &7

-z

DATE: $SDATES

VAR

~ \/— EXISTING GROUND

I 4 EXIST RIPRAP
H \
! H
i ". 1. SEE MISCELLANEOUS ROADWAY SHEET FOR CUT AND RESTORE DETAILS.
H \ 2. SEE CULVERT LAYOUT SHEET FOR CULVERT DETAILS.
| H
: !
I crRe32 i
I 10" %
CUT & RESTORE —y —> [=— \
(92 SY) . KN
/
EXIST ROW / EXIST ROW
e et ettt ettt et e ee e s s e / PP
EXIST CULVERT 3
TO BE EXTENDED
” A‘}'C ’2“:‘0 ¢
RADIUS 30' A e MBGF
— 9 i i i '
— ] | i i
FM 981 i i i
| | |
MBGF MBGF
EXIST ROW
¢ CR 632
VAR

®
‘jgéf'Ta«w'Dmanmywaf77unﬂxvnﬁkm

© 2024
~
WSiona S _ \\ -
o - EXISTING PAVEMENT ~ PAVEMENT REPAIR
\ o spec CULVERT *2
PG 64-22 I FM 981
SCALE: NTS _
“Mg'g“ RDRD MAINTENANCE PROJECT NO. HIGRWAY
- 6 RMC-6451091001 FM0455
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REMOVE EXISTING CULVERT ;"l 9
_\| n [ PROPOSED/EXISTING CULVERT
PROPOSED CULVERT Vo .
i 2" TY C HMAC
CUT & RESTORE PAVEMENT
(UPSTREAM) I [ PROPOSED CULVERT 6" TY B HMAC REMOVE EXISTING CULVERT
EXISTING EDGE ' 6" FLEX BASE SQSPEEEBAEEL\"/'&L?
OF PAVEMENT_\ | | L
L FM 455 _\_ I < b DIRECTION OF T XA XXX
- \Q '' = gy _ 'I \
\ DIRECTION OF : s
h TRAFFIC ROEE
................... NN . \\\ css — s AT (EAST 953, DAY
! 7 £ DENSITY PER ITEM 132)
/ : EX0F PAVEMENT 0h.2¢] N\ & Max VERTICAL RISE
DOWNSTREAMY | VEMENT i SEE ITEM 400 ’
0] D
L1
e I & RESTORE DETA
SIDE VIEW
T RESTOR TA
PLAN VIEW
/— DocuSigned by:
Eﬂfz@p&imdgm‘m 12/22/2023
|§ || |T| : a 5C42129C7BAA41B...
1. SEE THE TxDOT BARRICADE AND CONSTRUCTION AND TRAFFIC CONTROL o Decortment of T o
PLAN STANDARDS FOR ADDITIONAL INFORMATION. 1§'©§;§f pariment of: Transportation
i 2. SEE CULVERT LAYOUTS FOR ADDITIONAL INFORMATION. MISCELLANEOUS
: 3. CULVERTS SHALL BE CONSTRUCTED FROM DOWNSTREAM TO UPSTREAM. ROADWAY DETALS
4, MAINTAIN POSITIVE DRAINAGE DURING CULVERT CONSTRUCTION. FM 455
: 5. MATCH EXISTING CROSS SLOPES AND ELEVATIONS. SCALE:NTS SHEET 10F 2 |
FEDRD | MAINTENANCE PROJECT NO. HW
) 6. PROVIDE DAYTIME ONE-WAY TRAFFIC CONTROL AS NECESSARY FOR PHASED CONSTRUCTION. e 6 RMC-6451091001 FW0455
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DocuSign Envelope ID: A23BD8D7-7F55-41B8-B1A5-581EE1ACD6D7

SFILES

FILE NAME:

SDATES

DATE:

REMOVE EXISTING CULVERT 1
'
|
PROPOSED CULVERT N
|
CUT & RESTORE PAVEMENT '
(UPSTREAM) I
I

EXISTING EDGE |
3 PAVEMENT_\ /|

[ CR 632 —\_

[ PROPOSED CULVERT

DIRECTION OF
TRAFFIC

R

DIRECTION OF
TRAFFIC

I
CUT & RESTORE PAVEMENT /

(DOWNSTREAM)

|
|
|
|
1!

[

SURFACE WIDTH OF CUuT

EXISTING EDGE —/

OF PAVEMENT

(VARIES)10’ MINIMUM)

T RESTOR
PLAN VIEW

NOTES:
1. SEE THE TxDOT BARRICADE AND CONSTRUCTION AND TRAFFIC CONTROL
PLAN STANDARDS FOR ADDITIONAL INFORMATION.

OO0l hdwWN

. SEE CULVERT LAYOUTS FOR ADDITIONAL INFORMATION.

. CULVERTS SHALL BE CONSTRUCTED FROM DOWNSTREAM TO UPSTREAM.

. MAINTAIN POSITIVE DRAINAGE DURING CULVERT CONSTRUCTION.

. MATCH EXISTING CROSS SLOPES AND ELEVATIONS.

. PROVIDE DAYTIME ONE-WAY TRAFFIC CONTROL AS NECESSARY FOR PHASED

CONSTRUCTION. RE-OPEN CR 632 TO TWO-WAY TRAFFIC AT THE CONCLUSION

OF EACH DAY’'S WORK.

2" TY C HMAC

6" TY B HMAC

[ PROPOSED/EXISTING CULVERT

N
. |24
3 L& 'S
A - AR A
IS - & _ | ——— COMPACTED BACKFILL
R <= (AT LEAST 957 DRY
A DENSITY PER ITEM 132)

[\——— BREAKBACK 2’ AND EXTEND 10
(TOTAL OF 127 AS SHOWN IN
CULVERT LAYOUT SHEET

T

RESTOR TA

SIDE VIEW

/— DocuSigned by:
Z t;\;;\ OF\\T\\:'\‘lI

12/22/2023

5C42129C7BAA41B...

®
—3#4 Texas Department of Transportation

y 4 © 2024
MISCELLANEOUS
ROADWAY DETAILS
FM 981

SCALE: NTS _ SHEET 2 OF 2
BEMg'S” DR, | MAINTENANCE PROJECT NO. | HORAAY
CRAPHICS 6 RMC-6451091001 FM0455

MS STATE DISTRICT COUNTY sr&&r
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JRV 6451 09 001




DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
SIZE 4 DOUBLE
SIZE 1 SIZE 2 SIZE 3 SINGLE INSTL DEL ASSM  (D-XX)SZ X_(XXXX)XXX(XX)
3 4 NUMBER OF REFLECTORS
" " " S = Single
o - - ; S ﬁ < 53; D - Double
— e — - COLOR OF REFLECTORS
) =7 — > : W = White
- - - = . : Y = Yellow
‘o © H ) <+ < "o X < o x )
N >~ © N  £35 R - Red
) ~ i AN ~2 — L
< DEVICE 9 R K 7 DEVICE : o= . = REFLECTOR UNIT SIZE
g Y N 3, ° ~ ¥ Tor 2
5% W - o o - TYPE OF POST OR DELINEATOR
>3 3" Ve 4" V" o ° o WC = Wing Channel Post
€. < = Y ‘ - o ° YFLX = Yellow Flexible Post
\‘5_53); I 3 Ve 2 WFLX = White Flexible Post
£5° t_/8 ] BRF - Barrier Reflector
oo 2 TYPE OF MOUNT
Eg . GND - Embedded (drivable or set in concrete)
588 1-Size 2 reflector 1-Size 1reflector 2-Size 2 reflector 2-Size 1reflector CTB = Concrete Barrier Mount
< 8; unit unit units units GF1or GF2 = Guord Fence Attachment
g q&.t.g SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
°-32
Eg? 1. Size Tand 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting DI:?E?Ce;LCi)r':d
g\$ ? NOTE post (flx). Bl = Bi-Directional
g8 . . POST TYPE wC YFLX, WFLX wC YFLX, WFLX BR - Bi-Directional with red on back
83§ 2. Size 2 and 3 - For use on wing channel (wc) post only. Use approved
~§°v metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-=XX) (XXXXIXXXXX)
%2._-; OBJECT MARKERS T\](F'ZE :’ov:')r O48.JECT MARKER
o0 T
03 Type 1(OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
=g¢8 X = S-S'Slze§ reffleclor umtsT(Typezz only)
~ 5 Y = 1-Size 3 reflector unit (Type 2 only)
§§§ OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 Z = 3-Size 1or 1-Size 4 reflector unit(sXType 2 only)
o L = Left Side (Type 3 Object Marker only)
gﬁe " R - Right Side (Type 3 Object Marker only)
%gé 4" 6" )<i>‘ C - Center (Type 3 Object Marker only)
°2 4 pli S — TYPE OF POST
2 [T=]l =Tl "
0.5 S N <] 12" 12 12" WC = Wing ChannelPost
2 §¢ % : %%}/ g N WFLX = White Flexible Post
‘532; = Lé >\ ;’% " TWT - Thin Walled Tubing
p=] DEVICE LI N \%j TYPE OF MOUNT
2 =3 “v 2\\( GND - Embedded (drivable)
= /Q/ : = N A% o 5 > SRF = Surface Mount
5279 g ° ) " " WAS - Wedge Anchor Steel
358 /;%% . WAP - Wedge Anchor Plastic
A < o o W~
= ° ° equire
é'_g"é N > Bl = Bi-Directional
2 £5 3-Size 1reflector
3-Size 2 reflector 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
i i 1-Si 4 flect
units untt or Irize & enecter FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | guc 4400
(EMBEDDED & SURFACE MOUNT TYPES)
_ . . Alternating acrylic black and retroflective _ .
SHEETING | Yellow-Type B or C Sheeting Yellow - Type B or C Sheeting yellow - Type B @ C  Sheeting Red -Type B gr C gpeeting SIGN FACE MATERIALS OMS-8300
POST TYPE wT we we WFLX wr T DELINEATORS, OBJECT MARKERS AND BARRIER OMS-8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Delineator and object marker
G CF2 CTB substrates and sign substrates
shallbe 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE .
DEVICE alternative.
® Traffic
N i s Feet
- . ivisi
Texas Department of Transportation
DEVICE w1-8 Standard
24"x 30" " " " " DEL'NEATOR &
18"x 24" . 30"x 36 36" x 48 48" x 24" 60" x 30"
SIZE (W x L) (Conventional) (COB\\’IZTSS';?I (Expressway) (Freeway) SIZE (W x L (Conventional) (Expressway & Freeway) OB\JECT MARKER
1. Barrier reflectors shallmeet the requirements MATER'AL
of DMS 8600. o o ' An
MOUNTING HEIGHT 4'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7'-0" DESCRIPTION
2. Approved Barrier Reflectors are listed on the
"Barrier Reflectors" MaterialProducer List 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs
at: www.txdot.gov. shallbe installed per Sign Mounting Details (SMD) Standard D & OM(N-20
SHEETING Yellow. White. Red NOTE Sheets and paid under Item 644 (SmallRoadside Sign Assemblies). FILE: dom1-20.dgn on: TXDOT ‘CK: TXDOT‘Dw: TXDOT ‘CK; TXDOT
’ : 2. When there is a need to increase conspicuity, the Texas version of ©To0T  August 2004 Sl - i
o wore | - Reflective sheeting shallhave o minimum " the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used insteod of oo s T edsies] oo FMDASS
Ew dimension of 3 mc_hes and minimum surface the ONE DIRECTION LARGE ARROW (W1-6). DIST COUNTY SHEET NO.
s area of 9 square inches. 410 720 DAL COLLIN 11
20A




DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

POST

TYPE AND SUPPORT FOUNDATION DETAILS

TYPE OF BARRIER MOUNTS

WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS W AP GF1 GF2
—_ —_ Attached to
@ @ @ post or block
' r=
— — ] ] )
- — 5 " o
] Reflective (Approx.) Lo
N Reflective material 0 ‘ L
‘?é ° material T __ B - — 4 =+ — —- Eg o
O v o - 1 1
Bg g T © E [
>3 Ground 2 2 & E EL‘ z E E )
IS i o " =| @ : ;
- I < o 12 5= ¢ s 3
5.9 S c|l5® [T
RN o 8 = -
o = o o
=2 ° I 17" -
23§ : E Post 20" T
52 3 " "
gz 5 E Post 27| 30
vaZ ° .
Y a.c o :
=0= ° o
858 S &
o2 o
BT :
g L] '
= £ g‘
o >
288 S CONCRETE TRAFFIC BARRIER (CTB)
o "
S=% a i 1
“;gﬁ —1 FE ° _L—_L Place Barrier Reflector
ox= H o 12'" Dia. Jumm— i w— 12" Dia. on top or on side(s) of
s @ B cTB
e ? 3 ° 3.5" | ’
g ° ° : 17"
oo o o
=gt g ° Base s]
56 ° ° — o
3 Stub g : sof -1 o
oy Le] = } 3
-
ox O
o3
2.5 EMBEDDED SURFACE MOUNT STEEL PLASTIC
- §E| NOTES
§§€ 1. Embedded Wing Ch 1 (WC) NOTES
=g " ?steo ?ion [:(? beonnseed for 1. See "Flexible Delineator and Object Marker Posts"
w30 P ption may u Material Producer List for approved devices.
£Xo Type 2 Object Markers and
% 2o Delineators only. 2. Install per manufacturer's recommendations. NOTE
O
o . .y ' H
5%%% 2. 112 Ibs/ft steelper ASTM A 3. Post length may vary to meet field conditions. 1. Installper manufacturer's recommendations. CENERAL NOTES
5'}_:’&3 1011 SS Gr. 50, or ASTM A499. 4. When using yellow delinegtors with flexible posts
3 o< to separate opposing direction Of travel, such as 1. Place delineators on a section of roadway at a consistent
2 e IE:)enter”hne or median use, the flexible posts shall distance from the edge of pavement.
~ e yellow.
2. Where o restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 a?tfm"tmiigzoﬁ:fceed ;:eofﬂftf::*ggsﬁztet%nmﬂfkm in line
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain o height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height os possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer's recommendation.
5. Barrier reflectors should be installed o minimum of 18 inches
= above the edge of the pavement surface.
§ ':? 6. Diagonal stripes on Type 3 object markers shallslope down
R toward the intended travellane.
& Pavement -
_ . g N = Tt
o ~ Pavement N Texas Department of Transportation Division
. Pavement surface N — l P P Standard
surface AN
DELINEATOR &
round
coure e OBJECT MARKER
round Line
Cre \< | INSTALLATION
2'-0" to 8'-0" or \
NOTE in front of object ‘
NOTE being marked | D & OM ( 2 ) _ 2 O
Mounting ot 4 feet to the bottom Chevrons 30" x 36" and Ilarger shallbe 1
of the chevron is permitted for mounted at a helght of 7 ‘tO the bottom FILE: dom?2-20.dgn oN: TXDOT ‘CKi TXDOT‘DW:TXDOT ‘CKi TXDOT
chevrons that willnot exceed of the chevron. Chevron sign and ONE S | - 5 ©TxDOT  August 2004 CONT |SECT JoB HIGHWAY
. a height of 6'-6" to the top of D|RE_CT|ON LARGE ARROW sign (W1-9T)shall ee generalnotes 1, and 3. REVISIONS 6451|909 201 FM@455
=] the chevron (sizes 24" x 30" and be~ mstolled.per SMD standard sheets and 10-09 315 DIST COUNTY SHEET NO.
z= smaller) paid under item 644. 4-10 7-20 DAL COLLIN 12

208




DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERATION/DECELERATION LANES DEAD END BARRICADE
& {<—Dead End
10 f i
} & e ‘ Barricade
| | Optional type 4
100° ‘ ‘ object markers
[I a [I usual \ ‘
| |
N ' | |
o 4 Type I-A . | \
53 RPM's at 20' i — Double | |
>3 spacing yellow |
So . delineator
£tE¢ |
258 |
~ 0
2| Double [ [ .
¢ — Type II-C-R
255 | yellow RPM's at 10"
Q2= delineator ; @ @
> §g‘ spacing 2
L5
5.3 § .
ue. g? Warning devices
9% & R as per‘l'D & OM(3)
£ £ g or Additional
A .
cuo devices as
E‘:‘: & R necessary ™ -
S0
%.1“—”3 % 2 Spacing of white
el delineators for
030 acceleration or
Eﬁg R deceleration lanes
323 is approximately 100 ft.
g=s 9
o
|
ox O
o3 =]
e DETAIL 1 DETAIL 4
o§E
5.9
22y R TYPICAL DEAD END
-
09° BARRICADE INSTALLATION
£X2
5579 FOR CULVERTS | g |
o
& 888 WITHOUT MBGF I I
fpEv AN V & &
)
—J =
O oS
g £% ANMN] AN AN NT VI VT4
max.
Ramp tangents-
- AN W]
100' max spacing S N W l py & &
Ramp curves-
Use delineator ‘ Center of
onz tf) o [I OM-2 to be spacing table Travellanes
placed if safety placed if culvert ("Stroightaway NOTES
_e”? tre?'_t'mer;ts headwallis greater spacing” does
is less than 15' than 20'in length ]
from travellane. 0 and is less thagn Bce)ltinc;%ptlc)::é 1. Borricodel striping shallbe red and white reflective sheeting for allpermanent
\ @ % 15' from travel should be on road closures.
lane or within the outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
clear zone curve.
IJ_Ll 3. Type 3 Barricade Supports should be anchored to soilor pavement as described
N in compliant Work Zone Traffic ControlDevices List, section D.2.f and D.2.g.
—_—_
IR DETAIL 5
SNt
I : DETAIL 3 - —
Soeag's LEGEND 7 Division
~<——O0M-2 to be . ivisi
Te D 1 t of Transportation
placed if culvert l exas Department of Iransp Standard
[I rtw:adv‘glll |fs less é Bidirectional Delineator
an rom
travellane or S< | Delineator DEL'NEATOF\) &
within the clear
zone ; o3 OB\JECT MAF\)KEF\)
/ PLACEMENT DETAILS
77 71| Barricade
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DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

" PUBLIC
Shoulder ,/_E ¢ge of Povement I Shouider oxsts” ROADWAY Ghitold GENERAL NOTES
i r 6" Solid
6" Solid } L /Edge tine Yellow Line 1. Edge line striping shallbe as shown in the plons or os
Yellow 'f(> = directed by the Engineer. The edge line should not be placed
Edge Line =——6" White _/F‘ 30 ‘?’ = / less than 6 inches from the edge of pavement. This
Lone Line 30l ] > distance may vary due to pavement raveling or other

6" Solid ne i - ]
WhiteI =] — — = conditions. Edge lines are not required in curb and

gutter sections of roadways.

Edge Line —\ = L o>
@ G \ Wlll—\itSeOIid ALLEY,]PRIVATE(ROAD 2. The traveled way includes only that portion of the roadway

used for vehicular travel. It does not include the parking

c Edge Line OR MINOR DRIVEWAY .
6 MAJOR lanes, sidewalks, berms and shoulders. The traveled ways
5£ EDGE I_INE AND I_ANE LINES DRIVEWAY shallbe measured from the center of edge line to the
g .
;§ ONE-WAY ROADWAY TYPICAL TWO_LANE, TWO-WAY PAVEMENT center of edge line of a two lane roadway.
Sey WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
5.2
2s PUBLIC ROADWAY MATERIAL SPECIFICATIONS
Z >
JEg Bdge of Povement —  when no w 6" Soiid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
<8 shoulder exists — L /Edéf Line EPOXY AND ADHESIVES DMS-6100
o Qe " i A —_—
-.ge_a 6" Solid 6" White } : ) "6 (/;; S \) 6" Soid <5 BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS  [DMS-6130
g \E'Vgéf Line Lane Line } 3m -4 , — —_— TRAFFIC PAINT DMS-8200
w0 . ‘='. = " "
ggg N 30 0 <= o § G fon‘gh{f,ﬁe \; <z HOT APPLIED THERMOPLASTIC DMS-8220
.‘E’§8 L f - PERMANENT PREFABRICATED PAVEMENT MARKINGS |DMS-8240
g’é 3 See Detail A /\ QHIISO“dL' J/ l:‘l> 'f¢>
é’.‘?:‘; — elow e — DETAIL "A" = = = = Allpavement marking materials shall meet the
2.8 6" Solid White |f‘> required Departmental Material Specifications
P Edge Line RN > 9 s e _ as specified by the plans.
Yoo == min. - 10" typ.
sg¢ (18" max. for traveled way \ 6" Solid ) (
333 greater than 48' only) @ @ White
g3 Edge Line ALLEY, PRIVATE ROAD
ces VMAJOR DRIVEWAY OR MINOR DRIVEWAY
%@3 CENTERLINE AND I_ANE I_INES = 2" minimum *x 8" minimum T R
°3 ., for restripe for restripe 4' min. 4' min.
.'a?‘g FOUR LANE TWO_WAY ROADWAY pro;ectsdwbhen pro;ectsdwbhen TYPICAI_ MUI_TI_I_ANE, TWO_WAY PAVEMENT 30" mox. STOP LINES 30" max.
£ approved by approve . :
§23|  WITH OR WITHOUT SHOULDERS the Engineer. the Engineer. MARKINGS THROUGH INTERSECTIONS Wi 19 i,
E:E’ 24" max.
"o .o
‘."E)Sg j Edge of Pavement go r:r;%u\;vdheel'n EDGE LINE
%EE Shoulder width exists —‘ '___| 30 12" = = 6" Solid White
TS moy vory (yp.) ; CENTERLINE
§oes 6" Yel 6" Solid White See DetailB . . . 6" Yellow
<§(§ ﬁﬁ Centt:rl?nwe Edge Line —/ <J\:| I 2186"nr1r|1ri"r;|ir-nu2n? frgn?x. % 6" min. == Iéengt;(; °
SFee Z < f ] (typ.) ap: 30'
3 2 ' — — [—] ] 4 restripe projects
& =% 30" 10° L when approved by OPTIONAL
‘je> 6" Solid _/ 6" Solid White 6" Solid il 6" I \ the Engineer.) Eg{ngori;igeszZ?m??o rg;:d 6" Solid
Yellow Line Edge Line N Yellow Line s greater than 45 MPH. Yellow line
hes t
Shodder wiath on opproaches to
may vory (typ.) iy A (500" min.) - )
YIELD LINES Minimum Requirements Minimum  Requirements
— ngn for Edgelines Traveled for Centerlines without
TWO LANE TWO WAY ROADWAY DETAL "B Way Width  20' Edgelines Pavement
WITH OR WITHOUT SHOULDERS - 2";;1‘\“‘:31;%"90 for gestt:geEg;%j:;ts width 16' W < 2@’
w v Yy Il .
12" . . NOTE: Traoveled woy is exclusive of shoulder widths.
Povement Edge — 3"t 12"~ = Refer to GeneralNote 2 for additional details.
NOTES ’BIVVVVVV
e . wh : GUIDE FOR PLACEMENT OF STOP LINES,
Solid White 6" White Lane Line <Z:,
Edge Line _\\ 1 Wh divided high Eoy postecd Zpeed ?tn road EDGE LINE & CENTERLINE
6" Solid Yellow 30' 10’ id - Wnere divided highways are Ieung ,:norﬁ) JSEF o or Based on Traveled Way and Pavement Widths
Edge Line S 6" Sol <;t’ separated by medion widths ot ess than - g
A \ Note 2 Yellow L'"e the median opening itself of for Undivided Roadwoys
T I 30 feet or more, median i
| Taper | C 12%"',:';; VYVVVV openings shallbe signed as é‘b g’;}fef;;
) S ' two separate intersections. i Division
8" Dotted ?Vl;'l.tSOIILd. ‘ 3 TAANAANA % Each median opening has two width measurements, with one measurement for lTexas Department of Transportation Standard
xvi:'ete se'eenot'ge3 = = each approach. The narrow median width willbe the controlling width to
Extension — L48" . determine if signs are required. Yield signs are the typicalintersection
= min. i trol. Stop signs and stop bars are optionalas determined by the
= éF Yield contro P sig P P y
- Ifi:;mtoedge Lines . Engineer. T Y PIC AL S T AND ARD

6" Solid Yello Storage stop/yield ) o ) . )
Edge Il_ine " ':'l> ! Dece,é,ratgion ! line 2. Installmedian striping (double yellow centerlines and stop lines/yield PAVEMENT MARK'NGS
— — ‘T — — lines) when a 50'or greater median centerline can be placed. Stop lines

6" Solid White :> 6" White Lane Line shallonly be used with stop signs. Yield lines shallonly be used with

@
w
s
=
@S

<
NZ
N Edge Line yield signs.
S — PM(1)-22
35 3. Length of turn bays, including taper, deceleration, and storage lengths FILE: pm1-22.dgn DN: [ex: [ow: Jox:
§2 shallbe as shown on the plans or as directed by the Engineer. © 00T December 2022 CoNT |SEcT J08 HIGHWAY
) s ol 6451 09| ool FMB455
i FOUR LANE DIVIDED ROADWAY CROSSOVERS 178 o 620
3 500 212 DAL COLLIN 14
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DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
FOR VEHICLE POSITIONING GUIDANCE
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<<:?:j See Detail A See Detail B _ TRAFFIC PANT DMS-8200
Type ll-A-A o Cemterine N symmetricaloround centerlne HOT APPLIED THERMOPLASTIC DMS-8220
/ ( y PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
— — o — o o ) o

Continuous two-way left turn lane

Allpavement marking materials shallmeet the
required Departmental Material Specifications
as specified by the plans.

— o — o

| 80 | 40’ | 40' | 40’ |

| 40" | 40' | 40' |
:> r T T 1
— D\I:l — o — — o
:> Type I-C | 80' |
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Type I-C - a EE::::::
/ YA == A
o —— —— — —— o —— :§§§§
Ses DetailC CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE ==
Type lI-A-A <?J §§§£§§§E
/ ] - %
‘ : Reflectorized
0 =] o Surface
<> | |
| | Type I (Top View)
o — — o — — o —

=>

Type I-C or II-C-R
2R3 B
fr—] — — o — — o — S5 oo
RRRY RBSRRLS
2RI RSIRRS
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IRRRY RIS
33X RIS
55 BB
S5 S5
- Type I-C or II-C-R : oy B2
< - 5535354 BRI S
RN 3 A
A B8
555
— — — —
pr—] o o — R
225353
=
80' 23
SIS
I 1 SIS
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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.

Surface

T3 -5
- 4n '

To-s U4

Type II-A-A >< % : "o 2n

DETAIL "C"

DISCLAIMER:

Type II(Top View)

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

Raised pavement markers Type II-C-R shallhave clear face
toward normal traffic and red face toward wrong-way traffic. 359 max-

See Note 3. 25° min >/
Roadway J/
Surface

DETAIL "A"

DETAL "B"

\—Adhesive

SECTION A

GENERAL NOTES

0 0 0 0 0 0 0 0 00 0 0 O 0 0 0 0 0 O 0 0 0 0 0 0
CENTER OR EDGE LINE (see note 1

1. Allraised pavement markers placed along broken lines
shallbe placed in line with and midway between
the stripes.

g 0 0 ] g 0 ]
BROKEN LANE LINE

RAISED PAVEMENT MARKERS

2. On concrete pavements the raised pavement markers
should be placed to one side of the longitudinal
joints.

[ | [
! N ! \I\ 30 !

18" 1"

00

2 to 3"——| |-/—

REFLECTORIZED PROFILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

300 to 500 mil
in height

3. Use raised pavement marker Type I-C with undivided
roadways, flush medions ond two way left turn lanes.
Use raised pavement marker Type II-C-R with divided
highways and raised medions.

=t

l Texas Department of Transportation

Traffic
Safety
Division
Standard

A quick field check for the thickness

of base line and profile marking is
approximately equalto a stack of 5

quarters to a maximum height of 7 quarters.

NOTES

1. Edge lines should typically be 6" wide
and the materials shallbe specified

POSITION GUIDANCE USING

RAISED MARKERS
RELECTORIZED PROFILE
MARKINGS

PM(2)-22

DATE: 2DBBEB7/12 $TIMES
BOOLMENT NAME

6" EDGE LINE, 6" CENTERLINE in the plans. FILE: pm2-22.dgn N ‘CK: ‘DW: ‘CK:
OR 6" LANE LINE 2. Profile markings shallnot be placed ©TXDOT December 2022 CONT [sEcT J08 HIGHWAY
on roadways with o posted speed limit 477 B’OOREVE‘*OZNS 6451 |09 201 FM@455
I of 45 MPH or less. 4-92  2-10 12-22 DIST COUNTY SHEET NO.
g 500 212 DAL COLLIN 5
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel," or equivalent revisions, and labeled as ANSI107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

1. The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typicalexamples for placement of temporary traffic control
devices, construction pavement markings, and typicalwork zone signs.
The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manualon Uniform Traffic ControlDevices" (TMUTCD).

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

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

when flagging is used at night.

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

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

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

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

No worranty of ony

2. Work zone traffic controldevices shallbe compliant with the Manual for

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

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

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

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

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shallerect 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 shallbe COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
ised to sh iat k dist .
revised to show dppropriqte work zone dstdnce 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 willpermit and traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

8. Allsigns shallbe constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shallbe shown in the plans or the Engineer shall
provide a detailto the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

The use of this stondord is governed by the "Texos Engineering Proctice Act".
kind is made by TxDOT for ony 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.

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

DISCLAIMER:

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manualon Uniform Traffic
ControlDevices, CSJ limit 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 shallbe
erected in advance of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shallbe erected at or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

11. Traffic controldevices 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 alltraffic control

devices. SHEET 1 OF 12
) ) ) ] ) ) ) é@ Traffic
13. Inactive equipment and work vehicles, including workers' private vehicles = [ﬁgifseig'
must be parked away from travellanes. They should be as close to the lTexasDePartmenfOfTfanSPO"faﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1-21

FIE: bc-21.dgn on: TxDOT [ex: T«DOT [ow: TxDOT [ex: TxDQT
© TxDOT November 2002 CONT |SECT JoB HIGHWAY
REVISIONS 645109 | 00! FM455
o 4-03  7-13
=u 9-07 B8-14 DIST COUNTY SHEET NO.
< J
ouw 50 5-21 DAL COLLIN 16

95
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1.5.6
TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION R
ROAD WORK % %620-9TP | 70NE
<o NEXT X MILES SIZE SPACING
. NEXT X MLES <> TRAFFIC
(Optional o1oT % %R20-5T | FINES
see Note -la DOUBLE ; . i *
tond 4) / X ¥R20-5aTP WHEN Slgn Conventional Expresswoy/ Posted SSIgr'_l
R ROAD WORK Number Road Freeway Speed |Spacing
«ﬁ % <= NEXT X MILES or Series X
] END
Je g S X %G20-2bT [WORK ZONE G20-1bTL Foot
CROSSROAD X X cw20* MPH | (Apprx.)
| | Cw21
X 120
5 k — INTERSECTED 1Block - City <= [ 1000-1500" - Hwy X cw22 48" x 48" | 48" x 48" 30
23 ROADWAY 1000'-1500" - Hwy 1Block - City CwW23 35 160
°% E“ §“’ | X | | =
52 I | \’|7_ Cw25 40 240
9 ROAD WORK \ . k 45 320
< <5 NXT XMLES, ROAD WORK /_ &
sg . NEXT X MILES G20~ TR | NexT X MLES <> , cs ™| O cw1, cwz, =0 200
524 = END 80 Limit WORK ZONE Cw7,CwW8, 36" x 36" 48 x 48"
=52 G20-1a (Optional ROAD WORK SEom BEGIN min. S G20-2bT % % CWO, CW1I, 55 500 2
227 Tond 8 620-2% WORK 620-5T | ROAD WORK S cwi4 60 600 2
25§ K KC20-9TP | ZoNE e - - 65 700 2
SRS . .
<5 ## May be mounted on back of "ROAD WORK AHEAD"(CW20-1D) sign with approval of Engineer. TRAFFIC 6T oess |7 CW3, CW4,

o G20-6 2
38S (See note 2 below) % %R20-5T D%INESE o CW5. CW6. 48" x 48" 48] x 48" 70 800
§ ;§ 1. The typical minimum signing on a crossroad approach should be o "ROAD WORK AHEAD" (CW20-1D)sign and o % X R20-50TP uBL END cws-3, 75 900 2
ac- (G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. oTP | 25, | ROAD WORK CW10, CW12 30 1000 2
g‘gﬁ 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 6202 3
55¢ with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *

o 2¢E 9
guoo "Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
2°7 Tor o Tae Evc b ing si low vol
S, v exas" manual for sign details. The Engineer may omit the advance warning signs on low volume _ L . .. .
“o o crossroads. The Engineer will determine whether o road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION * For typical sign spacings on divided highways, expressways and freeways,
uQ e informotion shallbe shown in the plons see Part 6 of the "Texas Manualon Uniform Traffic Control Devices
X3 . . . . . . . . . o .
2 \_-@ 3. Bosed on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The ingmeerf:mlldetern;lne the types and '°°°t'°"t:f any °dc::"z"°:1"cl';f'g °°“t';1°' d:vnces, L (TMUTCD typical opplication diagroms or TCP Stondord Sheets.
ppe AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such os a flagger and accompanying signs, or other signs, that should be used when work is * Minimum distance from work area to first Advance Warning sign nearest the
£ 8§ be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near on intersection. ! 'ku |sn<;/cer distance between each odditional sian 9 s19
Eg 5 location and spacing of any sign not shown on the BC sheets, Traffic ControlPlon sheets or the Work - troction < " S ot T-int fon. the Controctor shallolace the “CONTRACTOR work orea and/or distance between eac 9n.
20 . If construction closes the road at a T-intersection, the Contractor shallplace the
s.c Zone Stondord Sheets ' - A A
8o 4. The "ROAD WORK NEXT X MILES™(G20-1aT)sign shallbe required at high volume crossroads to advise NAME"(G20-6T) sign behind the Type 3 Barricodes for the road closure (see BC(10) also). GENERAL NOTES
Enl 9 9 The "ROAD WORK NEXT X MILES" left {G20-1bTL) ond "ROAD WORK NEXT X MILES" ht : .
§g_”\'_ motorists of the length of construction in either direction from the intersection. The Engineer € e eft arrow TL) on ! right arrow 1. Special or larger size signs may be used as necessary.
556 will determine whether o roadway is considered high volume. (G20-1bTR)" signs shallbe replaced by the detour signing called for in the plans.
» ‘:‘g 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
L€ 6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in advance warning.
o & 9
;o; ‘6“9 the plans or as determined by the Engineer/Inspector, shallbe in place.
Sy 3. Distonce between signs should be incressed os required to hove 1/2  mile
o @
w5E SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
_.98 ° WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS
£X o k 0 > BEGIN 6" x 36 R D" (CW20-1D
- - 4. 36" " "ROAD WORK AHEAD" (CW20-1D)si be used on low volume
527 SPEED % ®e20-9TP %Vg,@'( 3cro:s?oads c?t It)he doiscretioEn of the Enginezlrgnass n;gf TMU#CD Part Sw Sveeum
o 33§ BECIN LIMIT TRAFFIC STAY ALERT OBEY Note 2 under "TypicalLocation of Crossroad Signs".
5,82 % %G20-5T |ROAD WORK R *XKR20-5T 1 Fnes WARNING
%.E 0o NEXT X MILES Cwi-aL >< DOUBLE SIGNS 3. Only diomond shaped warning sign sizes ore indicated.
3 o< CW20-1D NAVE approprlale> WS STATE LAW
Q = -
2 2o iR X %G20-6T | HooRESs CWi3-1P cwadlo R2-1% % N\ %¥R20-50TP |5 | | TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
= WORK STATE g G20-10T % % R20-3T % % Sign Designs for Texas" manual for complete list of available sign design
AREA % X CONTRACTOR sizes
@ 3X aenlowiz-1 Type 3 Borricade or ) X y X X y X X X X :
< > CW20-1D channelizing devices \ f T T T T T T !
. I/ A e oooo 9 d 4 4 q 4 4 q
LEGEND
&

\
<: O © 0 o © o o O O o o/ 0}V o /o /o o
/ // /y}— /4 — — — — — — — — Type 3 Barricade
< =>
| Lo o o O O O | Channelizing Devices

o o
/ = Vi E\ , |
7 WORK inni ~ i
X => Beginning of SPEED / END .
SPACE 7| NO-PASSING R2-1 | LIMIT WORK ZONE (I;:2|D 26T X % — Sn

3X Chonnehzmg CSJ Limit b line should
Devices ROA%N[\;IORK coordinate <><> >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas to remind drivers they are stil G20-2 % % location NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be ploced on the G20-1series signs ond "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGI WORK NEXT X MILES"(G20-5T)sign for coch specific project. SHEET 2 OF 12
le <> >l _ WORK This distance shallreplace the "X" and shallbe rounded
% X620-9TP | 7oNE STAY ALERT PO . T
r __BEGN | [spEED OBEY to the nearest whole mile with the approvalof the Engineer. é@ Traffic
% %620-5T |ROAD WORK) |7 i TRAFFIC WARNING No decimals shall be used. Safety
ROAD * XR20-5T | FINES SIGNS l Texas Department of Transportation Standard
CLOSED [gn-2 cwi-aL e >< DOUBLE STATE LAW [ The "BEGIN WORK ZONE'(G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X XG20-6T She % %R20-50TP | wonehs TALK OR TEXT LATER shallbe used as shown on the sample layout when advance
cw1-6 B e or cwiz-p X | R271 e s Gz o R20.3T signs ore required outside the CSJ Limits. They inform the
channelizing PN Cw20-1E motorist of entering or leaving a part of the work zone
devices \ lying outside the CSJ Limits where traoffic fines may double BARRICADE AND CONSTRUCTION
) X X X X X X \ if workers are present.
/ | y ) t t ; o _ ' ' PROJECT LIMIT
% % CSJ limit signing is required for highway construction and
\ I maintenance work, with the exception of mobile operations.
<=
d % —_— —_— —_— —_— —_— E— E— E— E— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC(2 ) _ 21
Channelizing l\CSJ Limit => and other signs or devices as called for on the Traffic
7 2 Devices Control Plan. FIE: be-21.dgn on: TxDOT [ex: T«DOT [ow: TxDOT [ex: TxDQT
X b\SPEED R2-1 F L s © TxDOT November 2002 CONT [SECT JoB HIGHWAY
WORK N Contractor willinstalla regulatory speed limit sign at
B SPACE 2 ROAED %ORK omt | OO N O 00 the end of the work zome. REVISIONS 645109 201 FM@455
e >< WORK ZONE|G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
<3 Gzo 2% % 713 521 DAL COLLIN 17
56
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shallbe requlatory, established in accordance with the "Procedures for Establishing Speed Zones,"
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Signing shown for VI | ' Signing shown for
Sinig stown for ~cs) of work activity and not throughout the entire project. o S s
. See BC(2) for Requlatory work zone speed signs (R2-1) shallbe removed See BC(2) for LIMITS
=6 additional advance . . additional advance
§¢ signing. or covered during periods when they are not needed. signing.
G2
28 |
So | T
EEg
sy - e~ F L
s . r
“Zg SN MW .
s
b LT b b b b b b 1
=03
S @
g e See General See General
>89 (750" - 1500" Note 4 See GeneralNote 4 (750" - 15001 Note 4
L EO
5a¢ | !
£63
Sg® WORK | 620-50p
g2 SPEED ZONE
X3 WORK ) SPEED
£y8 LIMIT ZONE | 62073 ill-'h’ETED LIMIT WORK ;Vgﬁg $20-50p ?ﬁﬂz °
§n°>§ 7 O R2-1 SPEED L~ R2-1 7 O ZONE | G20-50P a 7 O
>§ c LIMIT Ro-1 O O R2-1 SPEED SPEED R2-1
283 I~ - LIMIT
£ LIMIT
Bos S O I~ R2-1 5 O R2-1
g8 60
&5,
228 GUIDANCE FOR USE:
5.8
Qo“
Sk LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
(/los
[Z)=)
£Xo
“6',_3“2 This type of work zone speed limit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction
o3 the traffic controlplans when restricted geometrics with a lower design projects where speed controlis of major importance.
@ > . .gs . .
ggE% speed are present in the work zone ond modification of the geometrics to 2. Requlatory work zone speed limit signs shallbe placed on supports at a 7 foot minimum
<Eno a higher design speed is not feasible. mounting height
& 2Z '
& =% . . L
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3 Sgeed zc;nz'sngr:‘s aref |:Iustr?ted for one direction of traveland are normally posted
above, should be posted and visible to the motorist when work activity is present. or each airection ot travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed limit signs should be
a reduced speed for motorists to safely negotiate the work areq, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed limit signs shallhave black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long as any of these conditions exist, the work zone speed limit signs "WORK ZONE"(G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shallnot be paid for
should remain in place. directly, but shallbe considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down willnot be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed limit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic controlplans when workers or equipment are not behind concrete A Low enforcement. ‘ . Traffic
barrier, when work activity is within 10 feet of the troveled way or octually B. Flogger stotioned next to sign. = ) L:,siﬁ’fseig'
in the traveled way. C. Portable changeable message sign (PCMS). lTexas Department of Transportation Standard

L . D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.

motorists only when work activity is present. When work activity is not BARRICADE AND CONSTRUCT'ON

present, signs shallbe removed or covered. 9. Speeds shown on detloills. above are for illustration only. .
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable requlatory construction speed

zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC(S) 21
FILE: bc-21.dgn on: TxDOT  [ex TxDOT [ow: TxDOT [ex: TxDOT
© TxDOT  November 2002 CONT |SECT JoB HIGHWAY
. REVISONS 645103 | oo1 FM0455
= 9-07 8-14 DIST COUNTY SHEET NO.
<2 7-13  5-21
3Z DAL COLLIN 18
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GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS
1. Contractor shallinstall and maintain signs in o straight and plumb condition and/or as directed by the Engineer.
2. Wooden sign posts shallbe painted white.
3. Barricades shallNOT be used as sign supports.
2 4. Allsigns shallbe installed in occordonce with the plans or as directed by the Engineer. Signs shallbe used to regulate, warn, and
minimum quide the traveling public safely through the work zone.
from 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
curb AHEAD 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 shallbe documented by written ogreement between the Engineer ond the Contractor's
° v e v Responsible Person. Allchanges must be documented in writing before being implemented. This can include documenting the changes in
3 S X the Inspector's TxDOT diary and having both the Inspector and Contractor initioland date the agreed upon changes.
: f ® [ 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic ControlDevice List" (CWZTCD) for smallroadside
g 7.0' min. 5 o signs. Supports for temporary lorge roadside signs shollmeet the requirements detoiled on the Temporary Lorge Roadside Signs (TLRS)
.5 3| 0-6 9.0" mox. T 6or 3 7.0' min. standard sheets.The Contractor shallinstall the sign support in accordance with the manufacturer's recommendations. If there is o question
gn 3 X X = ooter 9.0 max. t 5 9.0' mox. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer's installation recommendations so
-2 = = |9ree the Engineer can verify the correct procedures are being followed.
° S ’r j 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
§ : = = | damaged or marred reflective sheeting as directed by :he Engineer/lnspectoTr. .
= M- M N 8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
gt% Paved //\Q//\M‘W Paved //\\//\\\///Q\% — %=J x for identification shallbe 1inch.
08 2 shoulder shoulder % \%\\//ﬂg\ 9. The Contractor shallreplace domaged wood posts. New or domaged wood sign posts shallnot be spliced.
ZE\E 7 DURATION OF WORK (gs defined by the "Texas Manualon Uniform Traoffic Control Devices" Part 6)
‘a@é’ x When placing skid supports on unlevel ground, the leg post lengths must be odjusted so the sign appears straight and plumb. 1. The types'of sign suppor'ts, sign nfnountgng helght,_the size of signs, and the typ_e of sign §ubstrotes can vary bosed on the type of
<5 o Objects shallNOT be placed under skids os o means of leveling. work being _performed: The Engmeef is requns-ble for selgctmg lhg upprppnole size sign for the type of work being performeq. The_
ke §5 Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer's recommendations in
g ;§ x x  When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travellane. regard to croshwotthmess and duration of vfork requnrt.ements.
ac- Supplemental plaques (advisory or distance) should not cover the surface of the parent sign. Q. Long-term stationary - work that occupies a Io_cotnon more than 3 doys. i ] . ]
=89 b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
§ § o 5 more than one hour. . . s
$at c. Short-term stationary - daytime work that occupies a location for more than 1hour in a single daylight period.
£63 J_ Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1hour.
‘-'C-"c_) 5 shallnot wilbe by bolts ond nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
29 @ ‘1‘ protrude or screws. Use TxDOT's or SIGN_MOUNTING HEIGHT
] above sign manufacturer's recommended 1. The bottom of Long-term/Intermediate-term signs shallbe at least 7 feet, but not more than 9 feet, above the paved surface, except
; Eg procedures for atloching sign 2 Th(Js bShtt:wn forf sS:pplteTenlﬁg'l_'oq:ueS mt:_unlec] belov': I?;her plka f 11{oot ab th t surface but than 2 feet ab
§ 8§ A substrates_to other types of . ?\e %ro?.unr:d.o ort-term/Short Duration signs shallbe o minimum of 1foot above the pavement surface but no more than 2 feet above
>~§ 5 N sign supports 3. Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing.
Qgg Support 4. Short-term/Short Duration signs shallbe used only during daylight ond shallbe removed at the end of the workday or raised to
gm}. shallnot appropriate Long-term/Intermediate sign height.
582 protrude 5. Regqulatory signs shallbe mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
395 above sign
52, s Nails shall NOT SZEOF SIGNS . = ‘ _ _ ‘
2.5 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plons or os directed by the Engineer.
gsg be allowed. SIGN_SUBSTRATES
Eét Each sign 1. The Contractor shallensure the sign substrate is installed in accordance with the manufacturer's recommendations for the type of sign
g.__‘:’ ] shallbe attached support that is being used. The CWZTCD lists each substrate that can be used on the different types ond models of sign supports.
»3S0 Sign supports shall . . 2. “Mesh" type materials are NOT on approved sign substrate, regardless of the tightness of the weave.
£X0 extend more than directly to the sign 3. Allwooden individual sign panels fabricated from 2 or more pieces shallhave one or more plywood cleat, 1/2" thick by 6" wide,
5 »o 172 way up the SUppOI’t. Multiple fastened to the back of the sign ond extending fully acrass the sign. The cleat shallbe ottoched to the back of the sign using wood
ng back of the sign K screws that do not penetrate the face of the sign panel. The screws shallbe placed on both sides of the splice ond spaced at 6"
&5%8§ substrate. - signs shallnot be centers. The Engineer may approve other methods of splicing the sign face.
ggﬁz FRONT ELEVATION joined or spliced by REFLI;CTIVE SHEETING ' . ' - .
5 o Wood, metol or any means. Wood 1. Allsigns shallbe retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
o 22 Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
5 =% supports shallnot be

2. White sheeting, meeting the requirements of DMS-8300 Type A, shallbe used for signs with a white background.

3. Orange sheeting, meeting the requirements of DMS-8300 Type B

SIGN LETTERS

1. Allsign letters and numbers shallbe clear, and open rounded type uppercase alphabet letters as approved by the FederalHighway
Administration (FHWA) and as published in the “Stondard Highway Sign Design for Texos" manual. Signs, letters and numbers shallbe of
first class workmanship in accordance with Department Standards and Specifications.

REMOVING OR COVERING

1. When sign messages may be confusing or do not apply, the signs shallbe removed or completely covered.
2. Long-term stationary or intermediate stationary signs installed on squore 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 medion of divided highways or near any

WITHIN THE PROJECT LIMITS intersections where the sign may be seen from opproaching traffic.
1. Permonent signs are used to give notice of traffic lows or regulations, coll 3. Signs ins(tjolle: on v\;oodeq s(l;ids shallnot be turned at 90 degree angles to the roadway. These signs should be removed or completely
H HH : H H covered when not required.
g:]?;t'?;ult: ;;s?;:;?:)sn:,hgés:::(]ggr::?gs"eyct?: ;:rgiz:z n::;rsoef::ﬁ cggf;ﬁﬁ?’ 4. When_ sign_s are covered, tpe moterfolused shallbe opoque, such os hequ mil b!ock plostic, or gther moteriqls which 'willcover‘lhe
of inferest, and olher geogrophical, recreational, specific service {LOGOY, or entire sign face and maintain theeropoque properties under automobile headlights at night, without domaging the sign sheeting.
cultural infc;rmotion Drivers proceéding through'o work zone need the .;,ome 5. Burlap shollNOT be used to caver signs.
’ ' 6. Duct tape or other adhesive material shallNOT be affixed to a sign face.

if :Zitrbi:'tj; route guidonce os normolly instolled on o roodway without 7. Signs ond anchor stubs shollbe removed and holes backfilled upon completion of work.
construction.

Splicing embedded perforated square metal tubing in order to extend post or Type ¢ . shallbe usgd for rigid signs with orange backgrounds.
height willonly be allowed when the splice is made using four bolts, two

above and two below the spice point. Splice must be located entirely behind

the sign substrate, not near the base of the support. Splice insert lengths
should be ot least 5 times nominalpost size, centered on the splice and

of ot least the same gauge material.

extended or repaired
by splicing or
other means.

SIDE ELEVATION
Wood

STOP/SLOW PADDLES

1. STOP/SLOW poddles ore the primory method to control traffic
by floggers. The STOP/SLOW paddle size should be 24" x 24".
2.STOP/SLOW paddles shallbe retroreflectorized when used at night.
3.STOP/SLOW paddles may be attached to a staff with o minimum
length of 6'to the bottom of the sign.
4. Any lights incorporated into the STOP or SLOW paddle faces
shallonly be as specifically described in Section 6£.03
Hond Signoling Devices in the TMUTCD.

. . . . - SIGN SUPPORT WEIGHTS SHEET 4 OF 12
2. When permanent regulotory or warning signs conflict with wark zone conditions, T Where sian s requre th f weights to k from turning over. the use
remove or cover the permanent signs untilthe permanent sign messoge matches ’ gfesasr:?jbo;:pel?thSdr;qtzaﬁesignlzzz gunvéelsghozld Obe e:sped urnng e s ‘ ® Traffic
. . frhse_égod:v;):mcr%ndltlon. For details for covering lorge guide signs see the 2. The sondbags will be liéd shut to keep the sand from spilling and to maintain o = Dsiilfseigl
24 24 s ) constont weight. . ) l Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steelor other solid objects shallnot be permitted
purposes, they shallbe visible to motorists at all times. ‘s fo;buse 0: s'kgj" s‘fpﬁ"" weights. £ 35 bs and ) £ 50 b
4. If existing signs ore to be relocoted on their original supports, they shallbe : Sg: dbgg: :hgllllbe wrz:;;deco;n;m?l:lrrzblg muterizl ﬁwnat ‘t’eg’r’g)‘:;;g:‘ vghicular S-
installed on crashworthy boses as shown on the SMD Standord sheets. The signs impact. Rubber (such as tire inner tubes) shallNOT be used. BARRIC ADE AND CONSTRUCTION
P 24" ﬁl F 24" %I ;"'0" meet ﬂ;e required mounting he-gl;ts shown on the BC Sheets or the fSMD 6. Rubber ballosts designed for channelizing devices should not be used for
tandards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
E:;:g?;"%‘;r::rd_ white s:;:g?;"%;rdg'r"'_‘gglock relocating existing signs. with rubber bases may be used when shown on the CWZTCD list. TEMPORARY SICN NOTES
5. If permanent signs are to be removed and relocated using temporary supports, 7. Sotr:gl:zgs CZ:?:_I;)"::ZVR; 'ﬂggeghg:f:gt gre Igl:lssevneée(tjheObl;gsee g?lé?_‘zzrtlzvg: otrhe
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shalluse croshworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fasteners. Sandbags shallbe placed
TLRS stondard sheets or the CWZTCD list. The signs shallmeet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN_FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shallNOT be placed under the skid and shallnot be used to level BC ( 4 ) - 21
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. s bo-21.dgn ov TeDOT ‘CK: 00T ‘DW: 00T ‘CK: 00T
BACKGROUND ORANGE TYPE B OR G SHEETING 6. Any sign or troffic controldevice thot is struck or domoged by the Contractor FLAGS ON_SIGNS © TxDOT November 2002 CONT [SECT JoB HIGHWAY
. LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shallbe replaced as soon as possible by the 1. Flogs moy be used to drow attention to worning signs. When used, the flag shall REVISIONS 6451|029 001 FMB455
W Contractor to ensure proper guidance for the motorists. This willbe subsidiary be 16 inches square or larger and shallbe orange or fluorescent red-orange in g9-07 8-14 - oty JEp——
< | |LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shallnot be allowed to cover any portion of the sign face. 7-13  5-21 DAL COLLIN 19
oL
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. " Sign > Sign Sign
X% Maximum c 24 S 2?‘8 g? ]
% Maximum 4x4 T (T4 12 sq. ft. of - ~ skid E § » Post 2 »~ Post Post
21sq. fl. of W°°td ] ] sign face 26 L] sl .
sign face pos 2x6 . NH H
/ L / N 27 \ - 2x6 < e :
555 i :
I = 6‘0\)0 s ,: G(Q\;t\ "ﬂ i
* X4x4 . K Rt :: 9"
wood 4xa M 60 4xd ?: t | of desirable L | eil desirable
t 72" block block HH HE o .
v pos | i HE . , g2 8
NH e 34" min. in Optional HH
— -»‘ . NH " HH trong soils, i i HE
o|o| 48 s|o strong . reinforcing HH
. L1l [ X Xax4 Length of skids may S HH D NH
g% [ Top . be increased for +|2| minimum HH 55" min. in sleeve ———={32 34" min. in Bose
52 wood odditional stabilit ofo oo weak soils. (172" larger oo strong soils See the CWZTCD Post
52 See BC(4) post : y. ik i thon sign ke 55 n?-in . for embedment.
>3 for 4Si9" 2x4 x 40" op NH MK post) x 18" ol weak so'ils
52 ) 30 hfenght 24" / See B_C(4) " 24t broce HE Anchor Stub HH HE
t=e requirement —5 246 fc: S'I:J: A NH (174" lorger HH Anchor Stub NH
5> el oo 8 s|o " oo
zeﬂ x requirgment 3/8" bolts w/nuts NH than sign HE (:1/4 lorger K
= C ] M| or 3/8" x 3 12" ole post) ——={3|2 t an)sngn HH
= NS o|o o|o PEE—
25 - = ' - ' = (min.) log HH HE post HH
< g*\: L \ ‘\" screws
g6 |‘—)| |‘—’| Front 4x4 block 4x4 block OPTION 1 OPTION 2 OPTION 3
z o3 40 36" i (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve))
8538 Front Side Side 9 WING CHANNEL
290w “Tob-soice/bose
ces ror PERFORATED SQUARE METAL TUBING Lop-spiice/bose
Qoo
£E8 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
o 0
.588 % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - -
.5'5 5 Refer to the CWZTCD ond the manufacturer's installation procedure for each type sign support.
[X=%] The maximum sign square footage shalladhere to the manufacturer's recommendation.
%'__3 Two post installations can be used for larger signs.
-0
H o ~
}z’gg 16 sq. ft. or less of any rigid sign WEDGE ANCHOF\)S
Tot f less- substrate listed in section J.2.d of Both steeland plastic Wedge Anchor Systems as shown
398 9 sq. fi. or less the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
o =< 10mm extruded 172" plywood is allowed sign supports for signs up to 10 square feet of sign
. . . plywood is allowed. J ; '
ces thinwall plastic face. They may be sel in concrete or in sturdy soils
X3 sign only if approved by the Engineer. (See web cddBrgss for
850 g "Traffic Engineering Standard Sheets" on BC(1).
o2 o
@ :g B & 3/8" x 3" gr. 5 bolt
cE o (2 per support) joining
?o. o
.‘958 ° sign paneland supports OTHER DES'GNS
§:§ . MORE DETAILS OF APPROVED LONG/INTERMEDIATE
38‘6 ° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
X0 ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
°3% / 13/4" x 13/4" x 11 foot GENERAL NOTES
;882 1 12 ga post
é:g% [ (DO NOT SPLICE) 13/4 " x 1374 " x 129" @3/8 " X 3" qr. 1. Nails may be used m the cs;embly of woode"n sign )
2. ! b 1 00 2 5. s 5 st bt e sl it s VS v
2 22 M 13/4" galv. round telescopes into sleeve 13/4 " x 13/4 " x 129" B cc?nnection -
e x° N with 5/16" holes (hole to hole) E
N or 13/4" x 13/4" . 12 go. square jo! 2.No more than 2 sign posts shallbe placed within a
[ square tubing 1374 " x 13/4 " x 52" (hole « perforated i 7 ft. circle, except for specific materials noted on the
ol to hole) 12 ga. square perforated > tubing upright e CWZTCD List.
Upright must K My e — tubing diagonalbrace 5
telescope to NN [o o o o © o o o o Q _____ ° - 3. When project is completed, all sign supports and
prbovide 7 heightt °f - Completely welded fT%gndq::gns shcl!:e rdemol\;e%_ fron: l:;e pr%jggl site.
w |l x 2" x ; is willbe considered subsidiory to Item .
above pavemen 48" |1 13/ " x 13/4 " x 32" (hole _ thole o hole) around tubing y
1 to hole) 12 ga. square perforated - ;% 12 ga. perforated
o) ] tubing cross brace ~ tubing skid 2" x 2" x 8" ¥  See BC(4) for definition of "Work Duration."
(hole to hole)
W 12 ga. squore % % Wood sign posts MUST be one piece. Splicing will
g’ gOLXT “(T‘Y/Fz, I AN N . perforated NOT be allowed. Posts shallbe painted white.
. — — - tubing sleeve
z, g | . | welded to skid [0 See the CWZTCD for the type of sign substrate
] Y il pin at angle = o I 60 | that can be used for each approved sign support.
G oo o oo v o oo needed to ~ N
&> h si 1l
36" moteh sidesiope SHEET 5 OF 12
2.5 ® Traffic
22y § Safety
Welds to start on i Division
: e sides K Texas Department of Transportation Standard
o opposite si .
o going in opposite e
°l directions. Minimum o
N 48" o _ou y ou
o Id, d t ofs— | 2" x 2" «x
B lv)voeck fi(l)lpr:fjdle. . 12 qo. BARRICADE AND CONSTRUCTION
weld I Z , : | vpright TYPICAL SIGN SUPPORT
° " [Cocoococcooooocooococsose
wteldt 3 weld starts here |
starts
here weld L S'
SINGLE LEG BASE BC(5)-21
- .
Side View FILE: be-21.dgn on: - TxDOT ‘CKi TXDOT‘DW: TXDOT ‘CKi TxDOT
© TxDOT  November 2002 CONT |SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 645|039 | ool FM455
|..|:|u 9'07 8'14 DIST COUNTY SHEET NO.
g x LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13 5-21 DAL COLLIN 20
ow
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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 . "
(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 message signs (PCMS). Phase 1: Condition Lists Phase 2: Possible Component Lists
2. Messages on PCMS should contain no more than 8 words (about four to
f-rgg’; Ehg;$gfe;fcper word), not including simple words such os "T0, Rood/Lone/R o List o Action to Take/Effect on Travel Location Warning x x Advance
ALY ete. oad/Lane/Ramp Closure Lis . . . : :
3. Messoges should consist of a single phase, or two phases that P Other Condition List List List List Notice List
alternate. Three-phase messages ore not allowed. Each phase of the
message should convey o single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
c itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
g“% 4. Use the word “EXIT" to refer to an exit ramp on a freewayii.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
52 "EXIT CLOSED." Do not use the term "“RAMP."
>§ 5. Aways use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER L ANE DETOUR USE BEFORE MAXIMUM APR XX-
e 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 o stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
2 52 o minimum 7 feet obove the roodway, where possible.
o2 7. The messoge term "WEEKEND" should be used only if the work is to _
2z start on Saturday morning and end by Sunday evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
,%g Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
£ g'\: is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
K a2 8. The Engineer/Inspector may select one of two options which are avail-
L3 able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
o gg displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
t\g @ 9. Do not “flosh” messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
£EQ should be steady burn or continuous while displayed.
@32 10. Do not present redundant information on a two-phase message:i.e., -
.%:88 keeping two lines of the message the same ond changing the third line. CEZIJER DAYA-II-\III'%AE (,l,_IgAOVSEE U'\,IAE\I\EESN TRUS%KS Wlf\(;)rlgH XXXTXgXX Rli:g &AQYPS >-<
S=5 11. Do not use the word "Danger" in message. L L L L U L
(,.82 12. Do not disploy the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
g»f—a on a PCMS. Drivers do not understand the message.
cel 13. Do not display messages that scrollhorizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
03D the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
s 3¢ 14. The following table lists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
g‘é S are acceptable for use on a PCMS. Both words in o phrase must be
o =.€ displayed together. Words or phrases not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
£33 cobrevioled, unless shown i the TMUTCD LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
X3 15. PCMS character height should be ot least 18 inches for trailer mounted
8§56 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
'@ ':‘g should be legible from at least 600 feet at night and 800 feet in
- gg daylight. Truck mounted units must have o character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
558 . and Mmust be legible Igobm ot 'teﬂss“ooﬂf]eet- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
22, . Each line of text should be centered on the message board rather than
§5§ left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
wa © 17.If disabled, the PCMS should default to an illegible display that will
',F;S‘g not alarm motorists and willonly be used t?) alert sorykers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
5 20 PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
-t bars is appropriate. CLOSED TUE - FRI XXXX FT X ROUTES WORKERS XX AM
&35B8§
fee0 XXXXXXXX STAY
oo
3 o< WORD OR PHRASE ABBRE VIATION WORD OR PHRASE | ABBREVIATION BLVD X LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. IN x x See Application Guidelines Note 6.
2 £% CLOSED LANE X
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
30‘:':18\’0"(1 3%2 xondo{ :’:ggM 1. Only 10r 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged as appropriate.
c"' gfrf‘ ot N°"Tﬁ N 2. The Tst phase (or both} should be selected from the 2.Roadway designations H, US, SH, FM and LP can be interchanged as
CO”':O TR Nor'rhb 3 oo "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
enter or thboun route 3. A 2nd phase con be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbrevigtions E, W, N and S) con
(/i%ré%téuctlon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSIG NG Road RD Phase Lists". 4. Highway nomes ond numbers replaced as oppropriate.
R ToUR BT Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
gefﬁ”: oute ggN?U E Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
0 No Service Road SERV_RD 5.1f two PCMS are used in sequence, they must be separated by 7.FT and M, MILE ond MILES interchonged as appropriate.
§°Si E( - Shoul der SHLOR o minimum  of 1000 ft. Each PCMS shallbe limited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound ‘route Slippery SLIP and should be understandoble by themselves. 9. Distances or AHEAD can be eliminated from the message if a
-mergency EMER South S 6. For advance notice, when the current dote is within seven doys location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter | ENT Speed SPD doys of the week. Advance notificalion should typically be for
Express Lane EXP_LN Street ST no more than one week prior to the work.
Cocessioy [0 oo SHEET 6 OF 12
ee Telephone PHONE
Fog Ahead FOG AHD Temporar TEMP ® Traffic
Freeuay FRUY, FWY Torosac T PCMS SIGNS WITHIN THE R.0.W.SHALL BE BEHIND GUARDRAL OR = Satety
= ceuey Blocked m BLKD To_Downoun 10 DNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) A 7exas Department of Transportation Standard
raffic
Hazor dous Dr Tving | WAZ DRIVING | [yrove| ore TR PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozordaus Moter ol HAZWAT Tossdos TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
-Occupanc = z
I R— Time Winures TIVE VTN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. \
L‘éﬂ?\}/g? e Vehicles (s) VEH, VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
< L Warning WARN
{ff‘ff[";mﬂ'“m {'T‘go Wednesday W;ZD - FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
- Weight Limit W M - — - -
Junction JCT szi‘,? L imi W L 1. When FullMatrix PCMS signs are used, the character height and legibility/visibility requirements shallbe maintained as listed in Note 15 under "PORTABLE
Left LFT Wes Toound rouTer W CHANGEABLE MESSAGE SIGNS" above. BC(6)-21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbolsigns, such as the "Flagger Symbol"(CW20-7) ore represented graphically on the FullMatrix PCMS sign and, with the approvalof the Engineer, it
Lane Closed LN CLOSED Wil Not WONT shall maintain the legibility/visibility requirement listed above. FLe: be-21.dgn on: TxDOT [ex: TxDOT Jow: TxDOT [e: TxDOT
h'f‘{’e'; Level m\’?NliEVEL 3. When symbolsigns are represented graphically on the FullMatrix PCMS, they shallonly supplement the use of the static sign represented, and shallnot substitute ©TxDOT November 2002 CoNT |secT J08 HIGHWAY
gintenance for, or replace that sign. REVISIONS 6451|109 201 FMO455
._",_;.u Roo_dwox 4. A fullma_trix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flosh rate and dimming requirements on BC(7), for the 9-07 8-14 oSt oY SHEET MO
a‘i' designation * IH-number, US-number, SH-number, FM-number some size Qrrow. 7413 5-21 DAL COLLIN 21
100
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k B(::;ZrcEji?;c,tg;zirz’:::é T,eo‘:;’g'gggbé'}d.;?'gf;’?eqﬁ.im c&?;i:,nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shallbe delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shallbe as specified in the TMUTCD. The . .
cost of the reflectors shallbe considered subsidiary to Item 512. \ LPCB is approved for use in work . .

ﬂ zone locations, where the posted 1. The Flashing Arrow Board should be used for alllane closures on multi-lane roadways, or slow
speed is 45mph, or less. See moving maintenance or construction activities on the trovellones.
Roadway Standord Sheet LPCB. 2. Floshing Arrow Boords should not be used on two-lone, two-woy roodwoys, detours, diversions
or work on shoulders unless the "CAUTION" disploy (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Boord.
reflectors is 20 feet. 4. The Flashing Arrow Boord should be able to display the following symbols:

Attoch the delineators os per

Barrier
Reflectors

E\é manufacturer's recommendations.
O v
- ©
5¢ LOW PROFILE CONCRETE BARRIER (LPCB)
20
S [ ] [ ]
£ g °
s CONCRETE TRAFFIC BARRIER (CTB) . .° *
-4 °
zo.‘?" [ [ ]
25§ . . . See D & OM (VIA)
E.Q: 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR ry
w2 shallbe mounted in approximately the midsection of each section of CTB. °
02s An alternate mounting location is uniformly spaced at one end of each ° °
'g -2 CTB. This willallow for attachment of a barrier grapple without PYEPS o L4
oo : . :
Fev damaging the reflector. The Barrier Reflector mounted on the side of . [ [ °
8y the CTB shallbe located directly below the reflector mounted on top of nstalla minimum  of '. '.
Lgo the barrier, as shown in the detail above. 3 Barrier Reflectors
s zg 4. Where CTB seporates two-way traffic, three borrier reflectors shall be as per manufacturer's 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]
€00 mounted on each section of CTB. The reflector unit on top shallhave recommendations.
.5'5 5 two yellow reflective faces (Bi-Directional)while the reflectors on each
[L=N side of the barrier shallhave one yellow reflective face, as shown in [ [ [ ° [ [
53 the detail above. . ) o . DELINEATION OF END TREATMENTS ° L4 o ° ° °
cy ® 5. When CTB separates traffic traveling in the same direction, no barrier [ ] e o o [ ] e &6 6 0 O [ ] [ ] [ ] [ ]
>+ reflectors willbe required on top of the CTB. [ ] [} [ ] [ ] [ ] [}
E §§ 6. Barrier Reflector units shallbe yellow or white in color to match END TREATMENTS FOR [ ] [ ] [ [ [ ] [ ]
55 the edgeline being supplemented. CTB'S USED
220 ; . ; . DOUBLE ARROW RIGHT/LEFT ARROW RIGHT/LEFT
o EE 7. Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES .
o ible- i (right arrow shown; SEQUENTIAL CHEVRON
cos 8. Pavement markers or temporary flexible-reflective roadway marker tabs gnt orro .
587 shollNOT be used os CTB delineation. End treatments used on CTB's in work zones left is similor) (right chevron shown;
S5° 9. Attachment of _Borrier Reflectors to CTB shallbe per manufacturer's shallmeet the apppropriate crashworthy left is similar)
© ig recommendations. stondords os defined in the Monuol for . L . o .
o EE 10.Missing or damaged Barrier Reflectors shallbe replaced as directed Assessing Safety Hordware (MASH). Refer 5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
O 6, he Engi . Diamond Coution mode as shown
852 by the Engineer. | . to the CWZTCD List for opproved end g 0! 0de o vn.
2o 11.Single slope barriers shallbe delineated as shown on the above detail. treatments and manufacturers 6. The straight line caution display is NOT ALLOWED. o
2.2 : 7. The Flashing Arrow Board shallbe capable of minimum 50 percent dimming from rated lamp voltage.
38‘5 The floshing rate of the lamps shallnot be less than 25 nor more than 40 flashes per minute.
£X9 8. Mipimum lamp "on time" shallbe opproximqtely 50 percent for the flashing arrow and equal
o BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS intervals of 25 percent fo och secuenliolphose of the fosing chevron
°ay 9. The sequentialarrow display is NOT ALLOWED.
L 5h3T 10. The flashing arrow display is the TxDOT stondard: however, the sequential chevron
é:g% display may be used during daylight operations.
=c 11. The Flashing Arrow Board shallbe mounted on a vehicle, trailer or other suitable support.
é"‘é’g WARNING LIGHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic. ) o
g £% 1. Warning lights shallmeet the requirements of the TMUTCD. 13. A fullmatrix PCMS may be used to simulate a Floshing Arrow Board provided it meets visibility,

flash rate ond dimming requirements on this sheet for the same size arrow.

2. Warning lights shallNOT be installed on barricades. 14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadwa
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark o potentially hozardous . It; ;ottomuofl gonelig i u W u way

orea. Their use shallbe os indicated on this sheet ond/or other sheets of the plons by the designotion "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or C  gheeting meeting the requirements of Departmentol Material Specificotion DMS-8300

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
> o devices. Their use shallbe os indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shallspecify the location and type of warning lights to be installed on the traffic contral devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish o copy of the warning lights certification. The warning light manufacturer will SIZE OF PANEL LAMPS DISTANCE WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flgshing and Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE

7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30 x60 13 374 mile shallbe equipped with RIGHT-OF -WAY OR PLACE THE

8. The location of warning lights and warning reflectors on drums shallbe as shown elsewhere in the plans. C 48 x 96 15 1 mile outomatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.

Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on o 1. Type A flashing worning lights are intended to warn drivers that they ore approaching or are in o patentially hazordous area.
drum adjocent to the travelway. 2. Type A random flashing warning lights are not intended for delineation and shallnot be used in a series. FLASHING ARROW BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form a merging toper may be used for delineation. If used,
the successive flashing of the sequentialwarning 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 shallbe 65 flashes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning lights are intended to be used in o series to delineate the edge of the travellane on detours, on lane SHEET 7 OF 12

changes, on lane closures, and on other similar conditions. -
5. Type A, Type C and Type D warning lights shollbe installed ot locations os detailed on other sheets in the plons. é‘b grafff;c
6. Warning lights shallnot be installed on a drum that has a sign, chevron or vertical panel. i Diﬁiseign
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS lTean Department of Transportation Standard

1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS must meet the requirements outined in the Monual for BARRICADE AND CONSTRUCT'ON
1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. Z RE:{'eltg }::AS(FWZTCD for the requirements of Level2 or ARROW PANEL . REFLEC TORS,

2. The warning reflector shallbe yellow in color and shallbe manufactured using a sign substrate approved for use with plastic drums listed 3. Refor to the CWZTCO f st of d THA
on the CWZTCD. - Refer to the C or a list of opproved TMAs.
3. The warning reflector shallhave a minimum retroreflective surface area (one-side) of 30 square inches. 4. T:‘:Afh:‘;c":sq“"ed on freeways unless otherwise noted WARNING LIGHTS & AT TENUATOR
Worning reflector moy be round 4. Round reflectors shallbe fully reflectorized, including the area where attached to the drum. 5. A TMA should be used onyiime that it b itioned
. . ; . . . . ytime that it con be positione:
or square.Must have a yellow 5. Sq\txloreh sublstr?':esdmusl have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feel in advance of the area of crew exposure BC( 7 ) _ 21
reflective surface orea of at legst otlaches o the drum. . ) ) ) . . ) without adversely affecting the work performance.
30 square inches 6. Tr[;:ﬁssndaes&; tThe woBrnmgTreer%tor facing approaching traffic shallhave sheeting meeting the color and retroreflectivity requirements for 6. The only reason o TMA should not be required is when a work e STy o TaD0T ‘CK: 00T ‘DW: 0T ‘CK: 0T
“lype b or lype G. area is spread down the roadway and the work crew is an -
7. When used near two-way traffic, both sides of the warning reflector shallbe reflectorized. extended pdislonce from the TMK. ©1xD0T_November 2002 CONT [SECT 08 HCHWAT
. 8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 645109 001 FM@455
Y] 9. The moximum spacing for warning reflectors should be identicolto the chonnelizing device spocing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
== 1352 DAL COLLIN 2P
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shallbe used as Handle 18" min
the primary channelizing device. Top should not .
2. For intermediate term stationary work zones on freeways, drums should be cllc’:w collection 9/16 dlu,A(typ)
used as the primary channelizing device but may be replaced in tangent t wat for mounting
sections by verticalpanels, or 42" two-piece cones. In tangent sections, g bwg er or signs ond
one-piece cones may be used with the approvalof the Engineer but only eoris warning lights
if personnelare present on the project at alltimes to maintain the 4 mox
cones in proper position and location. B —
3.For short term stationary work zones on freeways, drums are the preferred 4" min
channelizing device but may be replaced in tapers, transitions and tangent 8" max Each drum shall have
sections by vertical panels, two-piece cones or one-piece cones as (typ) - o minimum of 2 orange {Z]
.5 approved by the Engineer. ] _ _ ond 2 white stripes } e y i
s 4. Drums ond allrelated items shall comply with the requirements of the using Type A or Type B ] 18" x 24 $ugn ) 12" x 24
f_’§ current version of the "Texas Manualon Uniform Traffic Control Devices" retroreflective (Maximum Sugn_ Dumensngn) Vertical Panel
°g (TMUTCD) and the "Compliant Work Zone Traffic ControlDevices List" 2" mox f— sheeting with the Chevron CW1-8, Opposing Traffic Lane mount with diogonals
Zo (CWZTCD). (typ) X top stripe being Divider, Drivewoy sign D70, Keep Right sloping down towards
gg 5. Drums, bases, and related materials shall exhibit good workmanship and orange. R4 series or other signs os approved travel way
Sy shallbe free from objectionable marks or defects that would adversely E é by Engineer
0¥ affect their appearance or serviceability. .
z2 6. The Contractor shallhave o maximum of 24 hours to replace any plastic N
% drums |dgnl|f|ed for replacement by lh? Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
§ ment device must be an approved device. substrates shallNOT be used on
8 GENERAL DESIGN REQUIREMENTS plastic drums
e Pre-qualified plastic drums shallmeet the following requirements: Taper to allow
@ 1. Plastic drums shallbe a two-piece design; the "body" of the drum shall for stacking a é
€ be the top portion and the "baose" shallbe the bottom. minimum of 5 See Ballost
§ 2. The body ond base shalllock together in such o manner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
° separates from the base when impacted by o vehicle traveling ot o speed ON PLASTIC DRUMS
5 of 20 MPH or greater but prevents accidental separation due to normal
S handling and/or air turbulence created by passing vehicles. . .

3. Plostic drums shallbe constructed of lightweight flexible, and

governed by the "Texas Engineering Practice Act'.

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

a;, deformable materials. The Contractor shallNOT use metal drums or
@ single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shallbe manufactured using
” 4. Drums shallpresent a profile that is a minimum of 18 inches in width substrates listed on the CWZTCD.
.E at the 36 inch height when viewed from any direction. The height of
° drum ‘unlt (body |n§tolled on base) shallbe a minimum of 36 inches and ) B ] 2. Chevrons and other work‘ zone signs with an orange background
2 a maximum of 42 inches. This detailis not intended shallbe manufactured with Type B or Type C  Oronge
o 5. The top of the drum shallhave a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
o a shallbe designed to drain water and not collect debris. The handle and _{dhe CWfZTCD Iistdfor of Dh_ﬁf_S-dB:_'uOOt,h"Sigln Foce Moteriol," unless otherwise
= shallhave o minimum of two widely spaced 9/16 inch diameter holes to providers of approve specified in the plans.
gE allow attochment of o warning Iigh{, wzming reflector unit or approved Detectable Pedestrian
‘gé compliant sign. Barricades 3. Vertical Panels shallbe manufoctured with orange and white
%._ 6. The exterior of the drum body shallhave a minimum of four alternating ) sheeting mt_eeting the reguirements of DMS-8300 Type A or Type B.
s orange and white retroreflective circumferential stripes not less than antlnuous smoqlh Dlogpnclslnpes on VerticalPanels 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.
52 space between any two adjocent stripes shallnot exceed 2 inches in . )
®0 width. 4. Other sign messages (text or symbolic) moy be used os
€353 7.Bases shallhave @ maximum width of 36 inches, @ maximum height of 4 approved by the Engineer. Sign dimensions shallnot exceed
S € inches, and 0 minimum of two footholds of sufficient size to allow base 18 .-nche.s in w.ndth or 2.4 inches in height, except for the R9
SFe to be held down while separating the drum body from the base. series signs discussed in note 8 below.
@ 2 8. Plostic drums shallbe constructed of ultra-violet stabilized, orange, ) ) ) ) )
o x high-density polyethylene (HDPE) or other approved material. 5. Signs shallbe installed using a 1/2 inch bolt (nominal)

and nut, two washers, and one locking washer for each

9. Drum body shallhave a maximum unballosted weight of 111bs. :
connection.

10.0rum and base shallbe marked with manufacturer's name and model number.

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

RETROREFLECTIVE SHEETING Detectable Edge

1. The stripes used on drums shallbe constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, "Sign Face Materials." Type A or Type B on merging tapers or on shifting tapers. When used in these
reflective sheeting shallbe 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 shallbe 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

) DETECTABLE PEDESTRIAN BARRICADES

odhered in-ploce ond exhibit no delominating, crocking, or loss of

7. Chevrons may be placed on drums on the outside of curves,

8.R9-9, R9-10, R9-11 and R9-Ta Sidewalk Closed signs which

retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary facilities shallbe approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the feotures present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrian Controlrequirements for Sidewalk
1. Unballosted bases shallbe large enough to hold up to 50 Ibs. of sand. Diversions, Sidewolk Detours ond Crosswolk Closures. SHEET 8 OF 12
This base, when filled with the ballost materiol, should weigh between 2. Where pedestrions with visual disabilities normally use the "
) . 9
L . . closed sidewalk, a Detectable Pedestrian Barricade shallbe §® Traffic
35 Ibs (minimum) ond 50 Ibs (maximum). The ballast may be sond in one placed across the full width of the closed sidewalk instead = Safety
to three sondbags separate from the base, sand in o sond-filled plastic of a Type 3 Barricade. l Texas Department of Transportation Division
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similar to the one pictured Standard
of sandbags willbe allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous

2. Boses with built-in ballast shall weigh between 40 Ibs. oand 50 Ibs. detectable edging con satisfactorily delineate o pedestrion
gzilf-irv:lbollal:t ;an geaio:s?ruvit:;d of ov:1 integral ciu:-lb rubbersbose or poth. BARRIC ADE AND CONSTRUCTION

4. Tape, rope, or plostic chain strung between devices are not

a solid rubber base. ) - :
3.Recycled truck tire sidewalls may be used for ballast on drums approved f::::égi':s’ dvﬁurogi:am:ﬂgs WA?Q Ei;?ﬁ?tys{g::jae;:;m the CHANNELIZING DE VICES
for this type of ballast on the CWZTCD list.

(ADAAG)" and should not be used as a control for pedestrian

4. The ballost shallnot be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning lights shallnot be attoched to detectable pedestrion
drum is struck by a vehicle. barricades. ] ] ) ) BC ( 8) _ 2 1
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion 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: be-21.dgn on: TxDOT [ex: T«DOT [ow: TxDOT [ex: TxDQT
o hazard when struck by a vehicle. a ;rnooth continuous rail suitable for hand trailing with no ©TxD0T November 2002 oot lsect o8 oA
6. Ballost shallnot be placed on top of drums. splinters, burrs, or sharp edges. REVISONS 6451129 201 FMD455
o 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
— 5 9_07 5_21 DIST COUNTY SHEET NO.
s 7-13 DAL COLLIN 23
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 12" 1. The chevron shallbe a verticalrectangle with a
minimum size of 12 by 18 inches.
—— — — - —
2. Chevrons are intended to give notice of a sharp GENERAL NOTES
change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
. - 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shallensure that spacing and
4 > 4 c |2 Min. horizontal alignment of the roadway. plocement is uniform and in accordance with the "Texas Manualon Uniform
See 24" | 2 See :E g 3. Chevrons, when used, shallbe erected on the out- Traffic Control Devices™ (TMUTCD). . .
o: 4 note 7 min 2 45° « note 7 3|2 side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, fixed or
45 = 4 ® of an intersection. They shallbe in line with portable base. The requirement for self-righting channelizing devices must
2 _§ and ot right angles to approaching traffic. be specified in the GeneralNotes or other plan sheets.
c 4" .‘é ° Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports shogld be used in work zone
22 VP-R ® § hos three in view, untilthe change in alignment areas _where chonne_hznng devices ore fn"equenlly impacted by{e}rronl vghlcles
] VP-1L £ g — |8 eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
oz Surf > 8 . . difficult to maintain. Locations of these devices shallbe detailed else-
23 Fixed Base ;r octe © N Ricid N < . 4.To be effective, the chevron should be visible where in the plans. These devices shallconform to the TMUTCD and the
Sp . w/ Approved B°"'" Roadway € L S'g' " 4 E 36 for ot least 500 feet. “Compliant Work Zone Traffic Control Devices List" (CWZTCD).
5T 9 Adhesive ose urfoce - uppo! % 5. Chevrons shallbe orange with a black nonreflec- 4. The Contractor shallmaintain devices in a clean condition and replace
= 8 S T I — tive legend. Sheeting for the chevron shallbe damaged, nonreflective, faded, or broken devices and bases as required by
N TSI ARSI 9 9
23: o retroreflective Type B or diype C  confarming to the Engineer/Inspector. The Contractor shallbe required to maintain proper
:‘:Eg . K= Self-righting . Departmental Material Specification DMS-8300, device spacing and alignment.
soc L o 12" minimum =l unless noted otherwise. The legend shallmeet the 5. Portable bases shallbe fabricated from virgin and/or recycled rubber. The
lc Support = 9
0l A Zmb:]dment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
£ e . .
‘%{‘_"—; FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on Lapers or 6. Pavement surfaces ;holl be prgpared in o manner that ensures proper bonding
° g? _— (Driveable Base, or Flexible transitions on freeways and divided highways, between the adhesives, the fixed mount boses ond the pavement surfo?e.
ac- (Rigid or self-righting) Support can be used) self-righting chevrons moy be used to supplement Adhesives shqll be prepared and applied according to the manufacturer's
Qo0 ; ; recommendations.
Lo DRIVEABLE plastic drums but not to replace plastic drums. h . . .
S 33 7. The installation and removalof channelizing devices shallnot couse
2 58 detrimental effects to the finol pavement surfaces, including pavement
g,_ 5 1 VerticalPanels (VP's) " 4 to chonnel surface discoloration or surface integrity. Driveable bases shallnot be
Q - verticalFonels fVE's) are normally used lo channelize ermitted on final pavement surfaces. The Engineer /Inspector shall approve
322 W " traffic or divide oPposing. lanes °f trc_ffic‘ - —CHEVRONS EII application ond nr')emovol procedures of fixec? bases. ° P
32 8" to 12 2. VP's may be used in daytime or nighttime situations.
gl — They may be used at the edge of shoulder drop-offs and
o, - el
2373 -5 e other areas such os lane transitions where positive
’ﬁ IS daytime and nighttime delineation is required. The
388 Engineer/Inspector shallrefer to the Roadway Design
3 s.€ Manual for additional requirements on the use VP's
cgs 24n for drop-offs
g g\é . 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
&3, min. 36" of cuts adjocent to two-way two lane roadways. Stripes R Desirable Spacing of
2.5 min. are to be reflective orange and reflective white and S%?gg Formula Taper Lengths Channelizing
°§E should olways slope downward toward the travellane. x X Devices
3 \53 4. VP's used on expressways and freeways or other high 10 m 12 On a On a
5 & speed roadways, may have more than 270 square inches Offset |Offset |Offset Taper Taongent
55% v of retroreflective area facing traffic. 30 SZ 150" | 165" | 180" 30" 60'
K= 5. Self-righting supports are available with portable base. W \ V \ | \
f,._g See "Compliont Work Zone Troffic ControlDevices List" 35 |L- 60 205" | 225" | 245 35 70
CFy (CWZTCD). 40 265' | 295' | 320 40' 80’
. 38§ 6. Sheeting for the VP's shallbe retroreflective Type A or 45 450' | 495" | 540" 45" 90!
¥Sc5sS Type B conforming to Departmentol Moterial Specification - - - - -
22 E: v DMS-8300, unless noted otherwise. 50 500' | 550" | 600 50 100
3 o= (Rigid or self-righting) 7. Where‘lhe hgnghl of reflective material on'lhe vertical 55 L-WS 550' | 605' | 660" 55 110"
[T2 -, panelis 36 inches or greater, a panelstripe of 50 600" . . 80" N
5 =5 6 inches shallbe used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 660" | 720 120
PORTABLE ] ] ] ] B 65 650" | 715" | 780" 65' 130"
- 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700' | 770' | 840' 70" 140"
con be connected together. They are not designed to contain or redirect a vehicle on impact. 75 250 825 [ 900 75 50
2.LCDs may be used instead of a line of cones or drums. ' ' ! ' !
VERTICAL PANELS (VPs) 3.LCDs shallbe placed in accordance to application and installation requirements specific to the device, and 80 800' | 880" | 960" 80" 160"
used only when shown on the CWZTCD list.
4.LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. X X Toper lengths hove been rounded off.
5.LCDs shdllbe supplemented with retroreflective delineation as required for temporary barriers L-Length of Toper (FT.) W-Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallelto the travellanes.
. ; . 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (OTLD) are
Zglinlegtion delvices desli\;lned to convert o sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
. ) R the top of the LCD along the fulllength of the device.
normal one-way roadway section to two-way near
opergation. OTLD's are used on temporary CHANNELIZING DEVICES AND
12" CW6-4 centerlines. The upword ond downward orrows MINIMUM DESIRABLE TAPER LENGTHS
e on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
T T N Panels traffic on either side of the divider. The
ted bose is secured to the pavement with an 1. Water ballosted systems used as barriers shallnot be used solely to channelize road users, but also to protect the
Q baanotl;n ;aCk adhesive or rubber weight to minimize movement worg space pzr thg t«):pp(opnoter M(tmuol for Assessing Safety Hardware (MASH) crashworthiness requirements based on
e : roadway speed and barrier application.
18" coused by o vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shallbe supplemented with retroreflective delineation SHEET 9 OF 12
‘/’7 2. The OTLD may be used in combingtion with 42" or channelizing devices to improve dgylime/nightlime visibility. They may dlso _be _supplemgnted wi_th puvement markings. ‘ ® Traffic
cones or VPs. 3. Water ballosted systems used os barriers shallbe placed in accordonce to opplication ond installation requirements = L_.,S_afe_ty
Portable, specific to the device, ond used only when shown on the CWZTCD list. Texas D rtment of Tran rtation ivision
36" Fixed or 3. Spacing between the OTLD shallnot exceed 500 4. Woter bollosted systems used gs barriers should not be used for o merging toper except in low speed (less than 45 MPH) l exas Department of lransportafio Standard
Driveable Base feel. 42" cones or VPs ploced between urban areas. When used on a toper in a low speed urban areq, the taper shallbe delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize rood user operations considering the available geometric conditions.
or may be . . 5. When water ballosted systems used as barriers have blunt ends exposed to traoffic, they should be attenuated
mounted 4.The OTLD shallbe orange with a black non as per monufacturer recommendations or flared to a point outside the clear zone. BARRICADE AND CONSTRUCTION
on drums reflective legend. Sheeting for the OTLD shall
’ be retroreflective Type B or Fype C confgrming CHANNELIZINC DEVICES
E — / to DepartmentalMoterial Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
— ( ) unless noted otherwise. The legend shallmeet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shallnot be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fie: be-21dgn oN-_TxDOT o« TxDOT Jow: TxDOT_Jex: TxDOT
© TxDOT  November 2002 CONT |SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS ca5iloa T ol VD455
",'_"L,J 9-07 8-14 DIST COUNTY SHEET NO.
= 73 52 DAL COLLIN 24
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TYPE 3 BARRICADES ; _dEgc: rhocudwo)'/1 :La _
ivided highway shallbe ~ 1. Where positive redirectional
1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. RN-2 ROAD = capability is provided, drums
for details of the Type 3 Barricades and a list of allmaterials CLOSED may be omitted
used in the construction of Type 3 Barricades. y

2. Type 3 Barricades shallbe used at each end of construction 2. Plastic construction fencing

projects closed to all traffic. T may be used vilth d.rums for

3. Barricades extending ocross o roadway should have stripes that slope P safety as required in the plans.
downword in the direction toword which troffic must turn in detouring. > 3. Verticol Panels on flexible support
When both right and left turns ore provided, the chevron striping may A . may be substituted for drums when the
slope downward in both directions from the center of the barricade. Typical

shoulder width is less than 4 feet.

ghere nz }urbnst:rg pr(:‘videdt at ach&sed rotod, sftriping should slope jf, Plostic Drum 4. When the shoulder width is greater
ownward in both directions toward the center of roadway. R :
=5 4. Striping of rails, for the right side of the roadway, should slope ?f — ’ PERSPECTIVE VIEW than ;2 fee.tt.tsltje?fd)é burn lights "
§w downward 1o the left. For the left side of the roadway, striping may be omitied it drums ore usec.
s g should slope downward to the right. These drums 5.Drums must extend the length
>E, 5. Identification markings may be shown only on the back of the e are not required of the culvert widening.
‘5: barricade rails. The maximum height of letters and/or company logos on one-way roadway
2o used for identification shollbe 1".
2 5 E 6. Barricades shallnot be placed parallel to traffic unless an adequate PERSPECTIVE VIEW Detour \ = LEGEND
ote clear zone is provided. Roadway 0
z2>" 7. Warning lights shallNOT be installed on barricades. %
-5 E 8. Where barricades require the use of weights to keep from turning over @ Plastic drum
2285 9 p from turning over, .
Qe the use of sandbags with dry, cohesionless sand is recommended. The . ) ‘H:H’ “H=H’ 5 -3
° %g\ sandbags willbe tied shut to keep the sand from spiling and to The three rails on Type 3 barricades 32 £ —_— Plostic drum with steady burn light
-2 R maintain a constant weight. Sand bags shallnot be stacked in a manner shallbe reflectorized orange and 10 % ° S CHD or yellow warning reflector
8,8 that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side g Ny @ _/\
ac- Rock, concrete, iron, steel or other solid objects willNOT be facing one-way traffic and both sides 39 Steady b ing light
230 permitted. Sandbags should weigh o minimum of 35 Ibs and a maximum of for two-way traffic. Py 1 Il Ml HL| ‘Z 2 % 2 oreoelilow u;nor:;rmr:gﬂégdor
5 § 4 50 Ibs. Sandbags shallbe made of a durable material that tears upon Barricade striping should slant LJ U LJ |_|_| = € y 9
o 25 vehicular impact. Rubber (such as tire inner tubes) shallnot be used downward in the direction of detour = § =3
'g~°‘2 for sondbogs. Sendbags shollonly be placed along or upon the bose ’ 5 — % .
u-"é S supports of the device and shallnot be suspended above ground level g : '“_;"90?9 “U""be"h‘Of Pt'°5ftf'_° dffut:':s on the
o2 or hung with rope, wire, chains or other fosteners. . ; £ e % side ol approaching traffic it the crown
%:_ﬂ 9. Sheetingg for borricades shallbe retroreflective Type A or Type B 1. Signs should be mounted on independent supports at a 7 foot 8'max. length Type 3 Borricades €3 2 E width mokes it necessary. (minimum of 2
[ forming to D tmentol Moterial Specification DMS-8300 unl mounting height in center of roadway. The signs should be a ® ! and maximum of 4 drums)
:m 5= z?:e?;?;:gnofed epartmental Material Specification unless minimum . of 10 feet behind Type 3 Borricades. < o =)
= §§ ' 2. Advance signing shallbe as specified elsewhere in the plans. PLAN VIEW % %
528 Borricades sholl NOT PLAN VIEW
o = .
. n rt.
I be used o9 o sign support TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
> 0w
3.;;12 Minimum
°o ¢ nominal Reflective
852 A NN Sheeting CONES
5<% 6" Y gn 7 inches. .
wEL . orange
o
e2° | TYPICAL STRIPING DETAIL FOR BARRICADE RAIL ©hit
=l i . white
5327 4" min., 8' mox. 374" - " range
& §§‘§ 6" "mm.. ’ o mox.
YoEw 2" min. . . 3" min.
Y " white
SN F 4" min. . . .
4 & R ol 2" to 6
@ 2= & ‘
& <% T 28" min. 3" min.
= min.
o~
Stiffener 28"
. Flot rai ' min-
Stiffener may be inside or outside of support, but no more than _ L 41_ 4L
2 stiffeners shallbe ollowed on one borricode.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Marker
FOR SKID OR POST TYPE BARRICADES
Alternate .. .
Alternote QD 28" Cones shallhave a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shallhave a minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. QD 30 Ibs. including base.
| 50' | ot 50" moximum  spocing | 50"
T | | T SHEET 10 OF 12

[m} 4. (:':mecsl or tul;ular m;rkers Tshhull h(:lve t‘wmi ord whi':ellznd orange rir?e‘:tivled B ARRIC ADE AND C O NS T R UC T IO N
On one-way roads Desirable N oE?ers s?rfzcgwgng r?qveit thee rreeqj:eln\:;nt:nofs Dse:crt:-leent%I :Ar:toec:io; sece C HANNE L |Z|NG DE VlCE S

Min. 2 drums Min. 2 drums 1. Traffic cones and tubulor markers shallbe predominantly oronge, and ' ® Traffic
or 1Type 3 or 1 Type 3 meet the height and weight requirements shown above. = E,S_afe_ty
barricade QD barricade 2. One-piece cones hove the body ond bose of the cone molded in one consolidated Texas Department of Transportation ivision
STOCKPILE unit. Two-piece cones have a cone shaped body and o separate rubber base, l P P Standard
or ballast, that is odded to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
@ height shown, in order to aid in retrieving the device.
O =] [m] O

downstream drums i i il .
or b:rricode mo ube slockpile location Channelizing devices parallelto traffic Specification DMS-8300 Type A or Type B. )
. y is outside ile i 5.28" cones and tubulor markers are generolly suitoble for short duration ond
omitted here lear z0n should be used when stockpile is . k
clear zone. within 30" from travel lane. ?hort-term stationory work as defined on BC(4). These should not be used
or intermediate-term or long-term stationary work unless personnelis on-site
<o to maintain them in their proper upright position. BC( 10) 2 1
JR— R RN - - - RN - - RN - RN RN 6. 42" two-piece cones, verticalpanels or drums are suitable for all work zone FILE: bc-21.dgn on: TxDOT ‘CK: TxDOT ‘Dw: TxDOT ‘CK: TxDOT
=> durations. © TxDOT  November 2002 CONT |SECT JoB HIGHWAY
7. Cones or tubular markers used on each project should be of the same size REVISIONS 6451|209 201 FMQ455
W and shape. 9-07 8-14
Ly TRAFFIC CONTROL FOR MATERIAL STOCKPILES 3 51 S cont A
<z 713 DAL COLLIN 25
ow
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WORK

GENERAL

ZONE

PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

1. The Controctor shallbe responsible for maintoining work zone ond
existing pavement markings, in accordance with the standard
specifications and special provisions, on allroadways open to traffic
within the CSJ limits unless otherwise stoted in the plans.

2. Color, patterns and dimensions shallbe in conformance with the
"Texas Manualon Uniform Traffic Control Devices" (TMUTCD).

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

4. Pavement markings shallbe installed in accordance with the TMUTCD
and os shown on the plans.

No warranty of any

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

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

7. Allwork zone pavement markings shallbe installed in accordance
with Item 662, "Work Zone Pavement Markings."

TxDOT assumes no responsibility for the conversion

RAISED PAVEMENT MARKERS

1. Povement morkings that are no longer opplicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway
shallbe removed or obliterated before the roadway is opened to troffic.

2. The above shallnot apply to detours in place for less than three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

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

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

5. Subject to the approvalof the Engineer, any method that proves to be
successfulon a particulor type pavement may be used.

6. Blost cleoning may be used but willnot be required unless specifically
shown in the plans.

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

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

9. Removal of existing pavement morkings ond markers willbe paid for
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS," unless otherwise stoted in the plans.

on BC(12).

2. Niraised pavement markers used for work zone markings shall meet

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Raised pavement markers are to be ploced according to the patterns

the requirements of Item 672, "RAISED PAVEMENT MARKERS" and Departmental

10.Black-out marking tape may be used to cover conflicting existing

markings for periods less than two weeks when approved by the Engineer.

of DMS-8241.

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

1. Removable prefabricated pavement markings shallmeet the requirements

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

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

DISCL AIMER:

markings within the work limits.
2. Work zone pavement markings shallbe inspected in accordance with
device inspections os required by Form 599.

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

iluminated by outomobile low-beom headlights ot night, unless sight
distance is restricted by roadwoy geometrics

4. Markings failing to meet this criterio within the first 30 doys after

Specification Item 662.

DATE:
FILE

1. The Contractor willbe responsible for maintaining work zone povement

distonce of 300 feet during normoal daylight hours ond 160 feet when

placement shall be replaced at the expense of the Contractor as per

the frequency and reporting requirements of work zone traffic control

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

e —

Height of sheeting
is usually more than
1/4" and less than 1"

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

1. Temporary flexible-reflective roadway marker tabs used as guidemarks
shallmeet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designated representative. Sampling and testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

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

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used as guidemarks shallbe from the approved
product list, and meet the requirements of DMS-4200.

2. Alltemporary construction raised pavement markers provided on a
project shallbe of the some manufacturer.

3. Adhesive for guidemarks shallbe bituminous material hot applied or
butylrubber pad for all surfaces, or thermoplostic for concrete
surfaces.

Guidemorks shallbe designoted os:
YELLOW - (two omber reflective surfoces with yellow body).
WHITE - (one silver reflective surfoce with white body).

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
SDE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS OMS-8242
Adhesive pad
A list of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).
SHEET 11 OF 12
é@ Traffic
= L_.,S_afe_ty
l Texas Department of Transportation s,;‘jﬁ,;gﬁ'd

BCUIMN-21

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

FILE: be-21.dgn on: TxDOT [ex: T«DOT [ow: TxDOT [ex: TxDQT

©TxDOT February 1998 CONT |SECT JoB HIGHWAY
REVISIONS 645109 001 FMR455

2-98 9-07 5-21

1-02 7_]3 DIST COUNTY SHEET NO.

1-02_ 8-14 DAL COLLIN 26
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PAVEM

ENT MARKING PATTERNS

10 to 12"

i

10 to 12"
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|fI> Type lI-A-A

Type Y buttons

RAISED PAVEMENT MARKERS - PATTERN A

g‘ REFLECTORIZED PAVEMENT MARKINGS - PATTERN A
s
>
<
g
2 l
2 _— 'f =<§ —_—
Yellow

4 to 8"

=-.. o o

Type I-A-A <z

[o2e} ODOOODOOODOOODOOOD
‘700

o oooofo Doawon
6 to 8" Type II-A-A

<3
Ifl> buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

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

TxDOT assumes no responsibility for the conversion

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR

Type Y
RAISED PAVEMENT MARKERS - PATTERN B

the Engineer.

TWO-LANE, TWO-WAY HIGHWAYS

Type I-C

White 4
=-..

ODoOO0OO0ODODOOODODOOCODODOOODOOODODOOODOOCODOOCODODOOODOOCORDO
Type W buttons < Type I-C or I-C-R
[nle]
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Yellow Type I-A

Y \D Type Y buttons
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Type I-A Type Y buttons

o> Yellow P yp
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c> Type W buttons zo Type I-C or I-C-R
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REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

The use of this standard is governed by the "Texas Engineering Practice Act'.
of this standard to other formats or for incorrect results or domages resulting from its use

kind is made by TxDOT for any purpose whatsoever.

DISCL AIMER:

EDGE &

RAISED PAVEMENT MARKERS Type I-C

LANE LINES FOR DIVIDED HIGHWAY

—_
White 7

Oﬂ'/‘Type I-C < b
oo ooooo ooooo

2> /7

P = Yellow
|f(> White

_ ooooo
Type ll-A-A Type Y buttons <‘;|
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ooQ o oo 0Oo0OoOODoOOODOOODOOOOOO OO0DoOO0OODODOOODOOOODOOOODO
_ ooooo ooooo ooooo

_7:000 DODOD\ [alelalelal]
Type I-C

Type W buttons

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

RAISED PAVEMENT MARKERS

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

Type W buttons

& <

Type I-C
_TJ\DDOD ::;an

o>

_— ~_ - _ ooooo ooooo ooooa goooo
White <
oOopooon0 o o0 oOoopoooobmooopooopOOOOOOODOOODOOOO
—_ —_ —_— —_— ooooo ooooo ooo ooooo ooooo ooooo
Yellow Type Y buttons Type l-A-A
—_— _— _— _— ooooo ooooo gogoo ooooa ooooo ooooo
ooboboooon 0000000000000 O0ODOOO0ODOOOODOOODOOODOOOODO
_— —\ /— _— ooooo ooooo [n]e]ule/m] ooooo ooagol ooooao
White
Type W buttons Type I-C

o>

DATE:
FILE

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3"

Type lI-A-A Type Y buttons
RAISED o o o o o o o o\o o o/o O o

DOUBLE T \§ j/
MARKERS o o o o o o o o O o o o o o

NO-PASSING 4"
REFLECTORIZED L—

PAVEMENT " I
LINE MARKINGS 4 to 12 'r*
Yellow
Type I-C ,I-A or II-Q;A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT oo o o o o o oo o o o o o o
MARKERS
LINES OR SINGLE 60" + 3"
REFLECTORIZED °
NO-PASSING LINE PAVEMENT
MARKINGS 4" White or Yellow
Type I-C Type W buttons
WIDE vt 1-2" J_D%O o cl><_|:| o o o o of/o o o o
LINE WARKERS Fo oo oo o o oo o0 o0 00O
8"
(FOR LEFT TURN CHANNELIZNG LINE it b
OR CHANNELIZING LINE USED TO MARKINGS —
DISCOURAGE LANE CHANGING.) White
30"+ 3" Type 1-C or l-A-A 30, +/-3"

DoOoaQO 0Qno o
CENTER  pmeuent Q\\f 5,15
LINE MARKERS |<—10' | 30 | Type W or > >
Y buttons
OR
k401 —
LANE REFLECTORIZED o = [u} y —
PAVEMENT
LINE MARKINGS |(_ 10° I 30-(I\/ White or Yellow
Type I-C or lI-A-A
BF\)OKEN (when required)
LINES
RASED O O a . lo o o o o
PAVEMENT [ o o o 1-2 o o o o / ]
MARKERS
AUXILIARY 3 9 Type I-C or lI-C-R
OR
LANEDROP &
LINE e — - -
MARKINGS 3 9
REMOVABLE MARKINGS 5+ 6"

I‘—’I
(- 10’ L 30 |

Raised Pavement Markers

WITH RAISED
PAVEMENT MARKERS

If raised pavement markers are used
to supplement REMOVABLE markings,
the markers shallbe applied to the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for

solid lines. This allows an easier
removal of raised pavement markers
and tope.

200+ 1
Centerline only - not to be used on edge lines

SHEET 12 OF 12

é@ Traffic
= Safety
l Texas Department of Transportation SDthﬂg;'d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement markers used as standard
pavement markings shallbe from the approved
products list and meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS."

BC(12)-21

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: be-21.dgn on: - TxDOT ‘CK: TxDOT‘DW: TxDOT ‘CK: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT [SECT JoB HIGHWAY
197 9_07REV‘55_‘°2N13 645109 001 FMB455
TWO-WAY LEFT TURN LANE IV
102 8-14 DAL COLLIN 27

106




DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

Warning sign TABLE 1
and rumble strip Flagger to v of Rumble GENERAL NOTES LEGEND
sequence 1N Flagger ADT Stri ) .. .
opposite direction (Length of Work Arnr'lc?ys 1. Each Rumble Strip Array should zzz7z2 | Type 3 Barricade 8 a Channelizing Devices
1s same os below. Area) - consist of three rumble strips spaced C[[]j . Truck Mounted
] < 4,500 1 . center to center at the spacing shown Heavy Work Vehicle A | attenuator (TMA)
178 Mile > 4,500 2 @ in Table 2, placed transverse across AN Trailer Mounted A Portable Changeable
< 3500 ] L the lane at locations shown. 15! Flashing Arrow Panel ‘ Message Sign (PCMS)
. 174 Mile . - ) .
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" == | Sion <p | Troffic Flow
] < 2.600 1 [ ] sign should be located after the <> Fla O Flagger
s " 172 Mile S 5600 2 5 . 5 CW20-1D "ROAD WORK AHEAD sign and 9
ga i = o . o spaced as shown. If traffic is
52 1 Mile < 1,600 ! 3 ‘- 2 observed to be queuing, or is Minimurm Suggested Moximum | o
.0 2 1, C . C expected to queue beyon e Rumble ! pocing o : Suggested
i ] 2 1.600 2 w wn ted 1 b d the Rumbl Posted |Formula T DesrLobleth S f Isl'gfl: bAoA
€ N N S Mile N/A 2 . Strips, the CW17-2T sign and the Speed oper rengins Chonnefzing Spacing  [Longitudinal
5=¢ 3 o 3 ‘- A first Rumble Strip Array may be x o T T s s e e groce
=5, 3 3 e | 1<) located upstream of the CW20-1D offset [Offset [Offset | Taper | Tangent |°5'°"cC
2= 9 o 2 o HE sign as necessary to provide 30 ,| 150" [ 165" | 180" 30 80’ 120 90
= L i
2256 @ @ A needed warning. 35 |- % 205' | 225 | 245' | 35 70 | 160 20°
oox ; ; ; ; ; ; ;
w%g " .Q. 3. Temporary Rumble Strips willbe 40 265" | 295" | 320 40 80 240 155
2oL - considered subsidiary to Item 502, 45 450" | 495' | 540 45' 90! 320' 195
Eg@ " and shallbe a product listed on the 50 500' | 550" | 800" 50' 100" 400' 240"
tgg . Corr_'npliant Work Zone Traffic Control 55 L-WS 550' | 605' | 660 55 110" 500" 295"
$E68 . O‘/Seejote 8 Devices. 60 600' | 660 | 720' | 60" | 120’ 600’ 350'
25 > ; ; ; : ; ; ;
%gg U... 4. Remove Temporary Rumble Strips before 65 650l 715. 780I 65I BOI 7DOI 4]OI
'5'55 removing the advanced warning signs. 70 700" | 770" | 840 70 140 800 475
§§2 < 75 750" | 825' | 900" 75" 150" 900" 540'
2 § 5. Temporary Rumble Strips should not
S - be used on horizontalcurves, loose x Conventional Roads Only
o .
£§§ - 2 grovel,soft or bleeding aspholt, x x Taper lengths have been rounded off
~25 < heavily rutted pavements or unpaved P 9 . )
s.;g « Rumble o surfaces. L=Length of Taper(FT) W=Width of Offset(FT)
ges Strip N . S-Posted Speed(MPH)
837 g N Array 6. Temporary Rumble Strips shallbe
32%5|Rumble Strip > (See —_ instolled and intained
333 Array f— note 1) 3 In:rom(fjn ?Zdn:::'r?so:'n:co::‘nendat‘ons TYPICAL USAGE
0 ufactu ions.
g |(See note 1) — —F P MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
§§£ > 7. This standard sheet shallbe used DURATION STATIONARY TERM STATIONARY [ STATIONARY
5% > Q in conjunction with other appropriate Ve v
A.gg‘a Q‘ Rumble - TCP standard, TMUTCD typical application
£X0 = Strip - or project specific detail for the
5279 . Arrays . project.
%08 -t (See J——
5§‘é§ note 1) - = 8. The one-lane two-way application may
Y & -
Sfvo Ut'l'.ze o floggevj,on Automated Flagger @ Signs ore for 1llustrative purposes only. Signs
o o= . Assistonce Device (AFAD) or o Portable required may vary depending on the TCP,TMUTCD
%) e . . »
5 £% > Troffic Signal (PTS). Typical Application, or project specific detoails
= . for the project.
9. Replace defective Temporary Rumble
Rumble Strip Strips as directed by the Engineer. * For posted speeds in excess of 65 MPH,1t 1s
Arra RUMBLE ) recommended that spacing 1s 1ncreased as speed
(Seegnote D f— - STRIPS 10.Temporary Rumble Strips may be used limits 1ncresase. Increasing space between rumble
_—_ AHEAD on freeways or expressways based on strips will 1mprove effectiveness.
The second -t * engineering judgment ond written
Rumble Strip direction from the Engineer.
Array 1s required -
when the ADT CY\/W 2T
. R > 48" X 48
thresholds 1n o o s e 2)
Teble 1 1ndicote L L bol o o ee note
the need for 2 § 3?‘ 2 3
Arrays. -§ _§ s £
%] n
RUMBLE \VARVA FANEA
VAN STRIPS
AHEAD
Cw17-2T "
48" X 48" E *@ Traffic
=< (See note 2) L")siﬁsei%l
TABLE 2 l Texas Department of Transportation Standard
Approximate distance
- — CW20-1D Speed petneen strips an
48" X 48" J
TEMPORARY RUMBLE STRIPS
< 4@ MPH 12’
Cw20-1D
WZ(RS-1a) 48" X 48 WZ(RS-1b) z ;g m: & 15
- 60 MPH 20’ FILE: wzrs22.dgn on: TxDOT ‘CK: TxDOT‘Dw: xDOT ‘CK: TXDOT
_ TXDOT  November 2012
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE S sistlos | oo1 | Fioiss
EL_.‘J TWO—WAY APPL'CAT'ON ON CONVENTIONAL ROADWAY > 65 MPH * 35+ i:lg 122 DIST COUNTY SHEET NO.
SE DAL COLLIN >8
7




DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

LEGEND
| zZzZzz2|Type 3 Barricade e Channelizing Devices
. Truck Mounted
| | | HeGVy Work Vehicle w Attenuator (TMA)
AN f AN
| Trailer Mounted Portable Changeable
@ | @ @ | G N 5 “ Flashing Arrow Board ‘ Message Sign (PCMS)
: ; e 11 010 | o =~ o G [t e
° | 2 | END (Flogs- 2 ;',:C; ROAD WORK Fl
3 2 See note 1 n <>\ ag D—( ) |Flagger
2 & CW20-1D ROAD WORK G20-2
<
< o . 48" X 48" N N | 48" X 24" — ‘
g‘&. | (gloqs' e S | 3 Ego'xz " (See note 2) A De;i:;;’: Sug%iitcelggMg:mum Minimum Suggested
S5 ee note > E} " " Posted |Formula i Sign UI9es
: 3 3 Taper Lengths Channelizing f Longitudinal
‘i§ 2 & (See note 2) A | Speed % x Desices Sp?.i-.r.ng Buf?er e
€ x 10’ 1 12’ On o On a i 8"
£y | e | offset [Offset [offset | Toper | Tangent | Stonc
S, 5 CW20-1D € n s € 30 ' ' | V ' ' '
:33 48" X 48" c8loo < 5 < | W52 150. 165 : 180. 30. 60. 120. 90.
z2>"| (Flags- TR R € s g 35 |L- 0 205' | 225" | 245 35 70 160 120
-5E| Seenote D | 5% | N < 32|2, I 40 265' [ 295' [ 320' [ 40’ 80’ 240 155
v~ _
<g x . RE 55(2® | I 45 450" | 495' [ 540 | 45 90’ 320° 195’
~— x
.;_E&;_% - | | - g § x el I 50 500' | 550" | 600" 50 100" 400’ 240"
=1
gg 2 - < | ﬂ : 55 L-WS 550' | 605' | 660" 55 110" 500" 295'
tg ? § g 5 * < | 60 600" | 660' | 720" 60’ 120" 600" 350
t gg <o | | = 2 | * = | 65 650' | 715" | 780' | 65 130' 700’ 410"
245 ° u: 4 e 70 700" | 770" | 840" 70" 140’ 800" 475"
et e3 e - 4 2y nactive | 75 750' | 825' | 900' | 75 | 150' | 900’ 540°
'::8.3 o | Min. m =1l Workhvehlcleg Min. work vehicle -
s 3135 Y= or other equipment | L] ol  (See Note 7) x Conventional Roads Only
3" 3 - necessary for the S
cp 5 x | | work operation, = | |xx Toper lengths have been rounded off.
>+ s such as trucks, y L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
2 H 8 7 P e moveable cranes, | n =z :
=< 5 Sle etc., shallremain in olc
D'§§ Channelizing devices [ 3 Eg | oreas seporated from "= I TYPICAL USAGE
3. may be omitted if the Y lanes of traffic by I | MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
£ge work ored is @ minimum g clt'norlllnte_hzmg devices | I DURATION STATIONARY | TERM STATIONARY STATIONARY
285 of 30" from the 0 at all times.
859 1 v v v v
CE nearest traveled way. J | | olc ¥ ol
0.5 n Mms o £ |
o6& n ot Y =
508 T 8 ) gl | GENERAL NOTES
E*E | 325 v (See notes 4 & 5) | = EI
mg% L] x [ | | ) o] 1. Flogs attached to signs where shown, ore REQUIRED.
E‘i‘ ° [ go N 8 EI 2. Alltraffic control devices illustrated are REQUIRED, except those
:'_'" | L g | b R A g denoted with the triongle symbolmay be omitted when stated in the
O.S‘g (See notes 4 & 5) . o | 3£ x I plans, or for routine maintenance work, when approved by the Engineer.
& %g‘g - = § | 3. Stockpiled material should be placed a minimum of 30 feet from
X356 7. \ 'Y [ /A | nearest traveled way.
£ —
Eé"@ﬁ | < | " g | 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
3 o< g.,88 . > (See notes 4 & 5) | | oscilloting or strobe lights. A Shadow Vehicle with o TMA should be
8 £% o9 5 E used anytime it can be positioned 30 to 100 feet in advance of
| ® 159 | B A a I the area of crew exposure without adversely affecting the
5 °“ - | ® | performance or quality of the work. If workers are no longer present
: " g‘ 38 e - | but road or work conditions require the traffic controlto remain in
| o | o § 3 E 3 | place, Type 3 Barricades or other channelizing devices may be
w152 | LY " | substituted for the Shadow Vehicle and TMA.
5 6|> >~ 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
| | L * - I surface, next to those shown in order to protect a wider work space.
x - | 6. See TCP(5-1) for shoulder work on divided highways, expressways and
— | g, 85 | freeways.
ol 3 € 7. Inactive work vehicles or other equipment should be parked near the
| | o | . .
w50 right-of-way line and not parked on the paved shoulder.
[} o | 5 °|* © I 8. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
% | 1—; | : - | "ROAD WORK AHEAD" signs for shoulder work on conventional roodways.
o o o o Y |
< Q [
» & END 2 2 8 | 3 |
o o 2 3
ROAD WORK 2 H 3 3 |
| 620-2 | o 7 I
CW20-1D 48" X 24" END | |
‘:_8" X 48" (See note 20 A CW20-1D |
(Flags- N 2w @ G
@ | @ See note 1) @ | @ 48" X 48 ROAD WORK | é@ Traffic
(Flags- 620-2 | - Operations
See note 1 - N l . Division
| | (28 X 34 N Texas Department of Transportation Standard
ee note | CW20-1D
48" X 48"
Flogs- TRAFFIC CONTROL PLAN
ee note
CONVENTIONAL ROAD
SHOULDER WORK
TCP (2-1a) TCP (2-1) TCP (2-1¢)
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e leklindn oo o o<
© TxpOT December 1985 CONT |SECT JoB HIGHWAY
. Conventional Roads Conventional Roads Conventional Roads vt agg 0" 645109 | ool FM455
L.'_Ju 8-95 2-12 DIST COUNTY SHEET NO.
3z 97  2-8 DAL COLLIN >9
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DocuSign Envelope ID: 163F94BA-8344-4D6F-AF73-652BE2BF3AA9

LEGEND
Warning Sign Sequence Type 3 Borricade 8 8 [Channelizing Devices
in Opposite Direction Truck Mounted
S Bel . u ul
ome as Below a. | END Heavy Work Vehicle AN | Attenuator (TMA)
| ROAD WORK Eg:)-x“ 48" Trailer Mounted AN Portable Changeable
@ G 620-2 (See note 2) A 5 Flashing Arrow Board ‘ Message Sign (PCMS)
- \ 48" X 24" -2~ [Sign Traffic Flow
B2 o\ | PREPARED cW20-1D < <3
\ TO STOP 48" X 48" S\ |Flag D-() Flagger
AMAAA~——+ = g 00ror (Flags- 99
T0 g Line i
Yield Line / See note 1) Minimum Suggested Maximum -
c ONCOMING | | (See Note 2 A bosted |Formue | g eSO *Soacing of M | Suggested | Stopping
>0 o v oper Lengths Channelizin f Longitudinal Sight
g g TRAFFIC 5 Speed X X Devlicleg Spﬂ;‘fg Bir;?;ruslggce Distlgnce
CH R1-2aP * 10 " 12' On o On a ; 8"
8 1B X 36" | . cw20-7 offset [offset [offset | Toper | Tangent |PS'once
e, (See note 9) . 48" X 48 30 5| 150" [165 180 | 30 60’ 120' 90’ 200’
8.3 /J/«‘ g2 XXX 35 | . o= [205" 225" [ 245 35 70" | 160° 120' 250'
zo“;_:g A . * e FEET a 40 265' | 295" | 320" 40' 80" 240' 155" 305"
S5E ggg'cciggs ot 20° Taper ] | s / END 45 450" | 495' [ 540" | 45 90" 320° 195' 360’
ges . 3lg 24" X 18" A p ROAD WORK 50 500' [ 550' [ 600" [ 50" | 100 400" 240’ 425’
8 §§ - ) G20-2 55 L=WS 550' | 605' | 660° 55' 110' 500' 295 495’
503 -t e ies N, 48" x 24" 60 600" [ 660' [ 720' | 60' [ 120 600’ 350° 570"
u‘:;; flagger stations 65 650' | 715" | 780" 65 130" 700' 410" 645"
ges SOl s 70 700' [ 770' [840"| 70" | 140" | 800' 475' 730"
§§§ at night 75 750' | 825' | 900" 75" 150" 900’ 540' 820"
S s g . x Conventionol Roads Only
o2 2 Temporary L x x Taper lengths have been rounded off.
23 N 24" Stop Line v L-Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
2.8 o x (See Note 2) A )
"yl £3 100" Approx. TYPICAL USAGE
£88| Shadow Venicle with b . 20" spocing MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
>5 6| TMA ond high intensity | Sl.E DURATION STATIONARY | TERM STATIONARY STATIONARY
2<g| rotating, flashing, =\
T, | oscillating or strobe ml v v v
gge lights.(See notes 6 & 7) | GENERAL NOTES
> Qo
ox O y
0'3.3 alb 1. Flags attached to signs where shown, are REQUIRED.
L2 ;g o® bt 2. Alltraffic control devices illustrated are REQUIRED, except those denoted with the triangle symbol
g s . | : . 4 may be omitted when stoted elsewhere in the plons, or for routine mointenonce work, when opproved
?ét [ ) Shadow Vehicle Lo by the Engineer.
S ® . R1-2 it TMA ond RS ¥ 3.The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
38‘6 Devices at 20 A 42" X 42 " X 42" r:)gtotliztensny g ROAD XXX FT" sign, but proper sign spacing shallbe maintained.
£X0o spacing on the Taper ) Eg § / floshing' (o) 4. Floggers should use two-woy radios or other methods of communication to controltraffic.
5 »0 ole TO oscillotir"ng or 5. Length of work space should be based on the ability of flaggers to communicate.
w"’g . n|o | strobe lights. 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
& 'g§ s Py y ONCOMING RI-"20P N (See notes 6 & 7) — in advance of the area of crew exposure without adversely affecting the performance or quality of
YyEn| Temporary o TRAFFIC 48" X 36 the work. If workers are no longer present but rood or work conditions require the traffic control
SEyp| Yied Line JP—l See note 9) to remain in place, Type 3 Borricades or other chonnelizing devices moy be substituted for the Shodow
g oS| (SeeNote 2) A vy © Veicle and TMA.
g £% | 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 o wider work space.
20" spacing ol & XXX
on the Toper — | 2 TCP (2-2a)
| 2y CW16-2P
—3 FEET f "
Except in m%g 24" X 18" A 8. The R1-2 "YIELD" sign troffic controlmay be used on projects with approaches that hove odequate sight
W3-2 emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
| 48" X 48" flogger stations a '7r In rural areos, roodwoys with less than 2000 ADT, work space should be no longer than 400 feet.
.?Iholl_be' 5 / > BE 9. The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shollbe placed on o support ot ¢ 7 foot minimum
illuminate i i
| > ot night - PREPARED mounting height.
TO STOP
< CW3-4 TCP (2-2b)
Y Temporary 48" X 48" 10.Channelizing devices on the center line may be omitted when a pilot car is leading traffic and
- " . — y p 9
| 24" Stop Line N - (See note 2) A approved by the Engineer.
(See Note 2) A 11.If the work space is located near a horizontalor vertical curve, the buffer distances should be
CW20-4D increased in order to maintain stopping sight distance to the flagger and a queue of stopped vehicles.
| G 28" X 48" (See table above).
> 12.Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be limited to
emergency situtations.
END |
ROAD WORK v . Traffic
oo | é Operations
48" X 24" | l Texas Department of Transportation s",;‘jﬁ,;gﬁ'd
END
ROAD WORK TRAFFIC CONTROL PLAN
48" X 48" 620-2 ONE-LANE TWO-WAY
(Flags- 48" X 24"
S te 1
ee note TRAFFIC CONTROL
See note 1)
TCP (2-2a0) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
_ _ FILE: tcp2-2-18.dgn DN: ‘CK: ‘DW: ‘CK:
O N E I_ AN E T W O W AY O N E I— AN E T W O W AY © TxpOT December 1985 CONT |SECT J0B HIGHWAY
REVISIONS 6451 29 001 FMB455
o (CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS o i
=2 €ss than ce Note 4-98 28 DAL COLLIN 30
162
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GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED

STAKE ON DOWNHILL SIDE OF IN ACCORDANCE WITH MANFACTURER'S
1 LOG AT 8'(ON CENTER) MAX. RECOMMENDATIONS, OR AS DIRECTED BY THE
FLOW ADDITIONAL UPSTREAM (TYP.) AS NEEDED TO SECURE LOG, ENGINEER.
FLow TEMP. EROSION STAKES FOR HEAVY OR AS DIRECTED BY THE 2. LENGTHS OF EROSION CONTROL LOGS SHALL
ADDITIONAL UPSTREAM CONTROL LOG SECURE END RUNOFF EVENTS ENGINEER. BE IN ACCORDANCE WITH MANUF ACTURER'S
STAKES FOR HEAVY OF LOG TO ROW B— RECOMMENDATIONS AND AS REQUIRED FOR
RUNOFF EVENTS STAKE AS — | — DISTURBED AREA ‘L ROW THE PURPOSE INTENDED.
DIRECTED ) N v & (@ (((((((( (e TEMPORARY 3. UNLESS OTHERWISE DIRECTED, USE
X & S T Eofﬁfgl_ BIODEGRADABLE OR PHOTODEGRADABLE
»
((((( ! S (@@« Flow 'T S LOG CONTAINMENT MESH ONLY WHERE LOG WILL
IL(((( (e B : —= ~ REMAIN IN PLACE AS PART OF A VEGETATIVE
~ e ! ~_ P / I\ DISTURBED AREA SYSTEM. FOR TEMPORARY INSTALLATIONS,
OF L0G 10 * s PR OF CRB stoue eno ] ek oF coRB oo Vo CoGRNT FiLTeR ATERIAL
STAKE LOG ON DOWNHILL B— LIP OF GUTTER OF LOG TO :
STAKE AS SIDE AT THE CENTER STAKE AS — TO ACHIEVE THE MINIMUM COMPACTED DIAMETER
DIRECTED AT EACH END, AND AT STAKE ON DOWNHILL SE OF DIRECTED \ SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
ADDITIONAL POINTS AS TEMP. EROSION LOG AT 8'(ON CENTER) MAX. ADDITIONAL UPSTREAM LIP OF GUTTER DEF ORMATION. o
NEEDED TO SECURE LOG CONTROL LOG AS NEEDED TO SECURE LOG, STAKES FOR HEAVY 5. STAKES SHALL BE 2" X 2" WOOD OR

*3 REBAR, 2'-4' LONG, EMBEDDED SUCH THAT
2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
THE ENGINEER.
6. DO NOT PLACE STAKES THROUGH CONTAINMENT
PLAN VIEW PLAN VIEW PLAN VIEW esh
7. COMPOST CRADLE MATERIAL IS INCIDENTAL &
WILL NOT BE PAID FOR SEPARATELY.

(4' MAX. SPACING), OR AS DIRECTED BY THE
OR AS DIRECTED BY ENGINEER.

THE ENGINEER.

RUNOFF EVENTS

TEMP. EROSION

R.O.W.
CONTROL LOG 8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
gu{)ﬁ:KEATLOTiEO';Eﬂ?EVQHILL TEMP. EROSION j\ ON TOP OF LOGS & SHALL BE OF SUFFICIENT
AT EACH END, AND AT CONTROL LOG COMPOST CRADLE SIZE TO HOLD LOGS IN PLACE.
ADDITIONAL POINTS AS R.O.W. STAKE UNDER EROSION 9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TEMP. EROSION NEEDED TO SECURE LOG _\ STAKE CONTROL LOG S TO PREVENT RUNOFF FROM FLOWING AROUND THE
CONTROL LOG (4'MAX. SPACING), OR COMPOST CRADLE N\ X _\ LOG.

UNDER EROSION
CONTROL LOG  §

AS DIRECTED BY THE
ENGINEER.

10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
UPSTREAM STAKES MAY BE NECESSARY TO KEEP

W \ ﬁk LOG FROM FOLDING IN ON ITSELF.
\ \ \\ \

SECTION C-C

1(TYP)

WA

VA |h~ {
W% A

\nu“\\,n\u SARANAARANE AN RN ANREAANARAANAAA \ (UIAAN

SECTION B-B EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY

- MINIMUM
.7 COMPACTED
DIAMETER

ADDITIONAL UPSTREAM EROSION CONTROL LOG AT BACK OF CURB
STAKES FOR HEAVY

RUNOFF EVENTS

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

SECTION A-A
MINIMUM
EROSION CONTROL LOG DAM COMPACTED
DIAMETER

LEGEND

*3 BAR

The use of this stondord is governed by the "Texos Engineering Proctice Act". No warronty of ony kind is mode by TxDOT for ony 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:

DIAMETER MEASUREMENTS OF EROSION

EROSION CONTROL LOG DAM CONTROL LOGS SPECIFIED IN PLANS

EROSION CONTROL LOG AT BACK OF CURB SEDIMENT BASIN & TRAP USAGE GUIDELINES

An erosion controllog sediment trop may be used to filter

ot sediment out of runoff draining from on unstabilized orea. SHEET 10F 3
EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY Log Trops: The droinage orea for a sediment trop should not exceed ® i
5 acres. The trap capacity should be 1800 CF/Acre (0.5" over é g.e"‘.’g.'"
the drainage area). i ivision
REBAR STAKE DETAIL Texas Department of Transportation Standard

Controllogs should be placed in the following locations:
1. Within drainage ditches spaced as needed or min. 500" on center

TEMPORARY EROSION,

DATE:
FILE:

EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

EROSION CONTROL LOG AT CURB & GRATE INLET
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2. Immediately preceding ditch inlets or drain inlets
3. Just before the drainage enters a water course
4. Just before the draoinage leaves the right of way
5. Just before the drainage leaves the construction
limits where drainage flows away from the project.
The logs should be cleaned when the sediment has accumulated to a
depth of 1/2 the log diameter.

Cleaning and removal of accumulated sediment deposits is incidental and
willnot be paid for separately.

SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

EROSION CONTROL LOG

EC(9)-16
FILE:  ec916 ovTXDOT  [ek KM [owiLS/PT  [ox: LS
@TxDOTi JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 645109 001 FMD445
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TOP OF SLOPE

TOP OF SLOPE

6' BELOW
TOP OF SLOPE

° D

ot TP OF Slope
e T Ll SECURE END L
L — OF LOG TO

STAKE AS G (7777777t -
TAIBSL':;EACBIEEOW) TABLE BELOW)
/ END SECTION RAP DETAIL */\(((((((((:\‘\(((((((((((((((((‘ W
// EROSION CONTROL LOG // EROSION CONTROL LOG
STAGGER
50" ABOVE v o 10'%?”“ 7 EROSION CONTROL LOG SPACING TABLE 5-0" ABOVE @@ s--cﬁﬁ-iﬁ"“
e SLO‘P[ ((((K(@'\(s(( LOG DIAMETER - SLO "7\(’(((((((({'{6(?@&\{(%

N
sore o0 | & | 20 | / — /

TOE OF SLOPE T1OR STEEPER 5 0 15 20 TOE OF SLOPE
241 10 20° 30° 40"
EROSION CONTROL LOGS ON SLOPES 310 15 30" 45 60 EROSION CONTROL LOGS ON SLOPES
STAKE AND TRENCHING ANCHORING 4:10R FLATTER 20 40 60' 80" STAKE AND LASHING ANCHORING

« ADJUSTMENTS CAN BE MADE FOR SOIL TYPE:
SOFT, LOAMY SOILS-ADJUST ROWS CLOSER TOGETHER:

HARD, ROCKY SOILS- ADJUST ROWS FARTHER APART

STAKE STAKE

2" x 2" WO0O0D ROPE

The use of this stondord is governed by the "Texos Engineering Proctice Act". No warronty of ony kind is mode by TxDOT for ony 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.

EROSION CONTROL LOG ‘( ST REER ROPE
ADDITIONAL —
STAKING IF PLACE EXCAVATED ‘ 2 MINIMUM ‘ o ‘ EROSION EROSION
NEEDED FOR MAT%%EALO%)NELRJBEHIHN OVERL AP | CONTROL ~ CONTROL
HEAVY RUNOFF | | LOG LOG
CONTROL LOG. /
EVENTS i NOTCH Typ ——
EROSION
‘ 2" MINIMUM ‘ 2 ‘ CONTROL q
‘ OVERLAP ‘ ! LOG NN 7
‘\\‘n N\ / .-
0 ® q > > J SLOPE
(OO [ v et
_ SOIL TO PREVENT s 1]
& i UNDERCUTTING. 2
e 190 ) ))DIK BT N P S R S
° U 6" DIAMETER = ‘ ‘ ‘ ‘ ‘
MINIMUM |
| ] R | STAKE AND LASHING ANCHORING DETAIL
STAKE AND TRENCHING ANCHORING DETAIL = ez o
e —t Drvison
l Texas Department of Transportation Standard
TRENCH DEPTH TABLE K%"TéH'/z"— TEMPORARY EROSION,
LOG DIAVETER DEPTH o SEDIMENT AND WATER
p T POLLUTION CONTROL MEASURES
12 4"
8 5 EC(9)-16
FILE:  eclls ovTXDOT  [ek KM [owiLS/PT  [ox: LS
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
” REVISIONS 6451|09| 001 FMB455
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OVERLAP ENDS TIGHTLY

24" 24" MINIMUM
6" C
S’I:Z_CURE ETND COMPLETELY SURROUND CURB
OT LOG TO DRAINAGE ACCESS TO
STAKE AS AREA DRAIN INLETS WITH
DIRECTED EROSION CONTROL LOG

TEMP. EROSION
CONTROL LOG

SANDBAG

' —— FLOW

FLOW —— ~_|

STAKE OR USE SANDBAGS
- ON DOWNHILL SIDE OF

LOG AS NEEDED TO HOLD
IN PLACE (TYPICAL)

2 SAND BAGS

TEMP. EROSION
TEMP. EROSION L36S, AT ENDS, MDPONT, & AS - O CONTROL L.OG \/ 2 SAND BAGS
CONTROL LOG NEEDED OR SANDBAGS TO HOLD IN PLACE.
EROSION CONTROL LOG AT DROP INLET EROSION CONTROL LOG AT CURB INLET EROSION CONTROL LOG AT CURB INLET

NOTE:

EROSION CONTROL LOGS USED AT CURB INLETS
SHOULD ONLY BE USED IF THEY WILL NOT IMPEDE
TRAFFIC OR FLOOD THE ROADWAY OR WHEN THE
STORM SEWER SYSTEM IS NOT FULLY FUNCTIONAL.

MIN. CURB AND MIN.
GRATE INLET
(T,
LRI

The use of this stondord is governed by the "Texos Engineering Proctice Act". No warronty of ony kind is mode by TxDOT for ony 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.

TEMPORARY EROSION CONTROL LOG +
} USE STAKES ON DOWNSTREAM SIDE OF
& LOGS, AT ENDS, MIDPOINT, & AS 6"-8" <
: NEEDED OR SANDBAGS TO HOLD IN PLACE.
o SANDBAG 1
1%2]
& SECTION B-B

EROSION CONTROL LOG AT CURB & GRADE INLET = 247-30" =

SHEET 3 OF 3

,é‘& Design

Division
l Texas Department of Transportation Standard

16-18"

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

SANDBAG DETAIL EROSION CONTROL LOG
EC(9)-16
FILE:  ec916 ovTXDOT  [ek KM [owiLS/PT  [ox: LS
@ TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
” REVISIONS 6451|209 001 FMR455
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Face of
Approach slab or pavement abut cap
See Detail C @
; T . / w0
| i < ¢
L. 2 See Layout for slope ! . . B B
5% 2 | — i 1 filer faone, O
'3 5 | P q @ : g
23 | N r |
| .
28 o - | A X m \ 1 %
85 8% | EY !
LN =
| | |
g ! ! | A
25 l ‘ O[O0 O O o) 9] 2
©2 & Type R, Type F, Common 1-0"
55 % T S 2 s
i > | N < Protection Thickness
22 | Y -0 =
=
S VX Min Granular material
N ! Yy = (when specified) SECTION B_B
oD | > T
== v \ >
3 E‘ I g&’ Loose graded gravel or crushed stone Provide toewall when shoulder drain
§ v } . placed continuously along periphery is located adjacent to limits of stone
s 5 Toewall, I = g of granular material under riprap only riprap. Omit toewall when thickness of
3 [he as required - ?‘8% or as directed by the Engineer protection riprap is greater than 18"
2 3 Vlox s
> |
g | t B
7 ) ! = SECTION A-A AT CAP
[ 0 [
- | o<
S ! Y T
= | - <
= ! 9 %
| &8
| Y <
I
| 4
I
I
I
I

‘ ﬁ 8"X 18 Gage galvanized
} NEY flashing full length 8'X 18 Gage galvanized
| : 6 flashing full length
| <

of cap ¢ . .
7777777777777777777777777 3 v Y ﬁ Nail flashing to cap of cap

or wingwall and seal
with joint sealer
See Layout for limits @ \))

Plug ends and seal joint
along ends of cap and
PLAN side of wingwalls with
_ joint sealer

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

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

DISCLAIMER:

CAP OPTION A CAP OPTION B

DETAIL C

GENERAL NOTES:

Refer to Item 432, "Riprap" for stone size and gradation,
. and construction details. See Layout for limits and
Showing conc \ thickness of riprap specified.
traffic rail - See elsewhere in plans for locations and details of
shoulder drains.

See elsewhere in plans for rail transition

@ Top of cap to top of riprap dimension varies SHEET 1 OF 2
as directed by the Engineer. Provide 9" Min i
for beam/slab type bridges and 1'-6" for slab éﬁb g‘;ﬁ'g‘;ﬁn
, box b , lab b brid . .
span. box beam. or siab beam bridges l Texas Department of Transportation Standard
7
ELEVATION
Fie. srrstdel-19.dgn ou AES ek J6D  Jow: BWH ek AES
©rxpot April 2019 conT | sect 408 HIGHWAY
. REVISIoNs 645103 | 001 FMB455
'jl;.l E DIST COUNTY SHEET NO.
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Min

Grout when

specified ﬁT

m@j‘ﬁ%

By
=3

Slope of
embankment

Upright axes of stone
perpendicular to slope

FIGURE 1 ~ TYPE R STONE RIPRAP

dry or grouted

The use of this standard is governed by the "Texas Engineering Practice Act".
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of this standard to other formats or for incorrect results or damages resulting from its use.
6

DISCLAIMER:

rock depth)

Multiple layers
(more than one

Min . e )
Y. >
X ' \P
ole
i 6

Grout when
specified

FIGURE 4 ~ COMMON STONE

embankment

RIPRAP

Mortar when

specified ﬁ<,

9 Slope of
— embankment
Min

Y.
A\

16"
Min

FIGURE 2 ~ TYPE F STONE RIPRAP

dry or mortared

2 times

thickness Min

A
=
[
7
2.
©
ol
B

Grout when
specified

Flat side up

9
Min embankment
Y.
A\
Min
FIGURE 3 ~ TYPE F STONE RIPRAP

grouted

Existing

g/‘oundw

@ 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.

@ "y" and Height need to be defined. See layout or detail sheet for
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.

Riprap stone
protection

He/‘ght@

Existing

groundw

7

Filter fabric or
bedding material

MOUNDED TOE

Riprap stone
protection

Length

Existing

Filter fabric or
bedding material

FIGURE 5 ~ PROTECTION STONE RIPRAP®

DATE:
FILE:

dry or grouted

EXTENDED ROCK FILLED TRENCH

PROTECTION STONE RIPRAP TOE OPTIONS(®

SHEET 2 OF 2

=t Bridge
Division
l Texas Department of Transportation Standard

STONE RIPRAP

SRR

FILE. srrstdel-19.dgn on:  AES ‘CK JGD ‘Dw. BWH ‘CK AES
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Limits of skewed
Bars sz Bars FZ\ Bars F]\ |——37end section (Typ)@ %‘//?Limits of @ I Limits of | Limits of
I rve ] o] Y angle section | / @\
/ angle , Bars F2 angle
IR = o 5 i e R B e e e e | / | Seltion @—r Seltion
— Bars F1 ~ top slab PE—yE—— / ra—
HEE -W-H Bars F2 ~ bottom s/ab@ “H-d-H--H -4 J-H-//-

. f
| | ” = / / / - Bars F2 ~ bottom s/ab@

[

\

N i
-F / Bars F1 ~ top slab HIEEEIE"
|

[

|

\

I Ly Ll L Ik / 8
B B H—| T LN T il T ] 1 A
ars i Bars B \ ll] \ | / T d \ s
T FAE A AP A Ol el e S A | | I 3
S e 5| 31 9 1 / @ S i ars B = top i il Bars € ~ top =
! | and bottom slab and bottom sla
Bars €@ T T g R A pars £ sare B THEH T
= ars B ~ o N 11 —1T7- _
O D L A gars & J1 bors & — 109 @ ’1-7/ ( Bors £ - top
Bars Y ] Bars 7 bottom slab and bottom slab v 11
§.: ;\ ¢ Culvert — : 7 ‘ T 1747 7
— - Y ry | S— Tt Tt |
L S e L L == L Skew Bars C ~ top slab i Bars C ~ top slab H Bars C ~ top slab
Bars F2 - Bars D ~ bottom slab —j=t—s Bars D ~ bottom slab / Bars D ~ bottom slab
Bars H iSRS S H|EEE Eiys N

Bars M Bars F2 @—/ Vi Bars F1 ~ top slab
B F2 p sla
ﬂ K ars @_/ Bars F2 ~ bottom slab o

Bars DJ' ~gars ¢ LE;arsK PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~
BOTTOM 5LAB T0OP SLAB FROM 0° TO 15° OVER 15° TO 30° OVER 30° TO 45°

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

<
2 PLAN OF SKEWED ENDS ~ FROM 0° TO 15°7
L
& Limits of skewed (1) For skewed box culverts with less than 2-0" of fill, break back the top slab ; ;
N N S ; or skewed box culverts ess than £-U7 0 , break back the top sla Place Bars F1 and F2 continuously through the angle section.
< Bars F2—~—— Bars FZj' Bars FI~ end section (TYP)@ to provide a I'-10" minimum lap of the existing longitudinal bars with the Bend Bars F1 and F2 to remain parallel to the walls of the box culvert.
2 I PR longitudinal bars in the extension.
b B D _! T _4-_{' F— "! _!"' "'!"!'H' ] I."I."!' "'!' 1411 I,"!'" "'!' e tll'/ For non-skewed box culverts with less than 2-0" of [ill and for skewed or When necessary to avoid conflict in acute corners, shorten the slab extension
g ars % Bars C non-skewed culverts with a fill depth of 2'-0" or greater, break back the top slab leg of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°
=) 17/ to provide a 1'-10" minimum lap of the existing longitudinal bars with the
e \ 7 (Typ)@ longitudinal bars in the extension. Alternatively, if the box is non-skewed, embed At the Contractor's option, for skews of 15° or less, place Bars B, C, D, and E
3 ' Bl L l—} | #6 anchor bars with a Type III, Class C, D, E, or F anchor adhesive into the parallel to the skewed end while maintaining spacing along centerline of box.
x Bars B t H— L L I Bars B existing walls, top and bottom slab at 1'-6" center-to-center spacing. Minimum Increase lengths of Bars B and Bars E shown on the Multiple Box Culverts
&= | embedment depth is 8". Anchor adhesive chosen must be able to achieve a basic Cast-In-Place (MC) standard sheets to accommodate the skew.
2 e o o o ol e 1y - -0 bond strength in tension, Nba, of 26.4 kips. Submit signed and sealed calculations
= |l o o e | e i | e B i 1 ol i o el e -7 or the manufacturer's published literature showing the proposed anchor adhesive's Extend Bars E as shown on the MC standard sheet for direct traffic culverts
3 Bars E@ Bars E ability to develop this load to the Engineer for approval prior to use. Anchor '
B W} -4y i installation, including hole size, drilling, and clean out, must be in accordance with
N [ T IO I 10 S o Item 450, “Railing." Test adhesive anchors in accordance with Item 450.3.3, “Tests.”
g Test 3 anchors per 100 anchors installed.
> Bars Y Break back wings and apron as necessary to install the extension. Clean and CONSTRUCTION NOTES:
A R /N ¢ Culvert extend the exposed wingwall and apron reinforcing into the extension. When Do not use permanent forms.
B 2 Y oy A —— — imensions, form horizantal and vertical transitions as. directed by the Engimecr. when required. lop Bars A 10 for uncoated or galvanized bars.
so |}  feefeeeea= hd hd hd hd hJ 1 ! , 1z v ! 1 ! y I . B P Iu
% X egars F2 Match bottom slabs to maintain an uninterrupted flow line. Field bend existing and Provide a minimum of 1 %" clear cover.
@ new reinforcing into transitions and maintain specified cover requirements. For top .
2 . slabs of culverts with overlay, with 1-to-2 course surface treatment, or with the top M?TE?I%L (/1VO6ZES.V f . teel
&= Tilt bar as necessary Bars F2 slab as the final riding surface, adjust the "H" dimension to provide a smooth riding roviae Grade oU reinforcing steel. . .
e to maintain cover surface Provide galvanized reinforcing steel, if required elsewhere in the plans.
EZ J )ﬂsifs M ’ Provide Class C concrete (f'c = 3,600 psi) with these exceptions:
Ja : provide Class S concrete (f'c = 4,000 psi) for top slabs of culverts with
328 | AU — - J = e j— @ When the spacing between Bars B or Bars E becomes less than half overlay, with 1-to-2 course surface treatment, or with the top slab as the
22 I — L S S, S S — of the normal spacing, cut bars to avoid conflict. . e
3 J{ final riding surface.
Bars D

@ The length of Bars B and Bars E will vary in the skewed end sections. GENERAL NOTES:

BOTTOM SLAB TOP SLAB - - . . P
= = = === : Designed according to AASHTO LRFD Bridge Design Specifications.
@ [One half of overall width] x [tangent of the skew angle] Refer to Multiple Box Culverts Cast-in-Place (MC) standard sheets for

PLAN OF SKEWED ENDS -~ OVER 15o TO 300 details of straight sections of culvert.

Limits of skewed For skewed sections and angle sections, refer to Multiple Box Culverts
Bars F2 Bars F2 Bars F1 y«fend section (Typ)@ Cast-in-Place (MC) standard sheets for slab and wall dimensions, bar sizes,
— N 0 | maximum bar spacing, and any other details not shown.
I _|>_|__l___|__|__ ] _|‘__4_4_+_ ] For skewed ends with curbs, adjust length of Bars H, number of Bars K,
Bars D AL AR T T T 1 H—t t curb concrete volume, and reinforcing steel weight by dividing the values

shown on the Multiple Box Culverts Cast-In-Place (MC) standard sheets by
the cosine of the skew angle.

U
¢7¢7gr e i | PN I |

Cover dimensions are clear dimensions, unless noted otherwise.

Bars B

Length of extension HL93 LOADING
r—_‘ é@ Bridge

Division

i BT
NI I A

l Texas Department of Transportation Standard

Rsis Y7\ T e e e T
'''''''''''''''''''''''''''''''''''' == MULTIPLE BOX CULVERTS
CAST-IN-PLACE
T bar as pars £2 - MISCELLANEOUS DETAILS

L : rs M
maintain cover Ba S‘JTs \‘
"""""""""""""" —a ry ry ry Y

53 J'. L T S S S R Existing box culvert MC_MD
Bars D &Bars c LBars K

@ FILE on: TxDOT ‘o« TxDOT ‘DW. TxDOT  |ck: TxDOT
BOTTOM SLAB TOP SLAB LENGTHENING DETAIL @©TxDOT  February 2020 cont | sect J08 HIGHWAY
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vq\;
§m @ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
w2 structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Sou Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
o= 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
'St than T631 or T631LS.
QD
>3 Length of box @ For vehicle safety, the following requirements must be met:
L"a @ e For structures without bridge rail, construct curbs no more than 3" above
se 5 2 finished grade.
Cw ars Bars F2— @ e For structures with bridge rail, construct curbs flush with finished grade.
3% u s U (Top & bottom) 4 Bars C | Bars K Reduce curb heights, if necessary, to meet the above requirements. No changes will
=5 T j ‘ _ be made in quantities and no additional compensation will be allowed for this work.
BN Bars F2 ~ Equal Spacing (Typ) ‘ N A A, o o m—— —
] Permissible 5 o 1 For curbs less than 1'-0" high, tilt Bars K or reduce bar he/ght'as necessary to
E% ‘ c0/75tt/(t71_ctij)n 2 E ‘ ars - *|> maintain cover. For curbs less than 3" high, Bars K may be omitted.
I
‘£§ JJomt (yp “% |_/ ‘TL" | 1 i H ") —Bars H 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
t - = = = = \ : = Bars B — =l = e S e
. i L/ L . . . W . (Top) to elsewhere in the plans.
= &) —H I L \ 17 —
25 o -~ B g y Bars E —— == efi=t= - L
° = P s |2 Lzl (Bottom)
50 5 oS YIS T R R -
& JEET e
N © = ‘
S A M (Typ)
Sy C Y% °
§‘§ 1% r z r - H AT L e n s — — e TNTT M The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed
o5 e 1 \ d Bars Y | welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
= T (Typ) o 10 ,‘ F2 | = area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
E 3 lfe 272 y— — [ AR I | 1 I | I Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
<z o (Typ) o | v v > v _____‘___ ] g e o o o o o in the WWR of the same length required for the equivalent bar size, rounded up for
S F2 . d 6" Bars F2 | Bars E wire sizes between conventional bar sizes. The lap length required for WWR is
'5; iy - _(Typ) | (Top) never less than the lap length required for uncoated #4 bars.
T2 - S le .
‘;%’ S r ® é y " Construct/on Joint (Typ) al| !l } (BBzgfori) Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR
Eg; = o« — F2 B o / | I]] | Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
S o || \ |'/ Bars M | 5 Bars C If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
gé - == ——78\ { 5 = % 7@. L |> Jr the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
N - == il — * \ s 0 D D Rl Eelel u i e el | o Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
we ‘ : \ ‘ -% —? i minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).
g% D E £ Bars D Bars F2 ‘ “—Bars F1 (Bottom)
~ o
= >
o =
EE BOTTOM SLAB TOP SLAB
< - -
s TYPICAL SECTION PART PLANS CONSTRUCTION NOTES:
S - Do not use permanent forms.
3= Chamfer the bottom edge of the top slab 3" at the entrance.
:é Optionally, raise construction joints shown at the flow line by a maximum of 6". If
;g this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,
53 and Bars Y and Z may be reversed.
T o
g MATERIAL NOTES:
. Provide Grade 60 reinforcing steel.
LE¢ Provide galvanized reinforcing steel if required elsewhere in the plans.
E: 3 @ TABLE OF Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
o0 following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
S %E . BAR DIMENSIONS e culverts with overlay,
2o Finished grade e culverts with I-to-2 course surface treatment, or
e (roadway slope) H X" " e culverts with the top slab as the final riding surface.
o 7 1 " qu Provide bar laps, where required, as follows:
2-0 27 % 41 e Uncoated or galvanized ~ #4 = 1'-8" Min
3-0" 3-7 B 4-1" e Uncoated or galvanized ~ #5 = 2'-1" Min
K | 40" 4.7 ¥ 4 1n e Uncoated or galvanized ~ #6 = 2'-6" Min
Hi
3 chamfer 2, 5-0" 5-7 ¥ 4-1" GENERAL NOTES:
{See CONSTRUCTION > 60" 6-7 41" ﬂﬁe;félgg/ftds asc/foomcgmg to AASHTO LRFD Bridge Design Specifications for the range of
NOTES.) I 3 See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard
sheet for details pertaining to skewed ends, angle sections, and lengthening.
SECTION THRU CURB B B :
Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bar dimensions shown are out-to-out of bar.
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. n
] 2
()
g = BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
g 1§ SECTION
=)
Sg | S DIMENSIONS
$= Bars H Per Foot
35 o Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4 4 ~ #4 Bars K of Barrel Curb Total
o= w
e | c
= V| V| Bars Bars D | © © © © Bars Y Bars Z
2 |S| s H T U |no. | N| S tength | wt |wo.| N2 No.| N| S| Length | wt |No.| S |Length| Wt |No.| S |Length| wt |No.| S |Length| wt |No.| S Length | wt | No.| we | QI | Renf | Conc| Renf) Conc | Rent
53 2 0| v 0| Y| Length | Wt | Length | Wt 0| v N N N | Length| Wt | Length| Wt (CY) | (Lb) | (CY)| (Lb) | (CY) | (Lb)
gg 2 6'-0" 2'-0" 9" 7" 108 | #6| 9" | 13 -6" | 2,190 | 108| #5| 9" 6 -8" 751 6'-9" 760 | 108|#6| 9" | 10'-2" | 1,649 | 10 |18"|39'-9"| 266 | 44 |18"|39'-9"|1,168 |108| 9" | 2'-0" 144 | 54 | 9" | 4 -9 171 5 -5" 195 | 13 -6" 36 | 30 |84 |0894 | 1824 | 1.0 | 120 36.8 | 7,414
s}
SE 3 6'-0" 2'-0" 9" 7" 108 | #6| 9" | 20'- 1" | 3,258 | 108 | #5| 9" 6 -8" 751 6 -9" 760 | 108|#6| 9" | 16'-9" |2,717 | 15 |18"|39'-9"| 398 | 63 |18"|39'-9"|1,673 |108| 9" | 2'-0" 144 | 108| 9" | 4'-9" 343 5 -5" 391 |20 -1" 54 | 44 |122 | 1.302 | 2609 | 1.5 | 176 53.6 |10,611
T
3? 4 6'-0" 2'-0" 9" 7" 108 | #6| 9" | 26'-8" | 4,326 | 108 | #5| 9" 6'-8" 751 6'-9" 760 (108 | #6| 9" | 23'-4" |3,785 | 20 |18"|39'-9"| 531 |82 |18"|39'-9"|2,177 |108| 9" | 2'-0" 144 | 162| 9" | 4'-9" 514 5 - 5" 586 | 26' - 8" 71 | 56 |156 | 1.711 | 3394 | 2.0 | 227 70.4 13,801
%: 5 6'-0" 2'-0" 9" 7" 108 | #6| 9" | 33'-3" | 5394 |108| #5| 9" 6 -8" 751 6'-9" 760 | 108|#6| 9" | 29'-11"14,853 | 25 |18"|39'-9"| 664 |101|18"|39'-9"|2,682|108| 9" | 2'-0" 144 | 216| 9" | 4'-9" 685 5 - 5" 782 | 33'-3" | 89 | 70 |195 | 2.120 | 4179 | 2.5 | 284 87.3 116,999
M+
EE; 6 6'-0" 2'-0" 9" 7" 108 | #6| 9" | 39'-10"| 6,462 | 108 | #5| 9" 6 -8" 751 6'-9" 760 | 108|#6| 9" | 36'-6" | 5,921 | 30 |18"|39'-9"| 797 |120|18"|39'-9"|3,186 |108| 9" | 2'-0" 144 | 270 9" | 4'-9" 857 5 -5" 977 | 39'-10"| 106 | 82 |228 |2.529 | 496.4 | 3.0 |334 |104.1 |20,189
n
.;E 2 6'-0" 3-0" 9" 7" 108 | #6| 9" | 13 -6" | 2,190 | 108| #5| 9" 7'-8" 864 6'-9" 760 | 108|#6| 9" | 10'-2" | 1,649 | 10 |18"|39'-9"| 266 | 50 |18"|39'-9"|1,328 |108| 9" | 3-0"| 216 | 54| 9" | 4-9" 171 7' - 5" 268 | 13'-6" 36 | 30 | 84 |0958 | 1928 | 1.0 | 120 39.3 | 7,832
2y
<Y 3 6'-0" 3-0" 9" 7" 108 | #6| 9" | 20'- 1" | 3,258 | 108| #5| 9" 7'-8" 864 6 -9" 760 |108|#6| 9" | 16'-9" |2,717 | 15 |18"|39'-9"| 398 | 71 |18"|39'-9"|1,885 |108| 9" | 3-0"| 216 |108| 9" | 4 -9" 343 7' - 5" 535120 -1" 54 | 44 (122 | 1.389 | 2744 | 1.5 | 176 57.1 |11,152
§§ 4| 6-0| 3-0" 9 7" | 108|#6| 9" | 26'-8" | 4,326 |108|#5| 9" | 7'-8" | 864 | 6-9"| 760 |108|#6| 9" |23 -4" |3,785| 20 |18'(39'-9"| 531 | 92 |18"|39'-9"|2,443 |108| 9" | 3 -0"| 216 |162| 9" | 4-9" | 514 | 7/ -5"| 803|26'-8" | 71 | 56 |156 | 1.819 | 356.1 | 2.0 |227 | 74.7 |14,469
Eg 5 6'-0" 3-0" 9" 7" 108 | #6| 9" | 33'-3" | 5394 |108| #5| 9" 7'-8" 864 6'-9" 760 | 108 | #6| 9" | 29'-11"14,853 | 25 |18"|39'-9"| 664 |113|18"|39'-9"|3,000 |108| 9" | 3-0"| 216 |216| 9" | 4'-9" 685 7'-5" 11,070 | 33'-3" | 89 | 70 |195 | 2.250 | 437.7 | 2.5 |284 92.5 17,790
>
ES 6 6'-0" 3-0" 9" 7" 108 | #6| 9" | 39'- 10" 6,462 | 108 | #5| 9" 7'-8" 864 6'-9" 760 | 108 | #6| 9" | 36'-6" | 5,921 | 30 |18"|39'-9"| 797 |134|18"|39'-9"|3,558 |108| 9" | 3 -0"| 216 |270| 9" | 4'-9" 857 7'-5" 11,338 | 39'-10"| 106 | 82 |228 |2.681 | 519.3 | 3.0 |334 |(110.2 |21,107
%fg 2 6'-0" 4 - 0" 9" 7" 108 | #6| 9" | 13 -6" | 2,190 | 108| #5| 9" 8 -8" 976 6'-9" 760 |108|#6| 9" | 100-2" | 1,649 | 10 |18"|39'-9"| 266 | 50 |18"|39'-9"|1,328 |108| 9" | 4-0"| 289 | 54| 9" | 4-9" 171 9 -5" 340 | 13 -6" 36 | 30 | 84 |1.023| 199.2 | 1.0 | 120 41.9 | 8,089
=T
o E 3 6'-0" 4' - 0" 9" 7" 108 | #6| 9" | 20'- 1" | 3,258 | 108 | #5| 9" 8 -8" 976 6'-9" 760 (108 |#6| 9" | 16'-9" |2,717 | 15 |18"|39'-9"| 398 | 71 |18"|39'-9"|1,885 |108| 9" | 4 -0"| 289 |108| 9" | 4'-9" 343 9 -5" 679 | 20'-1" 54 | 44 |122 | 1475 | 2826 | 1.5 | 176 60.5 |11,481
= o
t 4 6'-0" 4'- 0" 9" 7" 108 | #6| 9" | 26'-8" | 4,326 | 108 | #5| 9" 8 -8" 976 6'-9" 760 | 108 | #6| 9" | 23'-4" |3,785 | 20 |18"|39'-9"| 531 | 92 |18"|39'-9"|2,443 |108| 9" | 4 -0"| 289 |162| 9" | 4'-9" 514 9 -5"11,019 | 26" -8" 71 | 56 |156 | 1.927 | 366.1 | 2.0 | 227 79.1 |14,870
E% 5 6'-0" 4' - 0" 9" 7" 108 | #6| 9" | 33'-3" | 5394 |108| #5| 9" 8 -8" 976 6'-9" 760 |108|#6| 9" | 29'-11"14,853 | 25 |18"|39'-9"| 664 |113|18"|39'-9"|3,000 |108| 9" | 4 -0"| 289 |216| 9" | 4 -9" 685 9 -5" 11,359 | 33-3" | 89 | 70 |195 |2.380 | 449.5 | 2.5 |284 97.7 18,264
,gg 6 6'-0" 4'- 0" 9" 7" 108 | #6| 9" | 39'-10"| 6,462 | 108 | #5| 9" 8 -8" 976 6'-9" 760 |108|#6| 9" | 36'-6" | 5,921 | 30 |18"|39'-9"| 797 |134|18"|39'-9"|3,558 |108| 9" | 4 -0"| 289 |270| 9" | 4 -9" 857 9 -5" 11,698 | 39 -10"| 106 | 82 |228 |2.832 | 533.0| 3.0 |334 |116.2 |21,652
§§ 2 6'-0" 5-0" 9" 7" 108|#6| 9" | 13 -6" | 2,190 | 108|#5| 9" | 9 -8" 1,089 6'-9" 760 | 108| #6| 9" | 10'-2" | 1,649 | 10 |18"|39'-9"| 266 | 56 |18"|39'-9"|1,487 |108| 9" | 5 -0"| 361 |54 |9"|4-9" 171 1 11'-5" 412 13-6" | 36 | 30 |84 [1.088 | 2096 | 1.0 |120 44.5 | 8,505
Q.
EE 3 6'-0" 5 -0" 9" 7" 108|#6| 9" | 20'-1" | 3,258 | 108|#5| 9" | 9 -8" 1,089 6'-9" 760 | 108| #6| 9" | 16'-9" |2,717 | 15 |18"|39'-9"| 398 | 79 |18"|39'-9"|2,098 |108| 9" | 5'-0"| 361 |108| 9" | 4 -9" 343 | 11'-5" 824 | 20'-1" | 54 | 44 122 |1.562 | 296.2 | 1.5 |176 64.0 |12,024
5: 4 6'-0" 5 -0" 9" 7" 108 | #6| 9" | 26'-8" | 4,326 | 108 | #5| 9" 9'-8" 11,089 6'-9" 760 | 108 | #6| 9" | 23'-4" |3,785 | 20 |18"|39'-9"| 531 |102|18"|39'-9"|2,708 |108| 9" | 5 -0"| 361 |162| 9" | 4 -9" 514 | 11'-5" |1,235 | 26' - 8" 71 | 56 | 156 |2.035 | 382.7 | 2.0 | 227 83.4 |15,536
.J
gf 5 6'-0" 5 -0" 9" 7" 108 | #6| 9" | 33'-3" | 5394 |108| #5| 9" 9'-8" 11,089 6'-9" 760 |108|#6| 9" | 29'-11"14,853 | 25 |18"|39'-9"| 664 |125|18"|39'-9"|3,319 |108| 9" | 5 -0"| 361 |216| 9" | 4 -9" 685 | 11'-5" 1,647 | 33-3" | 89 | 70 | 195 | 2509 | 469.3 | 2.5 |284 |102.8 |19,056
&% 6 6'-0" 5-0" 9" 7" 108 | #6| 9" | 39'- 10" 6,462 | 108 | #5| 9" 9 -8" 11,089 6'-9" 760 | 108 | #6| 9" | 36'-6" | 5,921 | 30 |18"|39'-9"| 797 |148|18"|39'-9"|3,930 |108| 9" | 5 -0"| 361 |270| 9" | 4 -9" 857 | 11'-5" |2,059 | 39'-10"| 106 | 82 |228 | 2.983 | 5559 | 3.0 |334 |122.3 (22,570
w o
g‘a 2 6'-0" 6 -0" 9" 7" 108 | #6| 9" | 13 -6" | 2,190 | 108| #5| 9" | 10'-8" |1,202 6 -9" 760 | 108|#6| 9" | 100-2" | 1,649 | 10 |18"|39'-9"| 266 | 62 |18"|39'-9"|1,646 |108| 9" | 6'-0"| 433 | 54| 9" | 4-9" 171 | 13 -5" 484 | 13' - 6" 36 | 30 |84 |1.153| 220.0 | 1.0 | 120 47.1 | 8,921
'?qé 3 6'-0" 6 -0" 9" 7" 108 | #6| 9" | 20'- 1" | 3,258 | 108 | #5| 9" | 10'-8" |1,202 6'-9" 760 (108 |#6| 9" | 16'-9" |2,717 | 15 |18"|39'-9"| 398 | 87 |18"|39'-9"|2,310 |108| 9" | 6'-0"| 433 |108| 9" | 4'-9" 343 | 13- 5" 968 | 20'- 1" 54 | 44 |122 | 1.648 | 309.7 | 1.5 | 176 67.4 112,565
Q
£ 4 6'-0" 6 -0" 9" 7" 108 | #6| 9" | 26'-8" | 4,326 | 108|#5| 9" | 10'-8" |1,202 6'-9" 760 | 108 | #6| 9" | 23'-4" |3,785 | 20 |18"|39'-9"| 531 |112|18"|39'-9"|2,974 |108| 9" | 6'-0"| 433 |162| 9" | 4'-9" 514 | 13'-5" |1,452 | 26' - 8" 71 | 56 |156 | 2.144 | 399.4 | 2.0 | 227 87.7 116,204
i)
55 5 6'-0" 6 -0" 9" 7" 108 | #6| 9" | 33'-3" | 5394 |108|#5| 9" | 10'-8" |1,202 6'-9" 760 | 108|#6| 9" | 29'-11"14,853 | 25 |18"|39'-9"| 664 |137|18"|39'-9"|3,638 |108| 9" | 6'-0"| 433 |216| 9" | 4-9" 685 |13 -5" 11,936 | 33-3" | 89 | 70 |195 | 2.639 | 489.1 | 2.5 |284 |108.0 |19,849
gé’ 6 6'-0" 6 -0" 9" 7" 108 | #6| 9" | 39'-10"| 6,462 | 108| #5| 9" | 10'-8" |1,202 6 -9" 760 | 108 | #6| 9" | 36'-6" | 5,921 | 30 |18"|39'-9"| 797 |162|18"|39'-9"|4,302 |108| 9" | 6 -0"| 433 |270| 9" | 4 -9" 857 | 13'-5" |2,420 | 39'-10"| 106 | 82 |228 |3.134 | 5789 | 3.0 |334 |128.3 |23,488
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Culvert Station and/or Creek Name Description of Max Applicable Applicable Skew Side T U C Hw @ A B Lw Ltw Atw Riprap Class @ C/ass@ 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)
55 LT STA. 84+13 (LT) 2 ~6'x 4 2.2 MC-6-16 FW-0 0° 2:1 9" 7" 1.000' 5.500' 10.333' 5.966' 11.932 13.75( N/A 0.4 0.5 4.7 70

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:

NOTES:
Skew = 0° on SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standard sheets;
30° maximum for safety end treatment

SL:1 = Horizontal : 1 Vertical
e Side slope at culvert for flared or straight wingwalls.
e Channel slope for parallel wingwalls.
e Slope must be 3:1 or flatter for safety end treatments.

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.

@Round the wall heights shown to the nearest

foot for bidding purposes.

Concrete volume shown is for box culvert curb only.
For curbs using the Box Culvert Rail Mounting Details
(RAC) standard sheet quantities shown must be
increased by a factor of 2.25. If Class S concrete is
required for the top slab of the culvert, also provide
Class S concrete for the curb. Curb concrete is
considered part of the Box Culvert for payment.

Concrete volume shown is total of wings, footings,
culvert toewall (if any), anchor toewalls (if any)
and wingwall toewalls. Riprap aprons, culverts, and
curb quantities are not included.

@Regardless of the type of culvert shown on this sheet,

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

SPECIAL NOTE:

This sheet is a supplement to the box
culvert standards. It is to be filled out
by the culvert specifier and provides
dimensions for the construction of the box
culvert wingwalls and safety end treatments.

An Excel 2010 spreadsheet to assist in
completing this table can be downloaded
from the Bridge Standards (English) web
page on the TxDOT web site. The completed
sheet must be signed, sealed, and dated by
a licensed Professional Engineer.

. those shown on this sheet, it is the Contractor's ® ]
€ = Curb height responsibility to make the necessary adjustments to % gﬂgfnem
the dimensions and quantities shown. .
See applicable wing or end treatment standard sheets for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area. a ITexas Department of Transportation Standard

Hw = Height of wingwall

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

Lw = Length of longest wingwall.

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

Atw = Length of anchor toewall (applicable to safety end treatment only)
Total Wingwall Area = Wingwall area in sq. ft. for two wingwalls (one structure end) if Lt or Rt.

WINGS AND

BCS

BOX CULVERT SUPPLEMENT
END TREATMENTS

Area for four wingwalls (two structure ends) if Both. FILE: on: TxDOT |EK TxDOTlDw TxDOT |ck:TxDOT
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. TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL
g (Wings for one structure end) REINFORCING
L . .
EE’, . . . . . i d (2~wings) WING DIMENSION FORMULAS: Extend Bars P 3'-0" minimum into bottom slab of
%3 Dimensions Variable Reinforcing Estimate ;
<5 O“a”t,ﬁﬁiesf Bar Size No. Spa (All values are in feet.) box culvert.
£ per o —
%E 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
s8 Maximum ars ars (2~wings) £ a _ 10" A = (Hw - 0.333') (SL) cover and 4" minimum between bars.
2o . B = (A) tangent (30°)
ig W}_’/’;[Qg‘;ﬁ” w X Y z o o Reinf Cone F #4 ~ I-0" Lw = (A) + cosine (30°) @ Quantities shown are based on an average wing height
§§ Hw N Spa N Spa (Lb/Ft) | (CY/Ft) G #6 4 _ for two wings (one structure end). To determine total
50 n N For cast-in-place culverts: quantities for two wings, multiply the tabulated values
= M #4 4 ~ =
5 § 2'-6" 2'-5" 1-0" 9" 7" #4 | 1'-0" | #4 | 1'-0" 3373 0.248 5 Py Py Ltw = (N) (S) + (N + 1) (U) by Lw.
S% 30" > _5v 10" g 7 #4 1-0" | #4 1-0" 37.07 0.261 - s : - i For(Np)r;achst ?)//ve(rlfls: 1) (05) @ Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
oS . o o " . o P - wo= +5)+ - 5
=y 3-6 2-5 r-o 9 7 #4 r-o #4 r-o 37.74 0.273 v #4 — 10" @ When shown elsewhere on the plans, construct
%w 4-0" 2-5" | 1'-0" 9" 7" | #4 | 1-0" | #4 | I'-0" 38.41 | 0.285 Total wingwall area (two wings ~ SF) = (Hw + 0.333') (Lw) 5" deep concrete riprap. Payment for riprap is
EE: 76" 3o I o 7 4 -0 | #4 0" 4175 0.330 TABLE OF ESTIMATED as required by Item 432< Riprap." Unless qtherW/se
0w g CULVERT TOEWALL shown on the plans or directed by the Engineer,
< 5-0" 3-2" 1'-6" 1'-0" 7" #4 1'-0" | #4 1'-0" 45.09 0.343 provide a 6" wide by 1'-6" deep reinforced
s — — A — " — — QUANTITIES I concrete toewall along all edges of the riprap
;g 56 3-2 -6 r'-o 7 #4 r-o #4 r-o 4575 0.355 Bar size No Spa Hw = Height of wingwall 2 adjacent to natural ground; reinforce the toewall by
"2 6'-0" 32| 16" | 1-0" 7" #4 | 1I-0" | #4 | 1'-0" 46.42 | 0.367 i — : e SL:1 = Side slope ratio (horizontal:1 vertical) exgenging tytpfcat/, r/'praptrefﬂfOfoﬂg Q”PO U;e toewall; and
50 — — — P - — — ~ K Lw = Length of wingwall 20" extend construction joints or grooved joints
;3 7-0 3-8 -9 -3 4 #4 I'-0 #4 I'-0 52.77 0.414 Q #4 7 — Ltw = Culvert toewall length 0 30° oﬁented in the df‘rection o‘f flow across the f‘ul/
55 8'-0" 4-2" | 2-0" | I'-6" 8" #5 | 1'-0" | #4 | 1'-0" 60.19 | 0.486 Reinf (Lb/FD) S5 N = Number of culvert spans \ gv/gtance 77‘ the riprap at ‘/dnt&e/'vZ/s of/ appromma/t;e/y 20'.
= ein : en such riprap is provided, the culvert toewa
0 o i_gn o i_gn " " " ; K !
g% 9'-0 4'-8 2'-3 I'-9 8 #4 6 #4 6 81.49 0.535 Conc (CY/FE) 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.
= U 1 d 7 1 " 1 11 1 " " .
25 1070 c i B 8 #5 0 #4 0 97.25 | 0.564 At Contractor's option, culvert toewall may be ended
2 — - — — " » » ntr r ion, culver w y I
5 1r-o >-8 2-9 2-3 8 #6 6 #5 6 13365 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.
¢ o o 30 | oo P . . 2'-0"
%8 13-0 6'-8 3-3 2-9 11 #7 6 #5 6 178.80 0.856 @ 0" Min to 5'-0" Max. Estimated curb heights are shown
EE 14'-0" 72" | 3.6 | 3-0" | 1'-0" #8 6" #5 6" 216.78 0.959 elsewhere in the plans. For structures with pedestrian
~3 — _—— — — T ” ” rail or curbs taller than 1'-0, refer to the Extended Curb
EE 15'-0 7'-8 4'-0 3'-0 I'-1 #9 6 #6 6 283.06 1.068 Details (ECD) standard sheet. For structures
;5: 16'-0" g-2" | 4-6" | 3-0" | 1'-3" #9 6" #6 6" 297.02 1.234 with T631 or T631LS bridge rail, refer to the Mounting
2= Details for T631 & T631LS Rails (T631-CM) standard sheet.
= — T T Refer to the Box Culvert Rail Mounting Details (RAC) standard
e @ s Finished grade Ul v ! [V sheet for structures with bridge rail other than Té31 or T631LS.
S S| M= (roadway slope) n ] | BARS R _ _ _
9 S I S For vehicle safety, the following requirements must be met:
o - | | e For structures without bridge rail, construct curbs
Egcg - W(‘ < T = N Ltw See Corner no more than 3" above finished grade.
N =~ H Nl o S / Details = o e For structures with bridge rail, construct curbs flush
5% R \k = S ! Il PR § g ' 2 with finished grade.
35 ! ~ Ll - L 2> w2 Reduce curb heights, if necessary, to meet the above requirements.
£ ] tonforms to slope -~ /7 Ao - - - - - " T 335|% 235|% No changes will be made in quantities and no additional
o = perpendicular to roadway - |9 JaNS p . ;
3= ! o \\M 5. |T 5 5 ° compensation will be allowed for this work.
3= . i RS S
“G D | G 2 ; S S|G
s | =T < ( SL - NI SN MATERIAL NOTES:
55 v §+|N g +|N : ; .
S | 1 A % ~ Provide Class C concrete (f'c=3,600 psi).
< o = >
Ss J1or Vv | RS A I T Provide Grade 60 reinforcing steel.
:i L 2 4 % L Provide galvanized reinforcing steel if required
=C [ | N Length of wings — elsewhere in the plans.
=S : based on SL:1 In riprap concrete synthetic fibers listed on the
s o | . : h
£°4 t 1 slope along "Fibers for Concrete" Material Producer List (MPL)
< 3,‘ ~ CR=E e e e == - - - - F - F-F- * b | this line. may be used in lieu of steel reinforcing unless
338 ) / 5 BARS J1 BARS V noted otherwise.
— < T 1
3EF | / . GENERAL NOTES:
L 1 w - 4" Designed according to AASHTO LRFD Bridge Design
N p MJ 20" "’—“‘ Specifications.
E When structure is founded on solid rock, depth of
toewalls for culverts and wingwalls may be reduced
INSIDE ELEVAT]ON PLAN R 5 or eliminated as directed by the Engineer.
w N Sl N Se_’ev Box Cy/ver; 5upp/em¢nt (BCSI) standard sheet for
(Showing reinforcing. Culvert and culvert - [N + additional dimensions and‘mformatrorj. .
X 8, v toewall reinforcing not shown for clarity.) (Showing dimensions.) N The quantities for concrete and reinforcing steel
resulting from the formulas given on this sheet are
F ¢ /b for Contractor's information only.
T /1 BARS L BARS J2
it o
R— "} F < Cover dimensions are clear dimensions, unless noted otherwise.
.fng =1 D Reinforcing dimensions are out-to-out of bars.
1 W | R
(Typ) |}dl_—V o Culvert bottom
s T I Premissible L slab reinforcing
T .,l er const joint §® Bridge
ﬁg . Division
s " — l Texas Department of Transportation Standard
F\l V . L]
JI—B“ F 0 J 9
2 il | CONCRETE WINGWALLS
r T  g— 1 1/211
N I o L . WITH FLARED WINGS FOR
R ;I
o el | Forc y 0° SKEW BOX CULVERTS
1
N Const joint J2 Q— =l
M ) FOOTING LJ 1
mowen toeman .. WINGWALL AND TOEWALL Culvert toewall o FW-0
FILE. on: GAF ‘CK CAT ‘DW. TxDOT  |ck: TxDOT
CORNER DETAILS @ @©TxDOT  February 2020 conr | sect J08 HIGHWAY
o SECT.[ON A'A SECT]ON B'B REVISIONS 6451| 09 001 FM0455
wiy (Culvert and culvert toewall
[ ; -~ - - DIST COUNTY SHEET NO.
<= reinforcing not shown for clarity.)
Quw DAL COLLIN 40
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w
TABLE OF VARIABLE DIMENSIONS TABLE OF
AND QUANTITIES FOR ONE HEADWALL (5) @ w/2 N CONSTANT DIMENSIONS
110N \ -
3 15° Skew 30° Skew 45° Skew St ¢ Structure —= Bars ET o O G k()| H T E
) |
o <% ; Values To Be Added : Values To Be Added ; Values To Be Added T /) 12" o-9" I'-0" 2'- 8" 0-9" 1'-9"
g_ z Values for One Pipe for Each Addt'l Pipe Values for One Pipe for Each Addt'l Pipe Values for One Pipe for Each Addt'l Pipe 3 5 o1 o ST oo P
MRS Reinf | Conc Reinf| Conc Reinf | Conc Reinf| Conc Reinf | Conc Reinf | Conc 18" 77_ o 770" 3_ o 0- 9 7 _9v
© w | (Lbs)| (cy) W (Lbs)| (CY) w (Lbs) | (CY) w (Lbs) | (CY) w (Lbs)| (CY) w (Lbs) | (CY) Bors A2
2 S T Y So— —— > o
® @ ® @ O @ ® @ @@ O T { r ro4 | r-on | 3-8 | 0-9 -
127 9-a | 124 11| 1-93 | 15 |o2 | 10-5 | 130] 12| 2-o0" 16 |02 12-9 | 159 | 15| 2-53 | 17 | 0.3 ” 24 r-7 r-o -8 -9 2-0
2 1" I _ qu _ o 0 " ' _ gu i _ o
15 [10-7" | 136 | 13| 2-3 17 o2 17-10" 159 | 15| 2-6" 18 |02 14-6 | 191 18| 3-03% | 20 | 03 (Typ) 27 r-s r-o -1l 0-9 2-3
. S0 10" o 7 0o > 3
s 18 |11 -11" 165 | 1.5 | 2-9 19 o3| 13-3 | 17a| 17| 3-1 29 03| 16-3" | 207 | 21| 3-91 | 33 | 04 Bars F
=8 T3 o P P — i ~ 33 -11" -0 q-5 o-9 2-6"
53 21 13-2 | 203 | 19| 3-2y | 31 |04 | 14-9 | 233| 21| 3-6% | 33 | 04| 186-0" | 276 | 26| #-ay | 36 | 05
55 24 |14-6" | 240 | 21| 3-81% | 34 |04 | 16-2" | 251 | 24| #-13 | 36 | 05| 19-10"| 318 | 29| 5-03%" | 39 | 06 ore A7 J 36 2-1 r-o 4-8 r-o 2-6
g2y 27 |15-90 | 258 | 25 | 4#-03 | 38 |05 | 17-7" | 202 | 28| #-64 | 39 |06 | 210-7" | 342 | 34| 5-61 | 44 | 0.7 42 2-4 r-o °-2 r-o 2-9
Ss. 30 [17-1" | 297 | 28| #-53% | 40 |06 | 191" | 311 | 31| 5-0" 22 | o6 | 23-4 | 388 38| 6-13% | 47 | 08 ELEVATION 48 2-7 r-3 5-11 r-o 3-0
ERak=N 'S _ " ' _ i ou " cn " ou . on
sze|R |33 |18-5 [ 320 35| 4-9% | 43 [ 06| 20-6" | 358 |36 | 5-4% | 46 |07 | 25-1" | 439 | 44| 6-7% | 51 | 09 54 3-0 r-s 6-5 r-o -3
R 36" |19 -8 | 401 | 40| 5-3 47 |09 | 2r-11"| 422 | 45| 5-103| 50 |09 | 26-10"| 517 | 55| 7-2% | 55 | 1.2 . , 60 -3 r-3 6'-11 r-o -6
) ine or pipes 1 . ou i ou ' cu e i _ g
gse 42 |22-3 | 476 | 50| 6-03%" | 53 | 1.1 | 24-10"| 528 | 56 | 6-83 | 56 | 1.2 | 30-5 | 634 | 69| &-3 76 | 1.4 € Pipe or pip 66 5-3 r-3 ) r-o 3-9
£83 48" |25~ 11" 577 | 66 | 6-9%" | 60 | 1.3 | 28-10" 637 | 73| 7-7y | 79 | 15| 35-4" | 791 |90 | 9-33% | 88 | 1.8 s 72 5-4 r-3 7o 11 r-o ¥-0
TLY ) 574
® Q9 " = " _gn " _gn - v " v _ 7 I
g2y 54" | 28' - 6 711|178 | 7 9] 83 | 16 | 31'-9 781 | 87 | 8 81 81 | 1.8 | 38-11"] 958 | 10.7|10-7 Y 97 | 2.2 TABLE OF @
g VR T A —— 1 — Y
288 60" |317-1" | 805 | 92| -6 | 91 | 19| 34-8" | 881|102 9-6Y | 97 | 21| 4z-5 |1,113| 125 11 -8 124 | 26 bare s REINFORCING STEEL
$38 66" |33 -8 | 907 106 9-03% | 98 | 21| 377-6" |1,028| 118 10-1Y | 102 | 2.4 | 46-0" |1,235| 145 12-4aY | 132 | 2.9 , / ,
§g 5 72" |36 -3 |1,071] 12.1] 9 -8 105 | 2.4 | 40 -5 |1207|135|10-9y | 110 | 26 | 49 -6" |1,446| 16613 -2y | 141 3.2 S y—Bars E Bar size Spa No.
e g 127136 [ 178 | 16| 1-93% | 15 02| 15-0" | 189 ] 18| 2-0" 15 02| 18-5 | 237 22| 2-5% | 17 | 02 . . - . — pr >
W Lt Lt - - ~
£ 15 [15-3 [ 212 19| 2-3 17 oz | 17-0" | 223 | 21| z-6" 17 [ 03| 20-10 276 | 26 | 3-0% | 20 | 03 . . ; M e o T
o 5 ] ) g . N ~
=8y 18 [17-1" | 231 | 23| 2-9 19 03| 19-1|259| 25| 31 29 |03 23-4 | 318 31| 3-9Y4 | 32 | 04 . ' : - pr 2
2ot B . B , " I ) . ) " . o Wi 5 ry -
E“ﬁ s 21|18 -117 306 | 27 | 3-24 | 31 04| 21-1" | 339 | 30| 3-6% | 33 | 04| 25-10| 413 | 37| 4-ay | 36 | 05 5 < - Bars F2 - s 0 =
sgs 24" |20-8 | 345 31| 3-83%"| 35 |04 | 23-1"| 384 | 35| a-1% | 36 (05| 28-3 |462| 42| 5-0%| 40 | 06 T\ gars £1
2y 27 |22-6" | 376 | 37 | 4-03 | 38 | 05| 25-1" | 438 | 41| 4#-64 | 39 |06 | 30-9" | 522 | 50| 5-64 | 44 | 0.7 %TZ —— ars
s §‘: 30" (24 -4 | 422 | 41| 4-53")| 40 | 06 | 277-2" | 466 | 46 | 5-0" 42 | 06| 33-3 | 578 | 56| 6-13%"| 47 | 08 w/2 € Structure = g
D3|~ E) ) =~z 3
@ ;g wl33|26-20 | 476 | 48| a-100 | 43 |06 | 29-2" | 522 | 53| 5-a3 | a6 | 07| 35-9 |644a | 65| 6-71 | 51 | 09 / oY w =
o 1
T8 36" |277-11"| 590 | 5.9 | 5-3 47 08| 317-27 | 645 | 66| 5-103%| 50 | 09| 386-2"|787|80]| 7-21 | 56 | 1.2 Lengths of wings -
%EE g2 |31-7" | 684 | 73| -0 | 53 | 11| 35-3" [ 776 | 82| 6-83% | 56 | 1.2 | 43-2 | 933 | 100| & -3 79 | 1.4 based on SL:1 slope / / PLAN OF SKEWED PIPES +
e £ e _ 1 SL :
"8 48" |36-9" | 880 | 96 | 6-93% | 61 | 13| 41-0" | 953 |107| 7-7 1 | 81 | 1.5| 50 -2 |1,166| 131 9-33% | 88 | 1.8 along this fine.
gy 54" | 40' - 5" |1,065| 11.4| 7' -9" 85 | 1.6 | 45-0" |1,185|127| & -8" 89 | 1.8 | 55-2" |1,435|155|10-7 Y | 97 | 2.2 Toe of Showing 30° skew.
2592 60" |44 -0 |1,224]133| -6 | 93 | 19| 49-1" |1,356| 148| 9-614 | 96 | 21| 60 -1" |1,635|182|11-8" 124 | 26 slope
U =
g523 66" |47/ -7" |1,357| 15.4| 9 -1 98 | 2.1 | 53-1" |1,497 172 10-11 | 103 | 23| 65-1" |1,892| 21.1| 12-a 1 | 130 | 2.9 o g Finished grade
J2u2 72" |51-3" |1,624|17.7] 9 -8" 105 | 23 | 577-2" (1,787 197 |100-9 Y | 109 | 26 | 70'-0" |2,218| 24.1| 13 -2 Y | 139 | 3.2 ‘ (roadway slope) | E- 12
nw B i , B B " ! " . " . " . B 2
£ sg 127 17-77 [ 232 21| 1-9% | 15 02| 19-8 | 250 | 24| 2-0 16 |02 240" | 314 29| 2-5% | 18 | 02 Pr BARS F2
150 19 -117| 272 | 25 | 2-3 17 | 02| 22-3 | 301 | 28| 2-6" 18 | 03| 27-3 | 361 35| 3-03% | 21 |03 [ |G| MATE§IA}3L (11\1067(')E5: . /
" - " - " - " - " - " - " Provide Grade reinforcing steel.
18 | 22-3 [ 313 30| 2-9 19 | 03| 24-10" 344 | 33| 3-1 29 | 03] 30-5" | 427 | 40| 3-91 | 32 | 04 Bars E )/ N Provide Class C concrete (f'c = 3,600 psi).
21" |24 -7 | 407 | 36 | 3-2Y4 | 31 |04 | 277-5" | 446 | 40| 3-6% | 33 | 04| 33-7" | 549 | a9 | a-ay | 36 | 05 | L GENERAL NOTES
0" / " y , e . " ) / " ' " ' 3 ° :
24" | 26'-11"| 455 | 4.1 3-8 7 35 0.4 30" -0 499 | 4.5 4-1% 36 0.5 36'-9 609 | 5.6 5-0% 40 0.6 Bars F1 ! >~ Des_/'gned according to AASHTO LRFD Bridge Design
27" |29-3 | 514 | a8 | a-03% | 38 |05 | 32-7" | 562 | 54| #-61 | 40 |06 | 39-11"| 703 | 66| 5-64 | 43 | 07 ; T Specifications. ‘ ,
" — - on — — — ; on Y Do not mount bridge rails of any type directly to these
30 [317-7" | 568 | 5.4 | 4-53 | 40 | 06| 35-3" | 620 | 60| 5-0 42 06| a3-20 | 768 | 74| 6-1% | 49 | 08 } e culvert headwalls, ‘
3|33 |33-11"| 634 | 6.2 | 4-10" 43 | 07 | 377-10"| 710 | 7.0 | 5-4%" | 46 | 07 | 46'-4" | 848 | 85| 6-7Y" | 52 | 0.9 Bars A2 — Th/sdsfarwtciljard Tay no; be used for wall heights, H,
. exceedin e values shown.
36" |36-3 | 776 | 7.7 | 5-3 48 | 09| 40 -5 | 868 | 86| 5-103%| 49 | 09| 49-6" (1,058 106| 7-21 | 56 | 1.1 Bare F2 g
42" |40 -11"| 921 | 96 | 6-01y | 53 | 10| 45-7" |1,022|107| 6-8% | 57 | 1.2 | 55-10"|1,262| 13.1| & -3" 78 | 1.4 — I
48" |47 -7 |1,152| 126 | 6-10" | 61 | 13| 53 -17 |1,268|140| 7 -7 | 80 | 15| 65-1" |1,587|17.2| 9-33% | 86 | 18 Bars A]T -
54" |52 -3 |1,416| 149| 7-91 | 86 | 1.6 | 58-4" |1,589| 166| & -8 89 | 1.8 | 71-5 |1,924| 204 10-7 Y | 95 | 2.2 [ c ” , p— , / p——
over dimensions are clear dimensions, unless notea otherwise.
60" |56 -11"|1,606|175| 8-63%"| 92 | 1.9 | 63-6" |1,806|195| 9-61 | 95 | 21| 777-9" |2,192] 23.9| 11 -8 122 | 26 Reinforcing dimensions are out-to-out of bars.
66" |61 -7" |1,819]202| 9-03 | 97 | 21| 68-8" |2019|225|10-1Y | 101 | 2.4 | 84 -2 |2472|276| 12-a Y | 131 | 2.9 SECTION AT
72|66 -3 |2,150| 23.2| 9 -8 104 | 2.4 | 73-117|2,379| 259 10-9 Y | 108 | 26 | 90 -6" |2,937|31.7|13-2y | 138 | 3.2 CENTER OF PIPE
127 (25 -117[ 342 | 31| 1-9% | 15 [ 02| 286-107] 374 | 35| 2-0" 16 02| 354" | as6 | 43| 2-5% | 17 |02
150 [29-3 [ 300 | 37| 2-3 17 o2 32-7" | 442 | 42| 2-6" 18 |02 39-11"] 549 | 51| 3-03% | 20 | 03 @TOfa’ quantites include one 3'-1" lap for gﬂ Bridge
bars over 60' in length. Division
18 [32-7" | 459 | 44 | 2-9 20 | 03| 36-4" | 515 | 49| 3-1 29 | 03| 44-7" | 629 | 60| 3-91 | 33 | 04 @ l Texas Department of Transportation Standard
21" |36-0" | 608 | 53| 3-24 | 31 | 04| 40-2"|660| 59| 3-6% | 33 | 04| 49-2"|823| 72| 4-ay| 38 |05 ?nﬁgfslgssﬁggm are n:g;aclogfl;:flislﬂtﬁaf/;%w‘” CONC S
24" |39-4" | 672 60| 3-8% | 35 |04 | a3-11"| 748 | 67| #-1% | 36 | 05| 53-9 | 920|682 5-0%| 42 | 06 ' NCRETE HEADWALL
27 |az-g | 770 | 71| #-03 | 38 | 05| 47-8" | 852 | 80| #-614 | 41 | 05| 58-4" |1,039 97| 5-6 4y | 45 | 07 ® Indicated slope is perpendicular to centerline
& - pipe or pipes. WITH PARALLEL WINGS FOR
@ 30 |46 -1 | 839 | 80 | 4-5%| 40 | 06| 51-5 | 949 | 89| 5-0 244 |06 | 62-11"|1,162|109] 6 -1 % | 48 | 0.8 @
= | S35 a9-5 [ 947 | 92| a-100 | 45 | 07| 55-2 [1040|103] 5-43 | a8 | 07| 67-6" [1.2902]126] -7 | 50 | 0.9 For vehicle safety, construct curbs no more SKEWED PIPE CULVERTS
— - ’ " — - ” - — — - o than 3" above finished grade. Reduce curb
@ 36" | 52'-10"|1,151|11.4 5-3 49 0.8 58 -11"1,287|12.7 5-10 7 51 1.0 72 -1 1,583 15.6 7'-2Y 55 1.1 /76'/‘9/7[’5, if necessary, to mee;‘ these )
42" |59 -6" |1,365| 14.2| 6-01 | 55 | 10| 66 -5 |1,530|158| 6-8% | 57 | 1.2 | 81-4 |1,875| 19.4| & -3 76 | 1.4 requirements. No changes will be made in
- quantities and no additional compensation will
° 48" |69 -4 (1,737 185 e-10" | 59 | 13| 77 -4 |1,942|207| 7-7Y | 79 | 15| 94-9" (2368 253| 9-3% | 86 | 18 be allowed for this work. CH-PW-S
@
w i . " " " " " " " . " " s
Hu 54 |76 - 1" |2,138| 220 77-9 14 83 | 1.6 | 84-10"|2,378|246| 8-8 87 | 18 |103-11"|2,912| 301 10-7 Y | 95 | 2.2 @ Dimensions shown are usual and maximum. - chomssie20dan o TaDOT [ox TabOT|ow: TaDOT [ox Tab0T
=g 60" | 82 -10"|2,426| 258 | 8-63 | 90 | 1.9 | 92 -5 |2681|288| 9-61 | 94 | 21 |113-2" |3,294] 353 11-8" 122 | 26 @ ©TxD0T  February 2020 conr | secr o HIGHWAY
& 66" |89 -7" |2,730/29.9| 9-0%"| 96 | 21| 99'-11"|3,038333|10 -1} | 101 | 2.4 |122-4" |3,697|40.8|12-4 Y | 130 | 2.9 ?Oun?%ggjwz’]ﬁwn are for one structure end only revisions 6451109 | @01 FM0455
5 72" |96' - 3" [3,218|34.2| 9-8" 102 | 2.4 [ 107 -5" |3,580(38.2|10-9 Y | 108 | 26 |131'-6" |4,372|46.8| 13 -2 Y | 139 | 3.2 oreT coony SHEET WO
a DAL COLLIN 41
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SURFACE PREPARATION

ITEM 160 TOPSOIL SY / ITEM

161= COMPOST MANUF. TOPSOIL (BOS) (4™)

SY SODDING FOR EROSION CONTROL ITEM 162x BLOCK SOD (BERMUDA)

SURFACE PREPARATION

SY

BOTANICAL NAME

p

Prepare planting area surface BEFORE placing Topsoil, Compost, Fertilizer, Seed and/or Sod.
Once project area has been completed to finallines, grade and compaction, remove objectionable materials from

lanting area surface and cultivate existing surface to a depth of 4 inches, unless otherwise specified or directed.

BLOCK OR ROLL SOD % COMMON  NAME

Common Bermuda Grass

Cynodon

dactylon

SODDING NOTES:
Refer to Item

2
3. Topsoilobtained from
4

3. Additional topsoil may be required to be imported to achieve the compost/topsoil mix ratio. Topsollmust meet Item

Refer to Items 160 and 161 of TxDOT 2014 Standord Specifications* for specifications, dimensions, volumes, and
measurements that have been modified or not shown in plans. Moterials and construction shall meet all specifications.

TOPSOIL NOTES:
1

When Topsoilis specified under Item in accordance with

160, use suitable materialsalvaged from the project ROW
Iltem

160 specifications, and/or secure additional good material from approved sources.

. Topsoilshallinclude only the top 6 inches of its native surface, and be easily cultivated, fertile, erosion-resistant

and free of objectionable materials.

sites outside of the ROW must come from approved sources ond have a pH between 5.5 and 8.5 su.
. Place Topsoilon pre-cultivated surface, spread to a uniform loose cover at thickness specified, and shape per plans.

Water and roll the finished surface with a light roller or other suitable equipment per Item 160.3: do not over-compact.

COMPOST NOTES:

When Compost Manufactured Topsoil (4') is specified under Item 161, use compost meeting allrequirements of Item 161.2
and Table 1. Provide quality control (QC) documentation and obtain Engineer approvalprior to compost delivery.

. Contractor shallprovide tickets/invoices that document material type, quantity and placement for all compost delivered.

160

specifications.

have been modified or not shown in plans. Materials and construction shall meet aHspecmcot\ons

162 of TxDOT 2014 Standard Specificationsx for specifications, dimensions, volumes, and measurements that

. Place sod between the average date of the last freeze in the Spring and 6 weeks before the average date of the first

freeze in the Fall, per the Texas Almanac for the project area.

. Place sod only AFTER soil surface preparation is complete os detailed in this sheet. Dry soilmay require pre-watering.
. Place allsod (blocks or rolls) within 24 hours of delivery to the site, and keep moaist from the time it is dug up until

2

3

4
it is planted. Sod with dried roots willnot be accepted.

5. Place sod with joints alternating on each row to prevent all joints from
adjacent blocks. Roll, tamp and trim sod per Item 162.3.

6. Place fertilizer promptly AFTER sodding operation is complete in each area.

7

. Woter sod immediately following placement, and continue Vegetative Watering per Item 168.

VEGETATIVE WATERING FOR ESTABLISHING SEED AND SOD

lining up, and place blocks firmly against

ITEM 168x VEGETATIVE WATERING

MG

WATERING SCHEDULE

SEASON (UsualMonths) RATE TIME SCHEDULE

TOTAL WATER ESTIMATE

APPLICATION OF COMPOST MANUFACTURED TOPSOIL (4')

SPRING & FALL
(March, April, May, October)

7,000 gallons/acre
per working day

p

AFTER Surface Preparation, uniformly spread a 1-inch layer of compost on-grade with 3 inches topsoilover pre-cultivated

lanting area. (257 compost and 757 topsoil= 1" compost and 3" topsoil.)

Then mix compost and topsoil together by cultivating the compost into the topsoil (by tillor disk) to a 4-inch (4") depth.
Roll the finished surface with a light corrugated drum; do not over-compact.

SUMMER
(June, July, August, September)

12,000 gqallons/acre
per working day

Vegetative watering for seed shallbegin on
the doy after rainfall described below and
continue for 60 consecutive working days:
vegetative watering for sod shallbegin on
the day the sod is placed and continue for
a minimum of 15 consecutive working days.

420,000 gallons/acre
(60 working days)

720,000 gallons/acre
(60 working days)

FERTILIZER

ITEM 166x FERTILIZER AC

WINTER
(November through February)

1,000 qallons/acre

per working day 15 consecutive working days

Vegetative watering for seed and/or sod
shallbegin on the day after placement for

15,000 gallons/acre
(15 working days)

SOIL ANALYSIS FOR FERTILIZER APPLICATION RATE

For informaotional purposes only: 1,000 gallons equals 1 MG

U

E

nless otherwise stated in the plans, Contractor shallperform at least one soilanalysis on each project before

fertilization, and submit results to Engineer with recommended fertilizer rates baosed on soil analysis.

ngineer may direct sample location(s). Soil analysis may be waived if both compost ond sod are used on entire project.

Notes: Rate and frequency moy be adjusted, with the approvalof the Engineer, to meet site conditions (especially with sod).

VECETATIVE WATERING NOTES:
Refer to Item
have been modified or not shown in plans. Materials and construction shall meet o\\specmcot\oms

F

ERTILIZER NOTES:

Refer to Iltem 166 of TxDOT 2014 Standard Specificationsx for specifications, dimensions, volumes, and measurements that
have been modified or not shown in plans. Materials and construction shallmeet QHspecmcot\ons

. Apply fertilizer BEFORE seeding, or AFTER placing sod.

3. Use fertilizer containing nitrogen (N), phosphoric acid (P) and potash (K) nutrients, unless otherwise specified. At

least 507 of the Nitrogen component shallbe a slow-release sulfur-coated urea as described in Item
more than 60 Ibs Nitrogen per acre without Engineer concurrence.

. Deliver fertilizer in bags, clearly labeled to show contents, unless otherwise specified or approved prior to delivery.
When non-bagged, loose fertilizer is approved, provide documentation for each load of material delivered, to validate
authenticity of the material.

166.3. Do not apply

5. Apply fertilizer uniformly, as o dry, gronular material, essentially dust-free, and do not mix with water for

application as o slurry.
. When both temporary and permanent seeding are specified for the same area, apply half of the required fertilizer before
the temporary seeding operation and the other half before the permanent seeding operation.

2. Use clean water free of industrialwaste and other substances harmful to vegetation growth, per Item

168.2.

168 of TxDOT 2014 Standard Specifications=* for specifications, dimensions, volumes, and measurements that

3. Use Vegetative Watering to keep the seed bed moist during germination: not to provide initial watering. After drill
seeding, postpone watering operations until site receives at least 1/2-inch of naturalrainfallin a single day. Delay

watering operations for warm season grasses untilsoil temperature exceeds 70 degrees F.
. For sod, water immediately.

. Allwater distribution equipment shallbe furnished and operated to provide water at a uniform and controllable rate.

Use a metering device on allwatering equipment.

. Evenly distribute water over entire area designated for seeding and/or sodding, using even spray patterns that do not

disturb seed bed and/or dislodge seed from seed bed.

. After initial establishment period, continue intermittent watering of newly established seed or sod at a rate of

approximately 1-inch water/week, during summer months untilend of controct.

4
5
6
g. Do not water between the hours of 12:00 p.m. and 6:00 p.m. when daytime temperatures exceed 95 degrees F.
9

If 1/4-inch or more of rainfall occurs on site on any given working day, no vegetative watering willbe needed on that

working day. (Note: 1/4-inch rain equals 7,000 gallons of water per acre.)

condition shollbe replaced, fertilized, and watered at Contractor's expense.

Should the Contractor failto apply the specified amount of water within the time allowed, any seed or sod in poor

©o N o O

. Conduct seeding upon completion of each applicable construction stage (dependent upon planting season requirements),
without compensation for additional move-ins.

. Place seed AFTER preparing planting area surface. Refer to Surface Preparation detail this sheet, as wellas Topsoil
ltem 160 and Compost Manufactured Topsoilltem 161 when specified. Apply fertilizer per Item 166 BEFORE seeding, per
specifications and this sheet, to help drill the fertilizer into the soil.

. When temporory grasses are well-established and more than 2 inches tall, mow planting area before seeding permanent
grassesi: mowing for this purpose willbe subsidiary. When vegetation is not already well-established, cultivate
planting area to a depth as described in Item 164.3, before temporary seeding and before permanent seeding.

. Seed materialmust be appropriate to the location, soil type and season. Use the seed mix species and pure live seed

rates designated in Tables 1-4 of the TxDOT 2014 Standard Specifications= for Item 164, unless otherwise specified.

. Allseed shallmeet labeling, delivery, analysis, and testing requirements described in Item 164.2.1. Deliver seed in

labeled, unopened bags or containers to Engineer prior to planting.

Umform\y plant seed over the designated planting area, along the contour of slopes, and drillseed to a depth as

described in Item 164.3.4.

Hydroseeding may be allowed, when specified or Engineer concurs.

Implement and continue Vegetative Watering per the schedule, rate and volume specified under Item 168.

SEEDING FOR EROSION CONTROL ITEM 164 DRILL SEEDING  AC
RECOMMENDED PERMANENT RURAL SEED MIX PERMANENT URBAN SEED MIX TEMPORARY DRILL SEED MIX
PLANTING SEASON ITEM 164 - DRILL SEEDING (PERM) (RURAL)(CLAY) ITEM 164 - DRILL SEEDING (PERM) (URBAN)(CLAY) ITEM 164 - DRILL SEEDING (TEMP) (WARM OR COOL)
Pure Live Seed Rate ** Pure Live Seed Rate ™" Pure Live Seed Rate ™~
Green Sprangletop (Van Horn) - 1.0 Ibs/AC Green Sprangletop (Leptochloa dubia) - 0.3 Ibs/AC Foxtail Millet (Setaria italica) - 34 lbs/AC
WARM SEASON Sideoats Groma (Haskell) - 1.0 Ibs/AC Sideoats Grama (ElIReno)(Bouteloua curtipendula) - 3.6 lbs/AC
K Texas Grama (Atascosa) - 1.0 Ibs/AC Buffalograss (Texoka)(Buchloe dactyloides) - 1.6 Ibs/AC
Mar.15th, April, Hairy Grama (Chaparral) - 0.4 Ibs/AC Bermudagrass (Cynodon dactylon) - 2.4 Ibs/AC
May, June, July, Shortspike Windmillgrass (Welder) - 0.2 Ibs/AC
August, Sept. 15th Little Bluestem (0K Select) - 0.8 Ibs/AC
Purple Prairie Clover (Cuero) - 0.6 Ibs/AC
Engelmann Daisy (Eldorado) - 0.75lbs/AC
lllinois Bundleflower - 1.3 Ibs/AC
Awnless Bushsunflower (Plateou) - 0.2 Ibs/AC
Pure Live Seed Rate **
COOL SEASON TallFescue (Festuca arundinaceae) - 4.5 Ibs/AC
Sept 16th, Oct, Western Wheatgrass (Agropyron smithii) - 5.6 Ibs/AC
Nov, Dec, Jan, Red Winter Wheat (Triticum aestivum) - 34 Ibs/AC
Feb, Mar 14th CerealRye - 34 Ibs/AC
SEEDlNC NOTES: *= Note: The amount of Pure Live Seed (PLS) in one pound of bulk seed is based on three factors: 7 Purity, 7 Germination, and 7 Dormant.
When seeding is specified under Item 164, refer to TxDOT 2014 Standard Specifications=* for specifications, dimensions, g?gufgetgggoﬁggs fggmg‘s Otrc;Ocu%\fuo\?tewPeLSﬁvg s:gd ssed‘:OCPeLdS - /4 Purity X (7 Germination + 7 Dormant )
volumes, and measurements that have been modified or not shown. Materials and construction shallmeet specifications. P P P .

ROADSIDE MOWING

MOWING NOTES:
1. During project construction, once seed is established, use mowing to
promote permanent grasses by mowing any remaining temporary grasses.

ITEM 730« PROJECT MAINTENANCE AC
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®
=k Texas Department of Transportation

TXDOT REFERENCE MATERIALS:
x "STANDARD SPECIFICATIONS FOR CONSTRUCTION AND MAINTENANCE OF HIGHWAYS, STREETS, AND BRIDGES"

e 'A GUIDANCE TO ROADSIDE VEGETATION ESTABLISHMENT" 2004
e ONLINE TRAINING COURSE: MNT415 REVEGETATION DURING CONSTRUCTION
e DALLAS DISTRICT "VEGETATION ESTABLISHMENT GUIDELINES"

2014

2. Also mow established turf and ROW grasses in designated areas of
3 grOJect \\m\tts osdspdecb\ﬁed or d\trected by Engineer.
g Dimnoovtem‘oweroinwetegrmosunpcg‘cxheg gﬂo?\v;‘umging can occur. \/ E G E T AT | O N
. Hand-tri d obstructi d st t trol devi ded.
6. Mgpmtoir:wgo\%gugurf%csegu;:réznzfogrocskgérgvéﬂse;ncdonc\irpopegv\‘/ceegsetfjsﬁgne.e ‘ E S T AB |_ | S H M E N T S H E E T
(DALLAS DISTRICT)

SEQUENCE OF WORK: TEMPLATE REVISION DATE: 02/21/19
e CULTIVATE SURFACE SOIL. DESIGN FED.ROD. HIGHWAY
® PREPARE / PLACE TOPSOIL, OR CPB DIV.NO. MANTENANCE PROJECT NO. NO.
® PREPARE / PLACE COMPOST MANUFACTURED TOPSOIL. GRAPHICS 6 RMC-645109001 FM0455
* APPLY FERTILIZER AND THEN PLACE SEEDING, OR XXX STATE DISTRICT COUNTY SHNEOET
® PLACE SOD AND THEN APPLY FERTILIZER. CHECK )
« CONDUCT VEGETATIVE WATERING. wxx | _TEXAS |DALLAS COLLIN 49
¢ CONDUCT ROADSIDE MOWING, AS DIRECTED. CHECK CONTROL | SECTION J0B

XXX 6451 09 001






