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General Notes

All drawings in the construction plans are for illustration purposes only. Nothing shall be scaled from the
construction drawings. The contractor shall refer to appropriate construction plan sheets for actual dimensions. For
construction staking, the contractor shall utilize control points established by the City to establish location,
dimensions, lines, and grades or any other aspect of the work. The contractor shall perform all measurements in the
field for quantity verification purposes, for bid preparation or for any other purpose. The City shall not be responsible
for any quantities obtained by scaling and/or measuring any items in the construction drawings or for the locations
and/or dimensions of any items where dimensions were obtained by scaling and/or measuring anything in the
construction drawings. Should the contractor believe adequate surveying control does not exist, he shall provide for
additional surveying in his bid to adequately provide the necessary control.

The general notes listed herein are grouped by general category or work, but are applicable to all items of work for
the entire project.

As referred to herein, the City refers to the City of San Angelo, the Engineer, and/or any of their designated
representatives.

The total bid submitted shall be the total compensation provided to the contractor for the work to be performed in this
contract. Any work provided for herein and not paid for directly shall be considered subsidiary to the various bid
items of the contract and no direct payment shall be made.

The contractor shall be required to maintain all areas throughout the duration of the project. All required
maintenance of the completed work shall be the contractor's responsibility and shall be considered a part of this
contract and at the contractor's expense until final acceptance by the City.

Acquisition of all required permits shall be the responsibility of the contractor.

The contractor shall be expected to cooperate with other contractors and suppliers working on the same project.

The contractor shall keep the project free from litter. At the request of the City, the contractor shall pick up all litter
within the project regardless of the source of the litter. This shall be considered subsidiary to the various bid items of

the contract.

The contractor shall perform the removal of any obstructions(s) on the site and in the street right of way and/or
easements of any kind, not shown on the plans, and payment shall be considered subsidiary.

All materials removed from the project are the property of the contractor.

Traffic Control Plan & Contract Time

The contractor shall maintain temporary traffic control measures throughout the project that are constantly in full
compliance with the current version of the Texas Manual on Uniform Traffic Control Devices.

The traffic control plan shall comply with TxDOT's latest version of “Barricade and Construction General Notes and
Requirements.”

The contractor shall utilize TxDOT's latest standard traffic control plan sheets. Both Paulann Blvd. and Smith Blvd.
are to remain closed to thru traffic during construction, with proper barricades and signage in place that coincide with
theTexas MUTCD.

The contractor shall submit for the City's review and acceptance a temporary and long-term traffic control plan
showing the contractor's proposed means of compliance with this section. No work shall be performed until the
contractor has received the City's approval of the temporary and long-term traffic control plan.

The City may order all work stopped if the contractor fails to comply with the temporary and long-term traffic control
plan.

The contractor shall have one hundred twenty two (122) calendar days to complete the project. For each
calendar day that any work remains incomplete after the expiration of the one hundred twenty two (122) calendar
days allotted for this project, an amount of nine hundred seven dollars and thirty six cents ($907.36) per
calendar day will be assessed the contractor and deducted from the monies due or to become due the contractor,
not as a penalty, but as liquidated damages. Work on Sundays and the six legal holidays: January 1st, the last
Monday in May, July 4th, the first Monday in September, the fourth Thursday in November and December 25th will
not be permitted.

The contractor shall not conduct any operations or perform any work pertaining to the project between the hours of
6:00pm and 7:00am without prior approval of the Engineer.

The contractor shall notify the Engineer at lease forty-eight (48) hours prior to commencement of work.
The contractor shall notify all adjacent property owners and businesses of lane closures, street closures, and of a

proposed construction schedule.

Progress Schedule

Before starting work on a construction contract, the contractor shall prepare and submit to the City a progress
schedule based on the sequence of work and traffic control plan. At a minimum, prepare the progress schedule as a
bar chart. Include all planned work activities and sequences and show contract completion within the number of
working days specified. Incorporate major material procurements, known utility relocations, and other activities that
may affect the completion of the contract in the progress schedule. Show a beginning date, ending date, and
duration in number of working days for each activity. Do not use activities exceeding 20 working days, except for
agreed upon activities. Show an estimated production rate per working day for each work activity.

Submit an updated progress schedule monthly, unless otherwise shown in the contract or as directed. Update the
progress schedule by adding actual progress made during the previous update period, including approved changes
to the sequence of work and the traffic control plan. If an updated progress schedule indicates the contract will not
be completed within the number of working days specified, notify the City in writing whether the contractor will revise
the progress schedule to meet the number of working days specified or exceed the number of working days
specified.

Notify the City in writing of proposed changes in the progress schedule. Major changes are those that may affect
compliance with the contract requirements or that change the critical path or controlling item of work. The City

reserves the right to reject these proposed changes.

No direct compensation will be made for fulfilling these requirements, as this work is considered subsidiary to the
items of the contract.

Payment & Quantities

The City will pay the contractor monthly based upon the work performed the previous month. The amount due the
contractor for that month will be negotiated between the contractor and the City. In the event of a dispute, the City's
estimate shall be final. From the amount due each month, the City will retain five percent (5%) until satisfactory
completion of the entire work. The five percent (5%) retainage will be paid the contractor as a final payment when all
work is completed to the City's satisfaction.

With prior approval of the City, payment will be made for material on hand, provided the material is stored on the
project or at an approved location in a manner acceptable to the City. Payment will be made with the next monthly
estimate payment, provided the contractor presents a true and valid paid receipt acceptable to the City, for the
material.

The contractor shall satisfy himself that all quantities of material and work, whether paid for directly or considered
subsidiary to the work, are adequate for completion of the work prior to bid submittal. The contractor shall visit the
site and become familiar with the location and the work to be performed under this contract. The contractor shall
verify both the quantities of materials and work in the plans and in the bidding documents. Submittal of a bid shall be
considered proof that the contractor has complied with this item and all items contained herein. Any discrepancies
found in the construction plans and/or construction specifications shall be called to the attention of the Engineer/City
prior to bid submittal.

The contractor shall perform a quantity calculation from the construction plans to verify those quantities are in
agreement with those contained in the Bid Estimate. Quantity disagreement shall not be a basis for a dispute or

claim before, during, or after construction.

Construction Inspections

Construction inspection shall be at the discretion of the City within the requirements of the City. The contractor shall
keep the entire project site accessible to the City and any other governmental entity that may exercise regulatory
control of the project or any portion of the work.

Protection of Work

The contractor shall protect all areas, whether within or outside of the actual limits of construction. The contractor
shall restore all disturbed areas to a condition as good as, or better than, that present prior to the construction. The
City shall be the sole judge as to the acceptability of the restoration.

Permanent features to remain, indicated herein on the plans or otherwise, shall be identified, marked, and protected
from damage or removal by the contractor.

All construction and construction equipment shall remain within the established work area unless the City has
granted prior authorization.

Construction vehicles and equipment shall be limited to the areas to which work is to be performed. Any areas
outside of the work area that has experienced damage (such as trees, or loss of vegetative cover) from the
construction, storage of equipment and/or materials, or any other process associated with construction, shall be
repaired by the contractor at his sole expense to the satisfaction of the City.

Any damage created by any equipment or any other means on the project or on adjacent properties and/or streets
and roads shall be repaired to the City's satisfaction at the contractor's sole expense.

The contractor shall not cut or trim trees without consent of the City.
Large construction equipment (or any other equipment deemed large by the City) shall not be allowed on any
roadway/parking area once it has been paved. Any damage created by any equipment on the subgrade, base

course(s), structures, and/or pavement shall be repaired to the City's satisfaction at the contractor's sole expense.

Storm Water Pollution Prevention Plan

The contractor shall be responsible for establishing a Storm Water Pollution Prevention Plan (SWPPP) and
complying with the requirements thereof for the project.

With the permission of the City, the contractor may establish a yard on the project provided adequate space is
available.

The contractor is responsible for providing erosion and sediment control BMP's to prevent sediment from reaching
paved areas, storm sewers systems, drainage courses, and adjacent properties. In the event the prevention
measures are not effective, the contractor shall remove all debris, silt or mud and restore the right-of-way or original
properties to a condition as good as, or better than the property was prior to the event and within 24 hours of the
occurrence, unless approved by the Engineer.

Materials Testing

All required material testing and/or inspections shall be arranged for and paid for by the City. The contractor shall be
required to pay for any retesting and/or reinspection of materials or work resulting from the failure of the initial test
paid for by the City or any subsequent testing and/or inspection required because of the failure of previously tested
materials and/or work performed. Minimum testing requirements shall be as established by the City. The contractor
shall pay for any quality control testing that is deemed necessary by the contractor.

Specifications

All items referenced herein referred to as “Item” and/or “City Standard Specification Item No(s):” shall be a reference
to the items listed in the latest City of San Angelo, Texas Standard Specifications for Construction and Maintenance

RCW

KJB

N.T.S

N/A
ES-3-14
04/07/2014

of Highways, Streets and Bridges (2004) and Details for Construction and is incorporated herein by reference.

Instances where City Specifications conflict with those contained herein, the specifications contained herein shall
take precedence.

In instances where conflict exists within these specifications the hierarchy shall be as follows:

1) Federal/State/Local Law, Rules or Ordinances
2) Construction Plans

3) General Notes

4) Individual Specifications

Survey Control & Construction Staking

The elevations shown on the plans were taken from a survey prepared by the City of San Angelo. Survey control
information can be obtained by calling 325-657-4434. The contractor shall provide all construction controls including,
but not limited to, all construction staking required for control of work. The contractor shall take steps necessary to
protect any pre-existing control points from damage or movement. The City may, at its discretion, replace any
control points damaged or moved by the contractor's operation and the fee for replacing the control points will be
deducted from any monies due the contractor. With prior approval of the City, the contractor may elect to retain a
Registered Professional Land Surveyor to reset control points, provided the City is presented with a report under
certification and seal of the surveyor that the points were set at their original position.

It is entirely the contractor's responsibility to verify the existing project control and if adequate control is not available,
make provisions in his bid for establishing satisfactory control adequate to prosecute the work.

Utilities (Existing)

Any utilities shown in the plans are for informational purposes only and their locations are approximate. The
contractor shall notify the appropriate utility to field-locate all installations. Furthermore, there may be other existing
utilities in the project limits that are not shown on the plans. The contractor shall be responsible for contacting all
utility companies that may be present within the project limits to locate their particular facility.

No work shall be performed near an existing facility without a representative from the affected utility being present
for the duration of the work.

The contractor's attention is called to the fact that both overhead and underground utilities may be present in or near
the project. It is the contractor's responsibility to comply with the Texas One-Call Notification System. The One-Call
number is 1-800-DIG-TESS (1-800-344-8377). State law requires anyone digging or excavating with
machine-powered equipment to a depth of more than 16” to call a notification center two (2) days before digging
begins.

The contractor shall call the City of San Angelo Water Utilities Department to locate water and wastewater lines at
325-657-4295 two (2) days before digging begins.

It shall be the contractor's entire responsibility to repair and/or replace, at his entire expense, any utilities damages
or otherwise disturbed as a result of his or his subcontractor's operations on the project regardless of whether or not
those utilities were shown on the plans.
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REFER TO CONCRETE
DRIVE DETAILS

STANDARD MONOLITHIC CURB
ON CONCRETE DRIVEWAY
NOT TO SCALE

NOTES:

1 DIMENSIONS HEREIN SHOWN ARE MINIMUM REQUIRED. THE DESIGNER MAY
ADJUST WIDTH ACCORDING TO THE NEED. CONCRETE FOR CURB AND GUTTER
SHALL BE CLASS "A" CONCRETE EXCEPT FOR STANDARD MONOLITHIC CURB
WHICH IS CLASS "P". THE USE OF MORTAR TOPPING IS OPTIONAL. IF NOT
MACHINE LAID, A "MULE" FINISHING TOOL SHALL BE USED.

2. ALL TOOLED CONTRACTION JOINTS WILL BE ON 10" SPACING AT 1-1/2"
MINIMUM DEPTHS. 1/2" EXPANSION JOINTS ON 50" SPACING OR AT BEGINNING
OF RADII, OR AT INTERSECTIONS. LIGHT BROOM FINISH.

3. EXTRUDED CONCRETE MAY USE A MODIFIED GRADATION FOR MACHINE LAID
CURB AND GUTTER AS APPROVED BY THE CITY ENGINEER.

4. IF MACHINE LAID, A MAXIMUM 1" FLARE AT THE BOTTOM IS PERMITTED.

CITY OF SAN ANGELO

CONCRETE CURB & GUTTERS
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SIDL VIEW
SAWTOOTH CURB
NOT TO SCALE

NOTES:

1 DIMENSIONS HEREIN SHOWN ARE MINIMUM REQUIRED. THE DESIGNER MAY
ADJUST WIDTH ACCORDING TO THE NEED. CONCRETE FOR CURB AND GUTTER
SHALL BE CLASS "A" CONCRETE EXCEPT FOR STANDARD MONOLITHIC CURB
WHICH IS CLASS "P". THE USE OF MORTAR TOPPING IS OPTIONAL. IF NOT
MACHINE LAID, A "MULE" FINISHING TOOL SHALL BE USED.

2. ALL TOOLED CONTRACTION JOINTS WILL BE ON 10" SPACING AT 1-1/2" MINIMUM
DEPTHS. 1/2". EXPANSION JOINTS ON 50' SPACING OR AT BEGINNING OF RADII,
OR AT INTERSECTIONS. LIGHT BROOM FINISH.

3. EXTRUDED CONCRETE MAY USE A MODIFIED GRADATION FOR MACHINE LAID
CURB AND GUTTER AS APPROVED BY THE CITY ENGINEER.

4. IF MACHINE LAID, A MAXIMUM 1" FLARE AT THE BOTTOM IS PERMITTED.
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CITY OF SAN ANGELO

CONCRETE CURB & GUTTERS
S-T-2

3" (TYP)

NOTES:
FILLET TO BE MADE WITH

REINFORCED CONCRETE TO
BE PAID AS REINFORCED

CONCRETE VALLEY GUTTER
(SEE SECTION A-A)

1. ALL SUBGRADE SHALL BE
COMPACTED TO 95% STANDARD
PROCTOR DENSITY.

2. A ROUGH BROOM FINISH IS

| PREFERRED.
EXISTING PAVEMENT TO BE
SAWED AT JOINT (TYP)
TYPICAL SECTION
NOT TO SCALE
) VARIES 6 MINIMUM }
ASPHALT N E
SURFACE; =2
i

: / L
#4 BARS ON 18" O.CEW.

SECTION B -B
VALLEY GUTTER DETAIL
NOT TO SCALE

6" GUTTER TO #4 BARS AT 15" O.C.EW.

EXTEND TO
LAP SPLICE LENGTHS:

EXISTING 24" MIN LAP SPLICE
ASPHALT PAVING—} %NORM_‘AL JOINT LOCATION
N ﬂ/ #3 - 21"

EXISTING /7 NORMAL CURB .
PAVING _"J\?“_‘J AND GUTTER #4 - 24
#4 BARS\SUBGRADE

SECTION A - A CITY OF SAN ANGELO

CONCRETE VALLEY GUTTER FILLET
NOT TO SCALE

CONCRETE VALLEY GUTTERS
S-W-1

= A

PROFILE VIEW

CLASS "A"
CONCRETE

VALVE PAD. #3 REBAR
AT 6" O.CEW.

2'x2'x6" CONCRETE
VALVE PAD. #3 REBAR
AT 6" O.CEW.

CLEAN-OUT
CASTING

CLASS "A"
CONCRETE

WASTEWATER MAIN CLEAN-QUT

NOT TO SCALE

SECTION A-A

2'x2'x6" CONCRETE VALVE PAD.
#3 REBAR AT 6" O.C.EW.

PAVING OR OTHER SURFACE

0

Il

GATE VAILVE BOX AND

CXTENSION SYSTEM

NOT TO SCALE
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18"

NOTES:

1. CONCRETE RIPRAP SHALL BE REINFORCED WITH #4 BARS
GRADE 60 @ 12" O.C. EACH WAY.

2. CONCRETE RIPRAP SHALL BE CONSTRUCTED PER TXDOT ITEM
432, "RIPRAP".

CONCRETE RIPRAP DETAIL
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Paulann Blvd. Quantity Summary

Smith Blvd. Quantity Summary
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[tem Description Unit ary
1002002 |PREPARINGROW STA 13
1102004 |EXCAVATION (ROADWAY AND CHANNEL) CY 4403
132 2004 |EMBANKMENT (FINAL)(DENS CONT)(TY B) CY 824
1342004 |BACKFILL(TY A OR B) STA 13
164 2009 [BROADCAST SEED (TEMP) (WARM) SY 9375
168 2001 |[VEGETATIVE WATERING MG 617
247 2336 |FLBS (CMP IN PLC)(TY A GR 2)(10") SY 6360
260 2073 |LIME TRT (SUBGRADE)(8") SY 6360
3102001 |PRIME COAT (MC-30) GAL 1266

340 D-GR HMA(METH) TY-D PG64-22 110lbs/sy =1" TON 656
432 2001 |RIPRAP (CONC)(4IN) ) 187
ADJ MANHS (WATER VALVE BOX) EA 5
500 2001 |MOBILIZATION LS 1
502 2001 |BARRICADES, SIGNS AND TRAFFICHANDLUNG MO 5
506 2002 |ROCK FILTER DAMS (INSTALL) (TY 2) LF 36
506 2009 |ROCK FILTER DAMS (REMOVE) LF 36
506 2016 |CONSTRUCTION EXITS (INSTALL) (TY 1) SY 267
506 2019 |CONSTRUCTION EXITS (REMOVE) SY 267
529 CONC CURB & GUTTER (HEADER) LF 800
5292004 |CONCCURB & GUTTER (TY 1) LF 1612
5292011 |CONC CURB & GUTTER (SAWTOOTH) LF 46
5292017 |CONC CURB & GUTTER(VALLEY GUTTER) LF 206
644 2081 |IN SMRD SN SUP&AM TYTWT(1)WS(P) EA 2
644 2082 |IN SMRD SN SUP&AM TYTWT(1)WS(T) EA .
666 2048 |REFL PAV MRK TY | (W) 24" (SLD)(100MIL) LF 48
666 2105 |REFLPAV MRK TY I (Y) 4" (BRK)(100MIL) LF 330

ltem Description Unit aTyY
1002002 |PREPARING ROW STA 7
1102004 |EXCAVATION (ROADWAY AND CHANNEL) CY 1110
132 2004 |EMBANKMENT (FINAL){DENS CONT)(TY B) CY 263
1342004 |BACKFILL (TY AORB) STA 7
164 2009 |[BROADCAST SEED (TEMP) (WARM) SY 0
168 2001 |VEGETATIVE WATERING MG 0
247 2336 |FLBS (CMP IN PLC)(TY A GR 2)(10") SY 3019
2602073 |LIMETRT (SUBGRADE)(8") SY 3215
3102001 |PRIME COAT (MC-30) GAL 563
340 D-GR HMA(METH) TY-D PG64-22 110ibs/sy = 1" TON 294
432 2001 |RIPRAP (CONC)(4 IN) 55 4 0
ADJ MANHS (WATER VALVE BOX) EA 0
500 2001 |MOBILIZATION LS 1
502 2001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 0
506 2002 |ROCK FILTER DAMS (INSTALL) (TY 2) LF 0
506 2009 |ROCK FILTER DAMS (REMOVE) LF 0
506 2016 |CONSTRUCTION EXITS (INSTALL) (TY 1) SY 0
506 2019 |CONSTRUCTION EXITS (REMOVE) SY 0
529 CONC CURB & GUTTER (HEADER) LF 0
529 2004 |CONC CURB & GUTTER (TY 11) LF 713
5292011 |CONCCURB & GUTTER (SAWTOQOTH) LF 0
5292017 |CONC CURB & GUTTER(VALLEY GUTTER) LF 0
644 2081 |IN SMRD SN SUP&AM TYTWT(1)WS(P) EA 2
644 2082 |IN SMRD SN SUP&AM TYTWT(1)WS(T) EA 1
666 2048 |REFLPAV MRK TY | (W) 24"(SLD)(100MIL) LF 30
666 2105 |REFLPAV MRK TY 1 (Y) 4" (BRK)(100MIL) LF 200

For Contractor Information Only

The roadway surface is to be HMA.

Rates to be used for materials, are as follows:

Prime Coat = 0.20 sy/gal
Hot Mix = 110 Ibs/sy per inch

PAULANN BLVD. & SMITH BLVD
CONSTRUCTION
QUANTITY SUMMARY
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"V" SHAPE

(Plan View)

PLANS SHEET LEGEND

Type 1 Rock Filter Dam

Type 2 Rock Filter Dam
Type 3 Rock Filter Dam

Galvanized Steel
Wire Mesh

TYPE 4 (SACK GABIONS)

Galvanized Steel

Wire Mesh

SECTION A—A

Excavation
(If shown on
const. dwgs.)

A "V Shape may be used for
higher velocity flows.
(See "V” Shape Plan below)

FILTER DAM AT SEDIMENT TRAP
—G&PD——OR

TYPE 1 OR TYPE 2

Width for Payment

2’ Min. Level Crested Weir

Galvanized woven
wire mesh
(for Types 2 & 3)

See Note 4
Types 1 & 2 = 18"

Type 3 = 36"

SECTION C-C

ROCK FILTER DAM USAGE GUIDELINES

Rock Filter Dams should be constructed downstream from
disturbed areas to intercept sediment from overland runoff and/or
concentrated flow. The dams should be sized to filter a maximum
flow through rate of 60 GPM/FT of éross sectional area. A 2 year
storm frequency may be used to calculate the flow rate.

Type 1 (18" high with no wire mesh): Type 1 may be used at the
toe of slopes, around inlets, in small ditches, and at dike or

swale outlets. This type of dam is recommended to control

erosion from a drainage area of 5 acres or less. Type 1 may not
be used in concentrated high velocity flows (approx. 8 Ft/Sec

or more) in which aggregate wash out may occur. Sandbags may be
used at the embedded foundation (4" deep min.) for better filtering
efficiency of low flows if called for on the plans or directed by

the Engineer.

Type 2 (18" high with wire mesh): Type 2 may be used in ditches
and at dike or swale outlets.

Type 3 (36" high with wire mesh): Type 3 may be used in stream
flow and should be secured to the stream bed.

Type 4 (Sack gabions): Type 4 May be used in ditches and smaller

channels to form an erosion control dam.

Width for payment

Galvanized Woven Wire Mesh

(for Types 2 & 3)

FILTER DAM AT CHANNEL SECTIONS

— @D O0R —@D—— OR — @D

TYPE 1 OR TYPE 2

GENERAL NOTES

1.

If shown on the plans or directed by the Engineer, filter
dams should be placed near the toe of slopes where erosion
is anticipated, upstream and/or downstream at drainage
structures, and in roadway ditches and channels to collect

sediment.

Materials (aggregate, wire mesh, sandbags, etc.) shall be
as indicated by the specification for "Rock Filter Dams

for Erosion and Sedimentation Control”.

The rock filter dam dimensions shall be as indicated on the

SW3P plans.

Side slopes should be 2:1 or flatter.

Dams within the

safety zone shall have sideslopes of 6:1 or flatter.

Maintain @ minimum of 1’ between top of rock filter dam weir
and top of embankment for filter dams at sediment traps.

Filter dams should be embedded a minimum of 4" into existing

ground.

The sediment trap for ponding of sediment laden runoff shall

be of the dimensions shown on the plans.

Rock filter dam types 2 & 3 shall be secured with 20 gauge
galvanized woven wire mesh with 1”7 diameter hexagonal
openings. The aggregate shall be placed on the mesh to the
height & slopes specified. The mesh shall be folded at the
upstream side over the aggregate and tightly secured to itself
on the downstream side using wire ties or hog rings. In stream
use the mesh should be secured or staked to the stream bed

prior to aggregate placement.

Sack Gabions should be staked down with f' dia. rebar stakes.

Flow outlet should be onto a stabilized area (vegetation,

rack, etc.).

The guidelines shown hereon are suggestions only and may be

modified by the Engineer.

Drain to sediment
trapping device

c
Coarse Aggregate <
~
PLAN
4’ Min. 50" Min. 4’ Min.

BESREES e w@a e
BB, OB

8” Min.

Foundation course
6" min.

PROFILE

CONSTRUCTION EXIT (TYPE 1)

GENERAL NOTES

1. The length of the type 1 construction exit shall be as
indicated on the plans, but not less than 50"

2. The coarse aggregate should be open graded with a size of 4" to 8".

3. The approach transitions should be no steeper than 6:1 and
constructed as directed by the Engineer.

4. The construction exit foundation course shall be flexible base,
bituminous concrete, portland cement concrete or other material
as approved by the Engineer.

5. The construction exit shall be graded to allow drainage to a
sediment trapping device.

6. The guidelines shown hereon are suggestions only and may
be modified by the Engineer.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY APPAREL NOTES:

The Barricade and Construction Standard Sheets (BC sheets) are intended 1. Workers on foot who are exposed to traffic or to construction equipment
+to show typical examples for placement of temporary traffic control within the right-of-way shall wear high-visibility safety apparel meeting
devices, construction pavement markings, and typical work zone signs. the requirements of ISEA "American National Standard for High-Visibility
The information contained in these sheets meet or exceed the requirements Apparel" labeled as ANSI 107-2004 standard performance for Class 2 or 3
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). risk exposure. Class 3 garments should be considered for high traffic

volume work areas or night time work.
The development and design of the Traffic Control Plan (TCP)is the
responsibility of the Engineer.

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

sign and seal Contractor proposed changes. Only pre-qualified products shall be used. The "Compliant Work Zone

Traffic Control Devices List" (CWZTCD) describes pre-qualified products
The Contractor is responsible for installing and maintaining the traffic and their sources and may be found on-Iline at the web address given
control devices as shown in the plans. The Contractor may not move or change below or by contacting:

the approximate location of any device without the approval of the Engineer.
Texas Department of Transportation
Geometric design of lane shifts and detours should, when possible, meet the Traffic Operations Division - TE
agpplicable design criteria contained in manuals such as the American Phone (512) 416-3118

Association of Staote Highway and Transportation Officials (AASHTO),

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

When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the
adjacent project is completed first, the Contraoctor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be hﬂp#hNMNViXdOLgOV

revised to show appropriate work zone distance.

. . . . . . . COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
The Engineer may require duplicate warning signs on the median side of

divided highways where median width will permit and traffic volumes DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
justify the signing.

MATERIAL PRODUCER LIST (MPL)
All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
not shown in this manual shall be shown in the plans or the Engineer shall

provide a detail to the Contractor before the sign is manufactured. STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
The temporary traffic control devices shown in the illustrations of the TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
BC sheets are examples. As necessary, the Engineer will determine the most

TRAFFIC ENGINEERING STANDARD SHEETS

appropriate traffic control devices to be used.

As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign and the WORK ZONE
TRAFFIC FINES DOUBLE sign with plaque shall be erected in advance of the
CSJ Iimits. However, the TRAFFIC FINES DOUBLE sign will not be required on
projects consisting solely of mobile operation work, such as striping or
milling edgeline rumble strips. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the

CSJ Iimits.

Except for devices required by Note 10, traffic control devices should
be in place only while work is actually in progress or a definite need
exists.

. . . . . . SHEET 1 OF 12
The Engineer has the final decision on the location of all traffic control - Traffic
devices. ;’ Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

Inactive equipment and work vehicles, including workers’ private vehicles
must be parked away from travel lanes. They should be as close to the

gigg;—g;;’vgzeéigi i:;echJiZ;géz;.or located behind a barrier or guardrail, BARR[CADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-13

FILE: be-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT [ON TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING “**°

ROAD WORK
ROAD WORK < NEXT X MILES SIZE SPACING
NEXT X MILES = | o0 11 1R G20-1bTL N

ROAD WORK

TN s
620-2 1 poap WoRk (Optional

see Note /GZO-IQT / CW20-1D \ ‘ ‘ » Posted | sion®
1 and 4 | 'gn Conventional| Expressway/ oste Ig?
4 4 4 INTERSECTED | Block - City <= | 1000°-1500° - Hwy X Number Road Ereewayy Speed |Spacing
ROADWAY 1000° -1500° - Hwy => 1 Block - City or Series X
¥ * 4 F X F - Feet
X X ee
CROSSROAD X 3 A » ) /; Q \ cw20* MPH  l(Apprx. )
cw21
X X X B Csy WORK 1
k * + WORK / 80 SS9 Ga0-500 | WORK cw22 48" x 48" | 48" x 48" 30 20
G20-3¢P | 7oNE min m 35 160
) : BEGIN . 3 TRAFFIC cw23
TRAFFIC G20-5T | ROAD WORK S R20-5T FINES Cw25 40 240
R20-5T7 FINES NEXT X MILES
ROAD WORK N - 2 DOUBLE 45 320
<= NEXT X MILES DOUBLE mowEss |7 = CW1, CW2
NEXT X MILES => R20-50TP | et G20-6T ciry R20-50TP | woaxtes ’ ’ 50 400
620-2 END A QTP | ety __SwE__ = CW7, CWs, 36" x 36" | 48" x 48"
G20-1aT  (Optional ROAD WORK I CONTRACTOR CWO. CWI1 55 5002
see Note END ' ' >
1 and 4) ROAD WORK cwi4 60 600
620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of engineer. CW3, Cw4, 70 800 2
(See note 2 below) Cw5, Cwe, 48" x 48" 48" x 48" 5
1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and @ CSJ LIMITS AT T-INTERSECTION Cws-3, IE) 900
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. - - - - — Cwio, Cwi2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine The_fype% and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . . .
crossroads. The Engineer will determine whether o rood is low volume. This information shall be shown 2. If construction closes the road at a T-infersection the Contractor shall place the "CONTRACTOR | * FOT "YPicol sign spacings on divided nighuays, expressways ond freeways, see
in the plans. NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). typical application diagrams or TCP Standard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and '_'ROAD WORK NEXT X MILES" right arrow '
AHEAD, I:OOSE GRAVEL,for other oppropriate signs. TWhen additional signs are required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. A Minimum distance from work area to first Advance Warning sign nearest the
be cor_15|dered por'_r of the mln!mun requirements. The Engmeer/lnspec.:'ror will determine the proper work orea and/or distonce between each additional sign.
location and spacing of any sign not shown on the BC sheets, Traffic Control Plon sheets or the Work
Zone Stondard Sheets. RA oT
4, The "ROAD WORK NEXT X MILES"(G20-10T)sign shall be required at high volume crossroods to advise GENE _L NOTES - -
motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume, . . . .
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distonce between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areaq, oppropriate traffic control devices, as shown elsewhere in advance warning.

the plons or as determined by the Engineer/Inspector, shall be in place.

3. Distonce between signs should be increased as required to have 1/2 mile

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

or more advance warning.

WORK AREAS [N MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS
le N] @ BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
WORK | 20-9TP % % crossroads at the discretion of the Engineer. See Note 2 under "Typical
BEGIN SPEED ZONE OBEY Location of Crossroad Signs“.
% % 620-5T | ROAD WORK PASS LIMIT TR IC Ra0-5Tx % WARNING . L -
NEXT X MILES R4-1 (s >< >< DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D e ML ooronriate) = STATE LAW
W1 -4R ¥ ¥ G20-6T IORess XX X XR2-1 wimtitn | R20-50TP¥% % 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway Sign
ngf % cw13.1p CW20-1D R20-3T ¥ % Designs for Texas" monual for complete Iist of ovailable sign design sizes.

3X
I_" 171 H
channelizing devices

y
Leede o \ N ) ) q q q )
< / \[//4// LEGEND

\
q <=
L e —_— _ _ _ _ _ _ — Type 3 Barricade
= / R o \ <& / / <= | // > / => SPEED
; e ¢ oo # i e — L IMIT | R2-1 O OO | Channelizing Devices
b WORK // /e inning of P .
— // = SPACE = /l NO-PASS ING ® END L X
20-2bT % % | WORK_ZONE =

tH20-1D CWIB-IP Type 3 Barricade or \ X X X X X

pe———
- -l Sign
- Channel izing "esy Limit b l'ine should - XX @
Devices END H . .
ROAD WORK goordinate 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 ploced in advance of these work areas to remind drivers they are still G20-2 % ¥ location NOTES X Spacing char+ or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs aond TMUTCD for sign
channelizing devices. The Controctor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
k > % %620-50P | Yont R20-3TX % This distance shall replace the "X" and shall be rounded
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
ROAD % % G20-5T| ROAD, WORK LIMIT TRAFFIC WARNING No decimals shall be used. Operatlons
CLOSED NAME * ¥ R20-5T | FINES SIENS I Texas Department of Transportation Standard
RI1-2 WAL e >< >< DOUBLE STATE LAW @ The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 620-6T ik * %R20-50TP ..ﬁ:?ﬁm shal | be used as shown on the sample layout when advance
cvn-a Barricade or CH13-1P W01 ¥ ¥ | e | X X¥R2 signs are required outside the CSJ Limits. They inform the

323?23,1,”?"9 = \ . N Tg?ggig&gfdzniﬁ;igy’[ iril?::;i\rf;ﬁegepg:;fg?c*??nggr;oioggubIe BARR l CADE AND CONS I RUC I ION
if rker r r nt. l I
if workers are prese PRO ECT lMlT

X X X
/ d d d // d dq dq
. ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC

o

\ I | FINES DOUBLE signs will not be required on projects
| <= consisting solely of mobile operations work.
I Channelizing ~—— (CSJ Limit Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC ‘2) = l 3
/ ? 74 Devices | R2-1 and other signs or devices as called for on the Traffic Flle: bo-13. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TxDOT
// X _r\ SPEED Control Plan. @©TxDOT November 2002 CONT | SECT JoB HIGHWAY
vslg%E &7 END o o LIMIT . . . . . REVISIONS
ROAD WORK Contractor will install a regulatory speed |imit sign at
@ >< >< the end of the work zone. 9-07 orsT oy p—

G20-2 % % 7-13 M-868B
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

Reduced speeds should only be posted in the vicinity

No warranty of any

oG Shown e cs of work activity and not throughout the entire project. e o s
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
addlflqnu[ advance . . additional advance
signing. or covered during periods when they are not needed. signing.

'JZ%? - - - - - — == N - - — __:4:%;__ - = = = =

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

= -
|

il
: A<$SSS§\ <\\§Sf §FDOQQQQSSQQQ\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT o Yons | c20-50p S SPEED )
7 O e ?_IEIII-:'P LIMIT WORK Vzvgﬁg 620-50p LIMIT
SPEED A ZONE | G20-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = 0'[’)%?5%’;:5
in the fravelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) l 3
FILE: bc-13. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS
9- 7 DIST COUNTY SHEET NO.
7-13 M-868C
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Controctor shall install and maintain signs in a straight ond plumb condition and/or os directed by the Engineer.

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

4, All signs shall be installed in accordonce with the plans or as directed by the Engineer. Signs shall be used to regulote, warn, ond

guide the traveling public safely through the work zone.
5. The Contractor may furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any varigtion in the plons shall be documented by written agreement between the Engineer and the Contractor’s
° ™ Responsible Person. All changes must be documented in writing before being implemented. This caon include documenting the changes in
g N g the I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
o @© 6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
L _f g shall install the sign support in accordonce with the monufacturer’s recommendations. If there is a question regarding installation
= Lo - T procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
_ 7'0, min. = o verify the correct procedures are being followed.
e[ 0'-6' 9.0° max. =] 6" or 3 7.0° min, 7. The Contractor is responsible for installing signs on approved supports and replacing signs with daomaged or cracked substrates ond/or
B le—— 4 L o 9.0° mox 4l b . . A -
= N r &= [greater . . N 27 9.0° max. H § A 6.0" min. damaged or morred reflective sheeting as directed by the Engineer/Inspector.
” N 1 8. Identification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
for identification shall be 1 inch.
9. The Contractor shall replace damoged wood posts. New or domoged wood sign posts shall not be spliced.
P s — || B!
Paved N7~y Paved N i~ l“ % RAT OF K_{ fine the "Tex 1 niform Troffic trol Devices™ Port 6)
~ ~ < . . . . - - N
shou! der SR shou lder SONY = :J\\ﬂ i 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vaory based on the type of
I //\5/7 work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in
¥% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 2990[gn;°+:::\52:’g:'fg;12:55 ongr:u:ﬁ:*Irogcgfp!’:;kar?gz;?om:n:xsz;e than 3 dovs
Objects shall NOT be placed under skids as a means of leveling. - - ! y - w upi cati . yS. . . . . .
bj s shall NOT be p I 'ng b. Intermediate-term stationary - work that occupies a location more than one doylight period up to 3 days, or nighttime work lasting
. than one hour.
% % Wnhen plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. fore ™ 0 B . . . ; } . }
Supplemental plaques (advisory or distance) should not cover the surfoce of the parent sign. 3 SE&CI *ZETQ::{S;I?”%ZK +gg¥*£§u;?:; ;h?;cgg?:z Iﬁ: gol?cg;&?n for more than 1 hour in @ single doylignt perfod.
8 ' .
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
SIGN_MOUNTING_HE IGHT
L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports . The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
= = shal | not will be by bolts ond nuts as shown for supplemental plaques mounted below other signs.
I‘E?“E_ protrude Y , 2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
7o above 8ign or screws. Use TxDOT's or the ground.
= ME manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
S N / procedures for attaching sign 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
substrates to other types of appropr iate Long-term/Intermediate sign height.
TE :IFFH o % sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration.
NI Suppor / F
FH WE N ;Eg*lrrl'u2:+ R@AD 1 1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plaons or as directed by the Engineer.
ol L above sign rl rl <': TRAT
H”‘; Hlﬂ LE I W@RK I A OR Nails shall NOT 1. The Controctor shall ensure the sign substrate is installed in accordance with the maonufocturer’s recommendations for the type of sign
) support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports.
"=—Hﬁ" Il Il be al lowed. 2. "Mesh" type materials ore NOT an approved sign substrate, regardless of the tightness of the weave.
DJ‘HﬁEU |A|H| EAD Each sign 3. All wooden individual sign panels fobricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
RE PRESENT 1N fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
Sign supports shall shall be attaoched screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
extend more than direc'rly to the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the rt. Multipl REFLECTIVE SHEETING
back of the sign S.UDDO - Multiple 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
substrate. U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCI1).
] H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
TONT ELETVAITION Jomed or spliced by 3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
Fiber R:?:%o:]zeg P?;s'r'c any means. Wood SICN LETTERS
1 1 1
supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post extended or repaired Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION b lict first closs workmanship in accordance with Depaortment Standards and Specifications.
above ond two below the spice point. Splice must be located entirely behind y splicing or REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means, 1. When sign messages moy be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediote stationary signs installed on square metal tubing moy be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any

intersections where the sign moy be seen from approoching troffic.

DATE
FILE

3. Signs installed on wooden skids shall not be turned at 90 degree ongles to the roadway. These signs should be removed or completely

STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required.

X . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil block plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control troffic entire sign face and maintain their opoque properties under outomobile headlights at night, without domaging the sign sheeting.
by floggers. The STOP/SLOW paddle size should be 24" x 24" 5. Burlap shall NOT be used to cover signs.
as detailed below. 1. Permonent signs are used to give notice of traffic laws or regulations, call 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
2. When used at night, the STOP/SLOW paddie shall be attention to conditions that are potentially hozardous to traffic operations, 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
retrorefiectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW poddles may be attached to a staff with g minimum of interest, and other geographical, recreational, or cultural information. - . . .
. . . . . hts to ki i i
length of 6’ to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route ] f::rﬁs:'g? :::gggz;: ;?g:.lzﬁy*hgogzzigzlgglsgsazd ghozelg bgoﬂsegmmg e
4. Any lights incorporated into the STOP or SLOW poddle faces guidance as normal ly installed on @ roadway without construction. 2. The sandbags will be tied shut to keep the sand from spilling ond to SHEET 4 OF 12
shall only be as s?ecificol ly described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain o constant weight. ' ® Traffic
Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted - Oge;rgt.ions
the roadway condition. . for use as sign support weights. I Texas Department of Transportation Standory
= 3. When existing permonent signs are moved ond relocated due to construction 4, Sandbags should weigh a minimum of 35 Ibs ond a maximum of 50 Ibs.
purposes, they shall be visible to motorists at all times. 5. Sandbogs shall be made of a durable materiol that tears upon vehicular
4. [f existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs 6. Rubber ballasts des! e .
. S A . gned for channelizing devices should not be used for
shal | meet the required mounting heights shown on the BC Sheets or the SMD ballast on portable sign supports. Sign supports designed and manufactured BARR l CADE AND CONSTRUCT lON

Stondards. This work should be paid for under the appropriate pay item for with rubber bases may be used when shown on the CNZTCD Iist. TEMPORARY S l GN NOTES

24" relocating existing signs. 7. Sandbogs shall only be placed along or laid over the base supports of the
5. [f permanent signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - l 3
for under the appropriate pay item for relocating existing signs. sign supports ploced on slopes.
N 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-13.dgn on: TXDOT Jeks TxDOT[ows TxDOT [ exs TxDOT
le 24n N le 24 N or his/her construction equipment shall be replaced os soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxD0T  November 2002 CONT |SECT JoB HIGHNAY
= Bockground - Red i = Bockground - Orange i Controctor to ensure proper guidance for the motorists. This will be subsidiary shal | be 16 inches square or larger and shal | be orange or fluorescent REVISIONS
Legend & Border - White Legend & Border - Black to [tem 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 DIST COUNTY SHEET NO.
the sign face. 7-13 M-868D
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Max i mum 24" 2%6 Sign Sign by Sign Sign
Moximun axd o = 12 sa. ft. of i F———1_ iq - Post . Post :| . Post Post
21 sq. ft. of wood I ] fon foce 2x6 i :
J sign face A post 246 - \\ 2x6 :
- o2 H
2 - S P S . :
I I L 0 : :
O <
I I x4 K L1 p 'ﬁ 5 K H e
4x4 " . .
wood ¥ x 60 x4 <1¢] desirabie <2 desiravle
/ post 72" block block “|e o9
I' Ll I' [l 18"
l - HH o HH
| " N 34" min, .m Optional RA
H H and Length of skids moy 48" E E strong soils, | reinforcing 5 g
Top wood be increased for minimum HH 55" min. in sleeve ———=3|8 34" min. in Base
See BC (4} post additional stability. sle weak soils. (172" larger oo strong soils, See the CWZTCD Post
for sign Top HE than sign ‘}'f' 55" min. in for embedment.
30" height 24 /2"4 x 40 X See BC(4) anchor Stub e post) x 18 HE weak s0i Is.
requirement — for sign 24" 2x4 brace nchor Stul HH NH
q - 2x6 heighg _ / (174" larger E E Anch(“>r Stub : 2
1 requirement 3/8" bolts w/nuts than sign o (174" lorger (s}
I. J I. J 0 1 1] - or 3/8" x 3 1/2" /L post) —— E E ;ggz)L: 2
N B =T <& (min.) la HH HH
——l N N scrows D N N N
40" 36" Front 4x4 block 4x4 block . OPTION 1 (AOPJIONSTZ ) OPTION 3
Front Sice sice (Direct Embedment} nehor Stub (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
ron R T P T
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PER:R”ED — MET”L — S Cofed ach
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O G OUND MOUN ED SIGN SU OR S
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign 1172 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of |~ dia. (typ) Both steel and plastic Wedge Anchor Systems as shown
10mm extruded the CNZTCD, except 5/8" plywood. '_ on the SMD Standard Sheets may be used as temporary
thinwall plostic 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
" p face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
B & 3/8" x 3" gr. 5 bolt 18"
o {2 per support) joining
B sign panel and supports OTHER DES I GNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
S g'f"‘;ﬁ;'f‘f”l‘c CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
v e ey YA X1 oot GENERAL NOTES
A (DO NOT SPLICE) 1374 " x 1 3/4 " x 129" Nominal |number Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
[ (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole(s) supports, but 3/8" bolts with nuTs_or 3/8" x 31/2"
I | 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required lag scu;(_aws must be used on every joint for final
gy with 5/16" holes i W) " " o o connection.
W or 1 3/4" x 1 3/4" : . N
[l . . . . ~ 4 x 4 2 21 36" NO 2. No more thaon 2 sign posts shall be placed within o
M square tubing lOBQQIe)xIé 324 Sq:q?: p;:cz(l;med > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
loid - .. CNZTCD List.
Upright must Tl I — tubing diagonal brace 5 1x6 | 2 36 36 YES 's
+e|e§copel+o . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7' height °f WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavement 28" | 1374 " x 1 3/4 " x 32 (hole MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
°¥f to hole) 12 ga. square perforated : :;
o tubing cross brace N [ see BC(4) for definition of "Work Duration.”
. o 3/8" X 4-1/2 ar. Wood sign posts MUST be one piece. Splicing will
7 o [e] 5 BOLT (TYP )g _— . _{ * NOT be allowed. Posts shall be painted white.
/4iie] * —_— :“
274 N D A See the CWZTCD for the type of sign substrate
— pin ot angle - - N " that can be used for each approved sign support.
i i acaa P aded 10 N ~l 8 @3/8 * X 3" gr.
) match sideslope 3 o = H 5 bolt
36 N ° 13/4" x13/4" x 129" : SHEET 5 OF 12
2.5° = " (hole to hole) : ~ ® Traffic
Welds fo start @116 12 go. square s S ; Ogerations
lelds to start on 7 er forated o ;P ivision
opposite sides Er)ubing upright ——» . _%m_ . I Texas Department of Transportation Standard
going in opposite N7 3"
directions. Minimum . \
weld, do not 48 -2" x 2" x
i o S cosrerety weices | BARRICADE AND CONSTRUCTION
weld &7 upright (hole to hole) N s
% 2" | [Fesssssvsevcssssssess] 12 go. perforated TYPICAL SlGN SUPPORT
weld—— N[5 weld starts here tubing skid 2" x 2" x 8"
starts 4 weld | 5 (hole to hole)
here 4 I 12 go. square
SINGLE LEG BASE per forated -
Side View tubing sleeve BC ‘5) l 3
| | welded to skid FILE: be-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
I 60" | ©TXDOT November 2002 CONT |SECT JOB HIGHWAY
REVISIONS
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS a-07
-3 M-868E
00
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord 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:

DATE:
FILE:

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 . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . o
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
f;gg*..cf.‘f;"f*:';z per word), not including simple words such as "T0, * Road/Lane/R C List Action to Take/Effect on Travel Location Warning ** Advance
’ ) . n m r i it i . . . : :
Messages should consist of a single phase, or two phases that oa ane/sRamp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not ol lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number vhen referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
. ﬂ‘e’e”‘?; e e oot ;\:Zg:"‘:*,‘rgg O e e e CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do r':cli'rgus: 'rhtle word "Danger" ig message. 9ine ) LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
‘E’”dh"‘LI’?* bef|$g|$lehfr?: g* 'eai* 480 fe:;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Eoch line of text shou e centered on the message board rather than
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
. If disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
*
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma NORM 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :orkmg :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
oad Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do _Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :ig WI;N g'frze'f 2LN no more than one week prior to the work.
. = unday SHEET 6 OF 12
)I-%SXAII:::; :%éXAE[T) Telephone FHONE Traffic
T TEMP = ® B
Freeway FRWY, FWY Thor sy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Operations
Freewoy Blocked | FAY BLKD To Downicwn TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Syanar
raffic
Hozor ous DFTvir [ AZ DRVIRC | [ 77 oveers TRV PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
ozor dous Mater ig Toosdoy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION RICADE A TRUCT
Migh-Occupancy 1 HOV Time Minutes TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy A Vehicles (s vER, Vems SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Information [N Heanesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6)-13
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bo-13. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS
Roadway 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 Py P p—
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 M-868F
To0
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

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

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

v 3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
reflectors is 20 feet. . . s . M .
Attach the delineators as per control devices that should be used in conjunction with the Flashing Arrow Board.

N . 4. The Flashing Arrow Board should be oble to display the following symbols:
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
shal |l be mounted in gpproximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufocturer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht Iine caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.
8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential Chevron

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

display may be used during daylight operations.

11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b(:: ins'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

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

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

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

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

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
AR REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Nationol BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be monufoctured using o sign substrate approved for use with plastic drums |isted 2. EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3' $§Zer o the FWZLCD fgr a list °T :gprﬁr’r‘;es TZAS;‘ teg WARN l Nc L IGHTS & AT TENUATOR
Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. Cin :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surfoce area of at least attaches to the drum. . . . . . L. . 30 to 100 feet in advance of the area of crew exposure BC ( 7) = l 3
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. FILE: bc-13.dgn oN: - TxDOT \CMTxDOT\Dw: TxDOT | ck: TxDOT
DMS 8300-Type B or Type C. . . . 6. The only reason a TMA should not be required is when a work -
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the hondle nearest approaching traffic. extended distance from the TMA. REVISIONS
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 DIST COUNTY SHEET NO.
7-13 M-868G
ToT
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES

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

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

18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the -
cones in proper position and location. 4" mox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ) EO;?n?;ﬂm 2:.'0;'0?2::8
approved by the Engineer. . .
4, Drums ond all related items shall comply with the requirements of the ESEEEE LR E:?ng 'T';F',ZEAS:;L?? 18" x 24" Sign 12" x 24"

i " i i fces" Y o - (Moximum Sign Dimension) i
??;5?2;)vggzlgzeorcxl i(T]ﬁ:avslohrﬁ:n;grl‘eor;rgr\:;:grgo;;g:’flges?zzl;otigixlces 2" max §4— pP—m—m—4——————— e r(leflec'rive shee'r!ng Chevron CW1-8, Opgosinq Traffic Lane muﬁirt,liiﬁll dP'.[:;;eoLms
(CWZTCD?. (ny?; with the top stripe Divider, Driveway sign D70a, Keep Right  sloping down towards

5. Drums, bases, and related materials shall exhibit good workmanship and being oronge. R4 series or other signs as approved travel way
shal | be free from objectionable marks or defects that would adversely - é by Engineer
affect their appearance or serviceability. _E h
6. The Controctor shall have a maximum of 24 hours to replace any plastic Q g‘
:;ﬁTsd;S?gzn;;g ;:ra;e(p];;ﬁ:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al u-ninum or Metal siqn
) substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plostic drums shall meet the following requirements: e—— Taper to ol low
1. Plostic drums shall be o two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of §
2. The body and base shall lock together in such a manner that the body . o drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed g — —~ ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N - - Bgse (36"
hondling and/or air turbulence created by passing vehicles. = dia. max)
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. hi toil i +oint 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sf:grgcl:of'lgnno sé: zggZdS substrates |isted on the CWZTCD.
at the 36 inch height when viewed from ony direction. The height of earion.
drum unit Itbody ir;g'rol led O:Ibzse) s:cr:ltll ged:] ;?n':r?um ofe3se;gche: and CW1-6L and ’_rhe CWZTCD 1ist for 2. Chevrons and other work zone signs with an oronge background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have @ built-in hondle for easy pickup and
shall be designed to drain water and not collect debris. The handle K3
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign. 12"

6. The exterior of the drum body shall have a minimum of four alternating

shal |l be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans.

Detectable Pedestrian
Barricades

w~
2

“

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

orange ond white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zi ling Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thaon 8 inches in width. Any non-reflectorized 36" the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in | 4 4. Other sion messoges (text or symbol ic) " ’
width. . i X ic) may be used as

7. Boses shall have a maximum width of 36 inches, a moximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed
inches, ond a minimum of two footholds of sufficient size to allow base 4 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.

8. Plostic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE)} or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)

ond nut, two washers, and one locking washer for each
connection.

45°}/‘\5/[,\x
4" Oronge
4" White

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

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

Detectable Edge
RETROREFLECTIVE SHEETING

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

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting 8

~

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

2" Mox.

R9-9, R9-10, R9-11 ond R9-110 Sidewalk Closed signs which

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P M
BALLAST tronsitions, ond other areas where specific directional relocated in @ TTC zone, the temporary facilities shall be

guidance to drivers is necessary. detectable ond include aoccessibility features consistent with

the feotures present in the existing pedestrian focility.

SHEET 8 OF 12

. Unbal losted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2. 1f used, the Direction Indicator Barricade should be used - . . N -
This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into 2. Wnere pedestrians with visual disabilities normally use the -
A . . s closed sidewalk, a device that is detectable by a person ;ﬂ Trafte
35 Ibs (minimum) aond 50 Ibs (moximum). The ballost moy be sond in one the intended trovel lone. . . . with o visual disability traveling with the aid of a long cane = Operations
to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicotor Borricade shall consist of One-Direction sholl be ploced ocross the full width of the closed sidewalk I . Division
base, or other ballasting devices as approved by the Engineer. Stacking Large Arrow (CW1-€) sign in the size shown with a black arrow 3. Devectonln meaes e ion bort ioades similor 10 tre one Siotued Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement on a background of Type Br or Type Cp Oronge retrorefiective sheeting ) T tudinal g v onerate
9 s g 9 ve pav aobove a rail with Type A retroreflective sheeting in alternating 4" obove, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. white ond orange stripes sloping downword ot on angle of barriers, and wood or chain link fencing with a continuous
Bases with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectoble edging con sotisfoctorily delineate o pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or shal |gbe as per DMS 8300. P o e path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Double arrows on the Direction Indicator Borricade will not be 4. Tope, rope, or plastic chain strung between devices are not
Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standords in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved monufacturers ore shown on the CWZTCD List. Americans with Disabilities Act Accessibility Guidelines

The ballast shall not be heavy objects, water, or ony material that
would become hazordous to motorists, pedestriaons, or workers when the
drum is struck by a vehicle.

Bal last shall be as approved by the monufacturers instructions.

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements.

Worning lights shall not be attached to detectable pedestriaon
barricades.

DATE
FILE

BC(8)-13

5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades may use 8" nominal

holes in the bottoms so that water will not collect and freeze becoming barricade rails as shown on BC(10) provided thot the top FILE: bc-13. dgn DN: TXDOT \m:TxDor\w TXDOT | ck: TxDOT
@ hazard when struck by a vehicle. rail provides a smooth continuous rail suitable for hand T N ber 2002
6. Bollast shall not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. ©1x0o1 ORVEEVTSIE;NS CONT |SFeT o8 HreHwAY
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13
DIST COUNTY SHEET NO.
9-07 M-868H
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

depth

F1XED
(Rigid or self-righting)

6. Pavement surfaces shall be prepored in @ manner that ensures proper bonding

between the odhesives, the fixed mount bases and the pavement surface.
self-righting chevrons may be used to supplement Adhesivecsj :r_mll be prepared ond applied occording to the monufocturer's

. . recommendat ions.

DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
surface discoloration or surface integrity. Driveable baoses shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application and removal procedures of fixed bases.

For Long Term Stationary use on tapers or
transitions on freeways and divided highways

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

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. r;t‘i':nrﬁv;?;eszgl:zbg al\éef;;g:; rectangle with a
k——————————ﬂ ini i Yy i .
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel Work Zone channelizing devices illustrated on this sheet may be installed
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
© . 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § e ‘é Min. horizontal alignment of the roadway. plocement is uniform and in occordance with the "Texas Manual on Uniform
See 24" |+ See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ] ]
i note 7 min 4 a5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
45 § of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
4" ° Spacing should be such that the motorist always Chonnel izing dEVICE§ on self:rlgh+|ng supports s?ould be used in work zone
VP-1R ° v has three in view, until the change in alignment areas \t:here channe izing devices are f‘r(_equen‘rly impacted by er:rc_]n‘r veh!cles
VP-1L » eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
© .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce I - . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface 5 Suppor't 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ N\ i TAS A A~ o tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and_boses as fequzred by
. retroreflective Type Br or Type Cr. conforming to the Engineer/lnspec'roc. The Contractor shall be required to maintain proper
.| = Vseif-righting . e Depar tmental Material Specification DMS-8300, device spacing ond alignment.
18 -+ Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fabricated from virgin and/or recycled rubber. The
Y embedment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.

Vertical Panels (VP’s} are normally used to channelize

traffic or divide opposing lanes of traffic.

8" to 12" 2. VP's may be used in daytime or nighttime situations.

|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive

CHEVRONS

DATE
FILE

doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
N Work Zones" for additional guidelines on the use of
24 VP's for drop-offs. M mom Suggested Mox imum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
min. of cuts odjacent to two-way two lane roadways. Stripes Ps%se*e%d Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and * % Devices
should always slope downward toward the travel Iane. * 10° 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset/Offset/0Of fset| Taper | Tangent
5|:eed roud:/ays, may huvefmore ﬂ;unfiw square inches 30 2| 150°] 165 | 180’ 30’ 60’
of retroreflective area focing traffic. S - - - - -
5. Self-righting supports are available with portable base. 35 L= B0 205") 225" 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265°| 295’ | 320’ 40 80’
{CWZTCD). g g g g 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450' 495[ 540[ 45' 90[
e conforming to Departmental Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
. . unless noted otherwise. 55 g ' B 557 .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical L=WsS 550, 605, 660, ” ”0,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°) 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770' | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960’ 80 160
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %X Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LjLeng'rh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. . e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- gzrl’?riclezgil;ogg:l?c::nZe[s);;Agzrio(glheérgrz src'lge’ring meeﬂ::g the requirimen‘rs for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
K . _ LCD along the full length of the device.
normal one-way roadway section to two-way
operation. OTLD's are used on temporary CHANNE;::::GEDEXFI’ESS ::ET S
" CW6-4 centerlines. The upward and downword orrows H
|<L>| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DE L L
) N 0 Ponels traffic on either side of the divider. The
~ mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also fo protect the
[ back to bock adhesive or rubber weight to minimize movement work space per the appropriaote NCHRP 35(_) crosh\:/or'rhmess r(-_:qunremen'rs based on roadwgy speed and barr:ner cp[.')l |ca'_r|on.
coused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. 0’5%?51;-"?,’,’5
. Portable, . T 4, Water ballosted systems used as borriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
36 Fixed or 3. Spacing between the OTLD shall not exceed 500 urbon areas. MWhen used on G taper in O low speed urban area, the taper shall be delineated and the toper length
Driveable Base feet, 42" cones or VPs placed between . should be designed to optimize road user operations considering the available geometric conditions.
may be u::ed, the OTLD"s should not exceed 100 foot spacing. 5. When water ballaosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may De 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
E — / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FiLe: bo-13. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISIONS
9-07 DIST COUNTY SHEET NO.
713 Vi-868!
oS
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

DATE
FILE

TYPE 3 BARRICADES ] .Eoch r.oodwoy of a ]
) ) ) ) divided highway shall be ROAD e ~ - 1. Where positive redirectional
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same monner. RI-2 |~ 'AcED Ity | 620-6T = capability is provided, drums
for details of the Type 3 Barricodes and o list of all materials _STATE__ .
. s . CONTRACTOR may be omitted.
used in the construction of Type 3 Barricades. 2. Plasti truction fenci
2. Type 3 Barricodes shall be used ot each end of construction * astic cons I:UC fon fencing
projects closed to all traffic. T may be used wn’.rh er_ms for
3. Barricades extending ocross a roadway should have stripes that slope PR . safety as required in the plons.
downward in the direction toward which traffic must turn in detouring. i 3. Vertical Panels on flexible support
When both right aond left turns are provided, the chevron striping may . may be substituted for drums when the
slope downward in both girecfions from the center of the barricade. . PITYE_'CO[I) shoulder width is less thon 4 feet.
Where no '.rurns ore_prov!ded at a closed road striping should slope —_ astic Drum 4. Wnen the shoulder width is greater
downward in both directions toward the center of roadway. ? o thon 12 feet, steady-burn |ignts
4, Striping of rails, for the right side of the roadway, should slope fg PERSPECTIVE VIEW Tteg 1 dn 9
downward to the left. For the left side of the roadway, striping may be omitted if drums are used.
should slope downword to the right. These drums 5. Drums must extend the length
5. Identification markings may be shown only on the back of the e ~ are not required of the culvert widening.
barricade rails. The maximum height of letters and/or company |ogos Ess on one-way roadway
used for identification shall be 1",
6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW —
clear zone is provided. Roadway 0 LEGEND
7. Warning lights shall NOT be installed on barricades. . @
8. Where barricades require the use of weights to keep from turning over, -2 K QD Plastic drum
the use of sandbags with dry, cohesionless sond is recommended. The “H=H’ °H=H 55| B
sondbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricodes & " - — Plostic drum with steady burn Iight
maintain @ constant weight. Sond bags shall not be stacked in @ manner shal | be reflectorized orange and 10" 2y - QD or yellow warning reflector
that covers ony portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ ’/\
Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides o e : n r H H
permitted. Sandbags should weigh a minimum of 35 Ibs ond o moximum of for two-woy troffic. R I . Il M ] Q 2 é 2 ZreOETIZ: :o::'i’:;n?elf:gzjror
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant 1 1l LJ |_|_| ol . Y
vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour s ° =4
for sandbags. Sandbags shall only be placed along or upon the base ) e S %} % .
supports of the device and shall not be suspended above ground level g 2| » Ir_lgreoie nurberhz_:f DLOS;;Q df:mihon the
or hung with rope, wire, chains or other fasteners. 1. Sians shoul nted on in t ts ot a 7 foot ca| g ] side of approaching traffic i1t The crown
9. Sheeting for barricades shall be retroreflective Type A conforming ' ;;gnii:goﬁe?ggfr mucezge(r) omlc Sgg::gsn T::p[sxi);n: ghozld bgoo 8’ max. length Type 3 Barricades (5 : N = width mgkes it necessary. (minimum of 2
to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet benind Type 3 Borricades <a|l © ond maximum of 4 drums)
2. Advance signing shall be os specified elsewhere in the plans. PLAN VIEW % @
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
Ry & & & a5 Ta1S GEVICE SHlLL NOT O USED O
/45 Sheet ing CONES PROJECTS LET AFTER MARCH 2014,
/6\/5\/ 7 inches.
orange - "_
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL . } 3. 10
— whi e 2"
4 min., 8 max. I 4"
| | orange 2
VL 2" max. 4
. 3" min. I 2" 42" EDGEL INE
white 6" min. 4
i a2 - 2" to 6" CHANNEL 1 ZER
® £ 2" min.
28" min. 4" min. 3" min.
/> in.
stitrenr (M MV BV B & & & & 28" 28"
A . min. min.
Flat rail . L. - .
. L. . 1. This device is intended only for use in place of a vertical panel to
Stiffener '“°>ffl;e inside or outside of support, but no more than — — channelize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be ol lowed on one barricade. not intended to be used in transitions or tapers.
_p: _p: 2. This device shall not be used to separate lanes of traffic (opposing
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker or otherwise) or warn of objects.
FOR SKID OR POST TYPE BARRICADES 3. This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
" . . . approximate 2 inch gap between bonds. The color of the band should
Alternate Alternate GD 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
42" 2-pi hall h .« . iaht of white for right edgeline) for which the device is substituted or for
prece cones sha ave a minimum weignT o which it supplements. The reflectorized bands shall be retroreflective
. 2 30 Ibs. including base. Type A conforming to Departmental Material Specification DMS-8300,
Approx. Drums, vertical panels or 42" cones Approx. QD unless otherwise noted.
| 50 | at 50" maximum spacing | 50 | 4, The base must weigh a minimum of 30 Ibs.
) | | | | ) T 1. Traffic cones and tubular markers shal| be predominantly orange, and SHEET 10 OF 12
Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. %@ Traffic
or 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated = Operations
barricade QD STOCKPILE borricade unit. Two-piece cones have a cane shaped body and @ separate rubber base, I Texas Department of Transportation sDt’aV,’ﬁd’g”,’ Y
\\) or ballast, that is added 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
QD height shown, in order to aid in retrieving the device.
4. Cones or tubular markers used at night shall have white or white and orange
m| O O o [m] reflective bands as shown above. The reflective bands shall have a smooth, sealed BARR l CADE AND CONSTRUCT lON
On one-way roads Desirable outer surface ond meet the requirements of Deportmental Material Specification CHANNEL lz l NG DEV l CES
downstreom drums stockpile location . . . DMS-8300 Type A.
or barricade may be is outside Channelizing devices parallel to traffic 5. 28" cones ond tubulor morkers aore generally suitable for short duration and
omitted here clear zone should be used when stockpile is short-term stationary work os defined on BC(4). These should not be used
* within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. -
<= 6. 42" two-piece cones, vertical ponels or drums ore suitable for all work zone BC ‘ ] 0) ] 3
N P N - - - - P - - - - - durations. FILE: be-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
= 7. Cones or tubular markers used on each project should be of the same size @©TxDOT November 2002 CONT | SECT JoB HIGHWAY
and shape. REVISIONS
9-07
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 il o MSHéEégNj
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone ond
existing pavement markings, in accordance with the standard

specifications and special provisions, on all roadways open to traffic

within the CSJ limits unless otherwise stated in the plans.

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

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

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

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

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

7. All work zone pavement morkings shall be installed in occordance
with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

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

2. All raised pavement markers used for work zone morkings shall meet

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

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

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distonce is restricted by roadway geometrics.

FS

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

1. Pavement morkings that are no longer applicable, could create confusion

or direct a motorist toward or into the closed portion of the roadway
shall be removed or obliterated before the roadway is opened to traffic.

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

Pavement markings shall be removed to the fullest extent possible,

so as not to leave a discernoble marking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

The removal of pavement morkings may require resurfacing or seal
coating portions of the roadwoy os described in [tem 677.

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

Blast cleaning moy be used but will not be required unless specifically
shown in the plons

Over-painting of the markings SHALL NOT BE permitted.

Removal of raised pavement morkers shall be as directed by the
Engineer.

Removal of existing pavement markings and markers will be paid for
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stated in the plans.

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

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

Temporory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIDE VIEW

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
T %//X///////////////x/////% PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
2" TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

l PAVEMENT MARKINGS

— TEMPORARY FLEXIBLE, REFLECTIVE

e 2y — ROADWAY MARKER TABS DMS-8242

Adhesive pod
Height of sheeting
is usually more thon
1/4" ond less thon 1",

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

1. Temporary flexible-reflective roodway marker tabs used as guidemarks

shal | meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and occepted by the

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

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

B. Select five (5) tabs and perform the following test. Affix five
(5) tabs at 24 inch intervals on on asphaltic pavement in a
straight line. Using a mediumn size passenger vehicle or pickup,
run over the markers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
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 monufacturers.

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

Stondard Sheet TCP{7-1) for tab plocement on seal coat work

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used os guidemarks shall be from the approved
product list, ond meet the requirements of DMS-4200.

2. All temporary construction raised pavement morkers provided on @
project shall be of the same monufacturer.

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

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

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
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-13
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

PAVEMENT MARKING PATTERNS

10 to 12" <}:|

10 to 12" Type II-A-A <:|
i

Type I1-A-A
//<;\\\‘n in oooOmoogQOoOOODOO
O O , ooa oo

~ OOOE|OOODOOODOOOTDOAODOOODOOODO
—

Yel low ||Wﬁ y

ED € ° E> T)’DeII'A'A

Type Y buttons
RAISED PAVEMENT MARKERS - PATTERN A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

<§:, Type 11-A-A <};.

& oony DOOODOOODOOODOOODOOOD
I —-& —— —— ooan OOAOOOD_ oo oo a a
|:',> " Yel low Ell> N— j
4 to 8 Type Y buttons ¢ to 8" Type I11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

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

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS

Type I-C
oOooooOoDooopmooonoooOdoooOdooonODoOOOOOCOODOOOODOOOODO
whit 4 <z Type W buttons — _—Type I-C or I1-C-R <
— 1Te — Yel low — — ooa ooa ooag ooa ooa ooao
<:| Type I'A\ Type Y buttons

oOoO0ooopOdooopdooopooopfdoo0o0OObOOOOOCOOOOOOOOOODOOOODO

/ ogogooopmooopmooonmoooOdoooOOdoOOOObdIOOOOOOOOOOODOOOODDO
E:> Yel low Type I-A/ Type Y buttons
-— hite _, ee— — — ooo ooo ooo ooo ooo ooo
|::> Yr Type W bu'H'ons—\ Type 1-C or 11-C-R
ogogooopmooopmooonooonOo ogogooopmooopogooopodoooOdoooan

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement morkings.

RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<:| /Type [-C

DAL

——— Whit /— ——— ——— ooao ooao ooo ooo ooo
I'te <}:| Type [1-A-A Type Y buttons
- oomooopmygoonooonooonooonoomooonooongooono0o0o0ad
;ﬁ' o;iélo oodooobmooobmooononooonocoomooomooonmnooonOoo0o0D
E:> — . — - YellOw — ooo ooo ooo ooo ooo ooo
E:> White ” E:>
Type I-C
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS
Prefabricoted morkings may be substituted for reflectorized pavement morkings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:b Type I-C <:b
— — — — ooa oog ooa \\ﬁun ooo ooo
Swhite”” <b <
oomoooOoQooOd ooQo o o n oponoo o o ooooo o o n ooomoooan
O O O L} ooa ooag ooo
Yel low Type Y buttons Type ” A A
— — — — ooao oo
oomoooan o o n ooomoo o oomobonoo o o ooomOoo o n ooomoOoo o n
— — — — ooa ooo ooo ooo ooo ooo

> SSwhite”” > \Type I

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS
Prefabricated markings may be substituted for reflectorized pavement markings.

TWO-WAY LEFT TURN LANE

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" = 3" Type II-A-A Type Y buttons
RAISED
DOUBLE SMISED e 12 Yo o o o o o o o\o o o/o o o
MARKERS TD O O o o o o oo o o o o o
NO-PASSING 4"
REFLECTORIZED ¥

. —
LINE ::;?:52; 4 to 12 T*
Yel low

Type I-C, I-A or II-A-A

Type W or Y buttons

RAISED
SOLID EDGE LINE PAVEMENT O o o oObo o oo o o o o o o
MARKERS
LINES OR SINGLE 60" + 3"
NO-PASSING LINE
q" White or Yel low
Type I-C T W buttons
y — 60" + 3" ype utto
WIDE v 120 LD% 0 oo oo oo ofo oo o
L INE VARKERS FTO oo ooooo0om0noo0o0a0o
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
OR CHANNELIZING LINE USED TO ::;:’:E:;
DISCOURAGE LANE CHANGING.) wh i te
Type I-C or II_A_A\:‘
RAISED o o o o o o o o
CENTER PAVEMENT : ’
MARKERS  fe— 10" —>fe 30° >| 22
L INE
OR

LANE REFLECTORIZED 40" + 1" ——

PAVEMENT = \/U 7
L INE MARK INGS 10" — 30" ] White or Yellow
Type I-C or II1-A-A
(when required)

raisep O o o o = = 0 o °
PAVEMENT 3 9’ /
MARKERS

AUXILIARY Type I-C or 11-C-R

OR

BROKEN
LINES

LANEDROP 8"
LINE RAISED [ ] [ ] [ ] * [ ]

PAVEMENT

MARKERS 3 9

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for

B v
k- 10r =k 30° |

Raised Pavement Markers

e

solid lines. This allows an easier 200 + 1
re'g":“ of raised pavement markers Centerline only - not to be used on edge Iines
and tape.

SHEET 12 OF 12

;’Qo Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬂg:’d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement markers used as standard
pavement markings shall be from the approved
products |ist ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS. "

BC(12)-13

FILE: be-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
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No warranty of any

Pavement Edge
o v 6" min. when

Shoulder width no shoulder exists (typ.)
may vary (typ.)

)
4" Yellow Centerline \ 10" min.l-12" max. | <:|
= = I_‘_L' — = 4" White = — —— — e— 2 . 7‘llrI:I — —
: A Edge Line Mt 0 = T
’ ' 4" Solid . . 4" Solid ﬁ " min.-4" :
E:> . ° / Yel Iov? Lline - 3" min.-4" max. Yel low Line 3" min.-4" max
Shoulder width
ooy = TWO LANE TWO-WAY ROADWAY WITH OR WITHOUT SHOULDERS
Pavement Edge 6" min. (typ.) Pavement Edge 6" min. (typ.) "4 min. 4 min.
v 30" max. 30 max.
v y STOP LINES
T /|\ E> ~ Solid White
4" White Lane Line 4" White Lane Line 4" Yellow Edge Line Width: 12" min.
— j: — — — <:I= — j: — — — = 24 max.
<:}j ! ! EDGE LINE
' B 30 10
0 10 ‘vlu' X — — — I:>|:| — = 4" Solid White
= X
o> Ye4,",osvf’ 'Liidne L 4" White Edge Line o> o 4" White Edge Line CEQIE&{TEW*
= 6(';"'";‘ —{le— Length: 10’
E> P Gap: 30’
* OPTIONAL
4" Solid
Yellow |ine
CENTERLINE AND LANE LINES EDGE LINE AND LANE LINES on approaches +o
3" min.-4" usual - intersections
FOUR LANE TWO-WAY ROADWAY (2" max. for traveled ONE WAY ROADWAY Minimum Requirements (500" min.) Minimum Requirements
WITH OR WITHOUT SHOULDERS Vo greater yhan WITH OR WITHOUT SHOULDERS for Edgel ines for Center|ines without Edgel ines
48" only) Traveled Way Width > 20’ Pavement Width 16’ = W < 20’

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths for Undivided Highways

4" Minimum

Pavement Edge -

4" White Lane Line <:I White

4" White Edge Line Bridge Rail

— — — — — —

4" Yellow Edge Line 4" Solid Yellow Line

or Face
of Curb

TABLE 1 - TYPICAL LENGTH (L)

— 20’ typ 12" min.
10" min. - " el Ie 24" typ. Posfed* Speed| Formula
. 12" max. M } + . "
Median w zwrme edgel ine 2
Width Median ) W V ) $ <0 L= (:‘(?
Width <II
N (L)
7 Iﬁ — — — — > 45 L=Ws
4" Yellow Edge Line 48“ min. from L o> Lane width greater than or equal to 11’
edgeline to _— X 85th Percentile Speed may be used on roads where
/ o> stop/yield line vari N Croseharning. Jongth nouTd be. rounded”on 3o ﬁggﬁgsl'"'”
8" Solid White Channelizing Line 12"-24" Whl‘l‘e Stop or Yield Line Tr—— aries White edgeline 5 foot increment.
= e a— = L=Length of Crosshatching (FT.)  W=Width of Offset (FT.)
4" White Edge Line |:> \ NOTES: S-Posted Speed (PR ° ©
N} 4" White Lane Line

No-passing zone on bridge approach is optional but if used, it shall be a minimum 500 feet long. EXAMPLES:
For crosshatching length (L) see Table 1.

The width of the offset (W) and the required crosshatching width is the full shoulder width in
advance of the bridge.

4. The crosshatching is not required if delineators or barrier reflectors are used along the structure.

W N —

An 8 foot shoulder in advance of a bridge reduces to
4 feet on a 70 MPH roadway. The length of the cross-
hatching should be:

All medians shall be field measured to determine the location of necessary striping. Stop/Yield
bars and centerlines shall be placed when the median width is greater than 30 f+. The median

width is defined as the area between two roadways of a divided highway measured from edge of 5. For guard fence details, refer elsewhere in the plans. L=28xT70 =560 ft.
traveled way to edge of traveled way. The median excludes turn lanes. The median width might be A 4 foot shoulder in advance of a bridge reduces to
different between intersections, interchanges and of opposite approaches of the same intersection. 2 feet on a 40 MPH roadway. The length of the cross-

The narrow median width will be the controlling width to determine if markings are required. ROADWAYS WITH REDUCED SHOULDER hatching shouldzbe:
L = 4(40)¢ / 60 = 106.67 ft. rounded to 110 ft.

FOUR LANE DIVIDED ROADWAY INTERSECTIONS WIDTHS ACROSS BRIDGE OR CULVERT
g’ Texas Department of Transportation

DATE:
FILE:

3 to 12" l Traffic Operations Division
GENERAL NOTES MATERIAL SPECIFICATIONS e 2"

1. Edgeline striping shall be as shown in the plans or as directed by the Engineer. PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
The edgel |ne‘sh0L'1Id typical ly be placed a minimum of 6.|nches from the gdge of EPOXY AND ADHESIVES DMS-6100 TYP I CAL STANDARD

pavement. This distance may vary due to pavement raveling or other conditions.

Edgelines are not required in curb and gutter sections of roadways. BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130 FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR GREATER THAN 45 MPH PAVEMENT MARKINGS
2. The traveled way includes only that portion of the roadway used for vehicular TRAFFIC PAINT DMS-8200
travel and not the parking lanes, sidewalks, berms and shoulders. The traveled 3 +o 12“ .
ways shall be measured from the 'inside of e;:tgel ine to inside of edgeline of a HOT APPLIED THERMOPLASTIC OMS-8220 ket 12 PM ( 1 ) - 1 2

fwo lane roadway. PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240 18" Iv v v v v v v v v V V

DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT
Al pavement marking materials shall meet the FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR LESS THAN 40 MPH ©”D°TREVNI°SVI§T§” 1978 e ‘ = ‘ HIJHW
required Departmental Material Specifications 8-95 2-12
as specified by the plans. YIELD LINES g:gg Py p— py——
3-03 M-869A
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

SEE DETAIL "A" SEE DETAIL "B" Centerline . .
N <z - “ st symefrical wound oontertive
D’//// ) | </’::\\> = ( = ) Continuous two-way left turn lane L Type TI-A-A
I 80’ [:i:::> I 40’ I 40’ I 40° I [:i:::> | 40’ | 40’ I 40’
CENTERLINE FOR ALL TWO LANE ROADWAYS ~ - ]
[:i:::> Type I-C | 80’ |
<33 - Type 1-C CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE
/ Type T1-A-A <7):| iiDETAIL "c"
[u] [u] (/hi |:(‘>
(5] (8] 1o 7/ Type I-C or II-C-R
> | - — ¢
[é:::> [:i:::> ’////, Type I-C or II-C-R

CENTERLINE & LANE LINES
FOR FOUR LANE TWO-WAY HIGHWAYS

Raised pavement marker Type I-C, clear
face toward normal traffic, shall
be placed on 80-foot centers.

[:§ > ! 80’

1n_g"

Type II-A-A

Type 1I-A-A qu-pn

SN

llAll

DETAIL

Type I1I-A-A

DETAIL "B" DETAIL "C"

Raised pavement markers Type II-C-R shall have clear face
toward normal traffic and red face toward wrong-way traffic.

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

All pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

p
o —
A A
\
\ Reflectorized
Surface
Type I (Top View)

‘\:EilhReflecforized

Surface

(Top View)

Type I1

35° max-

25° mif:::>>////»

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 @ GENERAL NOTES

\\\—Adhesive

RoodwayJ/

CENTER OR EDGELINE

;::?ﬂ rs--12"11"

p{0OJo o0 0O 0 0O @

1]

0 0

\J —

¥ H

l
<

-

R

* J

REFLECTORIZED PROFILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS ///////,—————-\\\\\\\\
18"+ 1"
l« - N

~ “1\8h"+ "

r————————————————T 300 to 500 mil
|:| E ! . Z; in height 4"

3|/4 "y }/4 " OR

A quick field check for the thickness of base

BROKEN LANE LINE

S+ Yo"

DATE:
FILE:

4" EDGE LINE OR CENTERLINE

%' line and profile marking is approximately H
2 to 3" equal to a stack of 5 quarters to a maximum k—> 2 +o 3"
height of 7 quarters. 2 to 3"
OPTIONAL 6" EDGE LINE OR CENTERLINE 4" LANE LINE OPTIONAL 6" LANE LINE

NOTE:

Profile markings shall not be placed on roadways
with a posted speed |imit of 45 MPH or less.

1. All raised pavement markers placed in broken |ines
shall be placed in line with and midway between
the stripes.

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

Surface

SECTION A

RAISED PAVEMENT MARKERS

g’ Texas Department of Transportation
“" Traffic Operations Division

POSITION GUIDANCE USING
RAISED MARKERS

REFLECTORIZED PROFILE

MARKINGS
PM(2)-12
() TxDOT April 1977 DN: TXDOT ‘CK:TXDOT ‘DW:TXDUT ‘CK:TXDOT
REVISIONS CONT |SECT JoB HIGHWAY

4-92  2-10
5-00 2-12
8-00 DIST COUNTY SHEET NO.
2-08 M-869B
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No warranty of any

> 1 Mile (Lane Drop)

L Varies (See note 3) Varies |
i %
- - Yellow Solid
< X X 3.9 Dotted 8" white Lane Line o N o
[u]

—
= NCIPEAN — - -
o g :f//r- /! 4 A

~
\ 7

AN

|
N2
[ — . T = T- A

pONLY

(u] [ul

—) =0 a a [ ==} =_— _—
<7;| I'< = >|I Type I-C 4" white
SEE DETAIL € broken
<§:| spaced at 20’
—_——

Type II-A-A
_ 0
£4“ yel low broken

S —
XX %k Type I-C or
|f{> kXXX S o nite v Type LSk

o =]
L 20’ N 3-4"
i< >l

- Type II-A-A Markers
3-4"
o |
\ e o 5 — N 7

NT
\\\5§f
4"

T
Yellow Solid

24" White
(typ. ) —=

MAJOR CROSS STREET

o

MINOR CROSS STREET
(TWO-WAY, NON-SIGNALIZED)

spaced at 20’

= = - - +y§i2<;a 32’ > >

1 @. —J

f — DETAIL A Q = =
[u] [u] a [m]

’

"
| ' 7
20 - 8" whife/q
k— 2" o Type I-C
ype solid

SEE DETAIL B
MINOR @ X ¥ Varies based on length of turn bay @
TWO-WAY STREET @ % % % Typically equal to !, the length of storage lane @

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DETAIL C

| k. < 1 Mile (Auxiliary Lane)
! Varies (See note 3) >l. I \/
J 12" White
H > /o W . 24" White crosswalk
|| ( @ = @ 25\ 39 Dotted 8" white Lane Line Stop Line Vines
S = T
o = g 0 o o [=Iu] (=] (=] = [=] = (=] [=—u] (=]
g L\/ k = >||\Type 1-c
SEE DETAIL C i
wl Final placement of Stop Bar
= E — [ [ [ j [ [ [ and Crosswalk shal | be approved GENERAL NOTES
M 4" white broken <Z:| by the Engineer in the field. 1. Rf-ffer eliewhgr’?j _irn ﬁ)lcns for additional RPM
=& placement and details.
— w =D ————
4 €@ K DETA I L B 2. Lane use word and arrow markings shall be used
82 " yellow broken 4" yellow where through lanes approaching an intersection
5 = broken become mach‘roryh‘rurl'g lI)cunes. dane usglyord clund
. — _ — arrow markings shou e used in auxiliary lanes
%; MATERIAL SPECIFICATIONS of subcsj‘rcunzial Ieng‘rhk Lane usg orrog mork.irrhu;s
< " . or word and arrow markings may be used in other
§$ 4" yellow solid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200 lanes and turn bays for emphasis. _ Details for
w — — — —
g EPOXY AND ADHESIVES DMS-6100 $70n Designs for Texase " || ne Srendard Hidnway
= BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 3. When |lane used word and arrow morkings are used,
two sets of arrows should be used if the length of
\— ( TRAFFIC PAINT DMS-8200 The bay is greater +hag 182| feet. Wher‘:_o single q
PR ane use arrow or word and arrow marking is use
" 4" white broken HOT APPLIED THERMOPLASTIC DMS-8220 for 0+§h0rf Iurn Iong, ;+*§h0¥l?lbe‘é$goied OT or
S - .
@ @ Q @ PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240 near The upsiream end of The Tull-wi urn tane
N " 4. Other crosswalk paterns as shown in the "Texas
All pavement marking materials shall meet the Manual on Uniform Traffic Control Devices" may be
required Departmental Material Specifications used.

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE e speoitiea by e plons. . v Sovanent morker Tyme 1-G with undivided

DATE:
FILE:

highways, flush medians and two way left turn
I lanes.  Raised pavement marker Type I1I-C-R with
Type II-A-A Markers 4" Yellow divided highways and raised medians.
Solid 6. A ‘h‘r(/o-woyhleu-gurn (LWLP Icne-$sg arrow pcv$men+
20’ Al marking shou e used at or just downstream from
| Type II-A-A Markers the beginning of a two-way left-turn lane within a
corridor. Repeating the marking after each
O 0 D\ o o
— e ———— —_—

<:| |eZ°'e| intersection or dedicated turn bay is not required
o 0 0 o o o unless stated elsewhere in the plans.
o o o

. . ) . . o o Full Lane Width g’ Texas Department of Transportation
5 o Typical 12° Min. l Traffic Operations Division

Y | e * > £ PAVEMENT MARKINGS FOR
Toe—— .\, TWO-WAY LEFT TURN LANES

\ r — _ see rote 6~/ DIVIDED HIGHWAYS AND

S ) | o> - - — RURAL LEFT TURN BAYS

WS%NOWS PM(3)_12
@©7TxDOT April 1998

DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT

TYPICAL TRANSITION FOR TWLTL 5-00 212 " coNT | secT Jo8 HIGHWAY

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS AND DIVIDED HIGHWAY v

2-10 M-869C
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No warranty of any

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimate and quantities sheets)

XXXXX (X) XX (X-XXXX)
LARAA ARAATAT,

SM RD SGN ASSM TY

Post Type

FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP))
TWT = Thin-Walled Tubing (see SMD(TWT))

10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))

S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

Number of Posts (1 or 2)

Anchor Type
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))
WS = Wedge Anchor Steel - (see SMD(TWT))
WP = Wedge Anchor Plastic (see SMD(TWT))
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

Sign Mounting Designation

P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP))
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT))
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))

IF REQUIRED

REQUIRED CLEARANCE
FOR BREAKAWAY SUPPORT

Non-breakaway
portion of
support
(i.e., stub).

Surface

To avoid vehicle undercarriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project

SIGN LOCATION

PAVED SHOULDERS

2. HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 f+ max
Travel 7.0 ft min *
Lane H 1
YO
Paved
Shou | der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at least 12 ft+. from
the edge of the travel lane.

HIGHWAY
INTERSECTION
AHEAD

6 ft min 4ﬂ<444—T

— Greater
than 6 ft

7.5 ft max

Travel 7.0 f+ min *
Lane H Y
D TCA
Paved
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be placed at least 6 ft+. from the
edge of the shoulder.

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channel| (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
-—— = -7 TN
- ~ 7 AN
N than 2 si ,” > ’ \
O more an sign \ A / \
cceptable
posts should be located /’ \\ P / \
within a 7 ft. circle. ° o o T a ol
\ / \ /
- \ - 7 ft. /
— -~ ~ - ~ \
_ N \ 1t / -~ ~ N diameter  ,
, N N diameter 7 N ~ _ circle _~
/ \ ~ _ circle -~ 4 N ~S___--
/ \ -_ - / \
[ \ / \ Not Acceptable
| o Q ! | o Q |
\ ' \
\ ! \ !
\ T . \ 7 . /
N diameter s N diameter v
~ _ circle _~"Not Acceptable ~ _circle _~ Not Acceptable

BEHIND BARRIER

HIGHWAY
INTERSECTION
AHEAD

5 ft minx* —-——‘

Guard 7.5 £+ max
Travel Rail 7.0 £t min *
Lane n 1
RoTs )
Paved \\\““--\\\JJ\_\‘\\\\
Shoulder

BEHIND GUARDRAIL

2 £t minxx HIGHWAY
INTERSECTION
AHEAD
l 7.5 f+ max
Travel gg:ﬁ':::e I 7.0 f++ min *

Paved
Shoul der

BEHIND CONCRETE BARRIER

**xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

<

12 ft min ——

6 ft min ——
7.5 ft max
7.0 ft min *

Travel pt
Lane #
2,
Paved
Shoul der B

When this sign is needed at the end of a two-lane,
two way roadway, the right edge of the sign should
be in line with the centerline of the roadway. Place
as close to ROW as practical.

WEST | [ EAST
(259 259
| [=

_Paved Shoulder _ _ _ _ _ _ _ _ _ -

Edge of Travel Lane

-_— -_— -_— -_— -_—
=S

DATE:
FILE:

TYPICAL SIGN ATTACHMENT DETAIL

Single Signs

U-bolt

washer,
nut

Nylon washer, flat
washer, lock washer,
nut

Sign Panel

Bolts used to mount sign panels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat washer and lock washer. The
bolt length is 1 inch for aluminum. washer,

nut
When two sign clamps are used to mount signs

Nylon washer, flat

Nylon washer, flat

Back-to-Back
Signs

SIGNS WITH PLAQUES

EAST

=

M. P.

FARM
ROAD

—~
lock washer, .
,f"Slgn Panel 7.5 £+ max
- 7.0 ft min *
l ) 11— Nut, lock
N washer
Travel

Sign
Clamp Paved

Shoulder

) — |

“ When a supplemental plaque

or secondary sign is used,
the 7 ft sign height is
measured to the bottom of
the supplemental plaque
or secondary sign.

RESTRICTED RIGHT-OF-WAY

(When 6 f+ min. is not possible.)

E lsign Panel
_/

Clamp Bolt
lock washer, \Lf Sign Bolt

back-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut and helical-spring lock

Approximate Bolt Length

washer. The approximate bolt lengths for various post Pipe Dicmeter Specific Clamp | Universal Clamp

sizes and sign clamp types are given in the table at 2" nominal 3" 3or 3 1/2"

right. The bolt length may need to be adjusted ! -

depending upon field conditions. 2 1/2" nominal 3or 31/2" 3 1/2 or 4" Face of
3" nominal 31/2 or 4" 4172 Curb

Sign clamps may be either the specific size clamp
or the universal clamp.

CURB & GUTTER OR RAISED ISLAND

2 ft
min

2 ft
min

HIGHWAY
INTERSECTION
AHEAD

7.5 ft+ max

ﬁ{/

7.0 ft min * Face of
n ¥ Curb
&
Vs

Max i mum
possible | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ max
7.0 f+ min *
Travel
Lane
'FEEEEFZzz2az
Paved
Shoulder

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, a narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lane, signs
should be placed as far from the travel
lane as practical.

*xx Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition

that results in the greatest sign elevation:

(1) a minimum of 7 to a maximum of 7.5 feet above the
edge of the travel lane or

(2) a minimum of 7 to a maximum of 7.5 feet above the
grade at the base of the support when sign is
instal led on the backslope.

The maximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/pub | ications/traffic. htm

g Texas Department of Transportation
I Traffic Operdations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©T><DOT July 2002 Miv: TXDOT ‘CK: TXDOT ‘nw: TXDOT ‘CK: TXDOT

9-08 REVISIONS CunT |SZCT Jus HIGHWAY

NIST CUUNTY SHEZEZT 1w

M-875A
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

= 7N ONE-WAY Gap between
| ] W‘ K N ®6-1) or . N_______ . plaques Nylon washer, — E'.:P _____ 1 GENERAL NOTES:
N C_Jr_2 IR AR N Street Name [ I shall be Aluminum 5/16" x 1 3/4 L ]
A N TELEER T T Sign ! Log s Sign hex bolt with / 1. [ SIGN SUPPORT [# OF POSTS|  MAX. SIGN AREA
(T N co T P —— | N (if required) = —-- Panel nuf, lock washer, —= = 10 BWG ! 16 SF
L7 N L J vy v ,~—1F - % 2 flat washers / 10 BWG 2 32 SF
R N X ) 7N u RN e X = per ASTM A307 Wing Sch 80 1 32 SF
S0 NN L VAR SN \ | me— ! galvanized per Channel Sch 80 2 64 SF
NI b, [ I SR & N A \ Item 445, Sign CI
N A R i N P STOP (R1-1) "Galvanizing. * 1gn & amp . :
1 y’ iy g NI \ , % r 9. (Specific or 2. The Engineer may require that a Schedule 80 post be
N L7 | =1 f \\\ \ / pd YIELDO (R1-2) universal) used in place of a 10 BWG where a sign height is
[N — ) L | | : [N u s i \ abnormal ly high due to a fill slope.
oo &;:,: L= = 4% NN S0 ! \ H Wing 5/16" x 3 3/4" 3. Sign supports shall not be spliced except where shown.
¢ —F’ — \\\ ( v ) e Channe | hex bolt with Sign support posts shall not be spliced.
Tﬁ L . / I AN (N 2 S y nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
I I 1£Y, L J ; NV S T, 2 and flat washer Material Specifications DMS-7110 and shall have the
12, I N S il See . -] |7 =7 Extruded Alum. Windbeam Top View per ASTM A307 . fol lowing minimum thicknesses: 0.080 for signs less
A B ol | | Detail D g (See SMD(2-1)) galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
IT ) L>JE2 ) 1Y | | L PLAQUE = 1 - variable length Detail A Item 445, "Galvanizing. " and 0.125 for signs greater than 15 sq. ft.
J . STOP = 2 - 32 inch pieces 5. Signs that require specific supports due to reasons
- N Y YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
L & 1 - 32 inch piece . " “REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) P Orill 7/16" hole 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SM RD SGN ASSM TY XXXXX(1)XX (P-BM) (through) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
assembly and install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
$ bolt, nut, 2 flat o / A307 galvanized per greater height.
s - - 1.12 #/ft Wing Channel washers and Item 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
( ‘e 40/ lock washer. i) support a single sign, they shall not be "rigidly"
: —:—Tf f F— —1 = — 7 connected to each other except through the sign panel.
B W g This will allow each support to act independently
| | . Sei 0oA Extender : : ! when impacted by an errant vehicle.
‘ W (max) =6F T ‘ == etal ‘ 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| , H ‘ Il [ galvanized per ASTM A 123,
| | 1 A= L = 9. Excess pipe, wing channel, or windbeam shall be cut
I I 40 |\ See off so that it does not extend beyond the sign panel
I I ¢ N Detail B . (i.e., excess support shall not be visible when the
! Lo~ Detail F ey sign is viewed from the front.) Repair galvanized
{ | 8 r= on  U-Bracket coating at cut support ends per Item 445, "Galvanizing."
it il N e | . ) . 10.Additional route markers may be added vertically,
| | — ‘ Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
' . ! See maximum al lowable amount per Note 1.
" D \\ s ~— Detail © 11.Additional sign clamp required on the "T-bracket" post
T 39 2 etal Nylon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches above
W V2 5/16" x 1 3/4" / bottom of sign when possible.
SM RD SGN ASSM TY XXXXX(1)XX(U) . ' hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum " " X .
L \ 38 38 \ Sign l nut, lock washer, ‘*@*7/—7\‘ 1/2" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SON ASSM TY XXXXX (1) XX(U) Pane! l 2 flat washers | |/ hex bolt, nuf, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 wasrr‘:er and 2 gof
i (See Note 11) alvanized per I —— washers per ASTM
( = I a0 a8 "N ﬂh: ?fem 445, P QHW - — — A307 galvanized per
: | ! | | | | Wing “Galvanizing. " \ \ Item 445,
C_JE_ ) | = ) L = | Channel _|! "Galvanizing. "
VT Ny Extend I I ot R \ S 5/16" x 3/4% ‘ ‘
/ xtender U = I I = | Pamintaietinietiaie i -, X | |
‘/\\‘ﬁ I I ( “ - _ | : hex bolt with | |
| [ \ ! ] [ > | nut, lock washer
N N R : : i | | a2 et vasmers | | REQUIRED SUPPORT
Ut - see B R | | = per ASTM A307 Post SIGN DESCRIPTION SUPPORT
=3 Detail F SEEEAT =35 | | Side View galvanized per 48-inch STOP sign (R1-1) TYTY1()IBOWB!(G1()1)()XX(XP(_TB)M)
Iy R R ‘ ‘ ! Item 445, TY 10BWG (1) XX (T)
| | | | " [ " . _t N -
(B B 11fT 9)IN 1 | 1 | 1 | | [ Galvanizing. Detail E 2 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
- max N = G - RB__ | | I Detail C £ [ 48x16- inch ONE-WAY sicn (RE-1) TY 10BWG (1) XX (T)
s = | S ] \ | SIDE VIEW etai 2 x16-inc ston TY_10BWG (1) XX (P-BM)
! | J L | ! | | | | ! ! § 36x48, 48x36, and 48x48-inch signs TY 10BWG (1) XX (T)
o EEE I __T1__) C_JTL__ o B
C/— | \] " L M ~EEIFEE T1EER \ J TOP VIEW = Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
| ‘“ A’ | | ( “ . I O Extruded (Specific or - - -
| ] " ) \ 1 ) ‘ W (max) =6FT ‘ Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG (1)XX(T)
i ’y N s " /! N ) . = O e | e e Windbeam - -
B y s A N R AN S ‘ | oot (see SMD(2-1)) ~ | 48x60-inch signs TY S80 (1)XX(T)
= = C_>J1t-__) >t ) - — " " <
( ) I — =3 F < w 3/8" x 3 1/2" square . . s . _
‘ ‘ ‘( | | \‘ : | | : : : head bolt, nut, flat © @ ®) g 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
! ! | | | | | ELRNY washer _and_lock washer Sign Clam = 48-inch School X-ing sign (52-1) TY 10BWG (1)XX(T)
! . X J | 8 | per ASTM A307 galvanized | (ég Tt P
- - - | | per Item 445 d pecitic or / Large Arrow sign (W1-6 & W1-T7) TY 10BWG (1)XX(T)
I & = "Galvanizing." (Bolt Universal) Post >,
{ ) length may vary
—Tr-—-—""""7 r— depending on sign .
clamp type and Detail D
3:1?0" " pipe diameter.) g Texas Department of Transportation
I
- - Friction caps may be manufactured from hot rol led 4 Trarflc Operations Division
SM RD SGN ASSYM TY XXXXX (2) XX (P) or cold rolled steel sheets. The minimum sheet metal

SM RD SCN ASSM TY S80(1IXX(U-1EXD) SM RD SGN ASSM TY S80(1)XX (U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cap sizes. SIGN MOUNTING DETAILS

The rim edges shall be reasonably straight and

smooth. Caps shall be sized and formed in such a SMALL ROADSIDE SIGNS

0.25 H +.05" 7

/] N o« e .

W(max) =8FT All dimensions are in english Skirt Al 17 - manner as to produce a drive-on friction fit and

5 o - - T o unless detailed otherwise. Variation I Pipe 0.D. I 1175T'£(’]x have no tendency to rock when seated on the pipe. TR I ANGULAR Sl_ I PBASE SYSTEM
Depth ‘/ -.025"+,010" '? ' The depth shall be sufficient to give positive

|
I Z
protection against entrance of rainwater. They - -
| . ! SMD (SLIP-2)-08

shall be free of sharp creases or indentations

SM RD SGN ASSM TY XXXXX (1)XX(T) Rolled Crim 1o = | - | and show no evidence of metal fracture. ©Tx00T_July 2002 I e
0. 2W » 0. 6W 0.2W (x - See Note 12) gage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of 90g "EVIow P e - o
W +.025"+. 010" zinc in accordance with the requirements of ASTM
B633 Class FE/ZN 8. pov o pr—
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DISCLAIMER:

No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

Steel

Wedge Anchor
System

Non-reinforced
Concrete
Footing

(shal | be used
unless noted
elsewhere

in the plans).
Foundation
should take
approx. 2.0 cf

Post
(See General
Tubular socket [ ] Note 4)
should be
W
flush to edge
174" above N
ground "
for optimal { (Approx. )
reusabi | ity. /
\\?//WA T “,T‘.o\\\*ww
Class A NI -
Concrete
Tubular
Socket 27"
30"

INL 4

[

of concrete.

(HDPE)

Post

. I
12" Dig —=

SM RD SGN ASSM TY TWT (X)WS(X)

Wedge Anchor
High Density
Polyethylene

System

SMD RD SGN ASSM

DATE:
FILE:
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Note 4) ———
i (Approx. )
IS o t\\ I
Class A sl N
Concrete N RS
o &
X TN
14 a - 4
. A
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Anchor IS aoa
° ‘4> ) 17“
IN : <
Non-reinforced |- k.,'4k 30
Concrete e, © e o
Footing e 7 RN
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in the plans). |2 "l a2
Foundation s e
should take Aelo A N e
approx. 2.0 of Lo - - - ‘. -
of concrete. l«— 12" Diq

TY TWT (X)WP (X)

Post
(See Genera
Note 4)

372V v e I

Class A
Concrete

Stub pipe 44\\\\\‘

Non-reinforced
Concrete
Footing

(shal | be used ™
unless noted
elsewhere

in the plans).
Foundation
should take
approx. 2.0 cf
of concrete.

Friction Cap |

| —

7

0"

or Plug. See
detail on SMD

(Slip-2)

~—12" Dia —

SM RD SGN ASSM TY TWT (X) UA(P)

Universal

Anchor System

with Thin-Wal led Tubing Pos+t

AN

|
|
\‘ “
A 4j/’ﬂ ‘\ A
|
vaxz2 e —| ) )
Slots (4 Equally |, ! 172" x 71/2
Spaced) T steel rod dcts
h /! as a "stop" for
h /! the sign post
L1 and prevents
' - I stub from
" turning in the
Si:::éfer / > N, \- foundation.
Schedule 40
Stub Pipe
(3" Nominal)
Compression 2.375" Diameter
Ring 0.095 Thin
Wall Tube

Plastic insert must be used when using the TWT with either
the Universal Anchor System or the Bolt Down Universal
Anchor System. The insert should be approx. 10" long and

(2" Nominal)

Plastic Insert

3 172"
Diameter
Schedule 40
Stub Pipe
(3" Nominal)

Post

(See General

Note 4)
5/8" diameter Concrete
Anchor - 4 places
(embed a min. of

—

6" min

to edge

3 3/8" and torque
to min. of 50 ft+-1bs)
Anchor may be

or joint

expansion or
adhesive type.

Concrete anchor consists of 5/8" diameter stud bolt with

UNC series bolt threads on the upper end. A heavy hex nut

per ASTM A563 and hardened washer per ASTM F436. The

stud bolt shall have minimum yield and ultimate tensile
strengths of 50 and 75 ksi, respectively. Nuts, bolts and
washers shal| be galvanized per Item 445, "Galvanizing."

Top of bolt shall extend at least flush with top of nut when
installed. The anchor, when installed in 4000 psi normal-weight
concrete with a 3 3/8" minimum embedment, shall have a minimum
allowable tension and shear of 2450 and 1525 psi, respectively.
Adhesive type anchors shall have stud bolts installed with
Type III epoxy per DMS-6100, "Epoxies and Adhesives."

Adhesive anchors may be loaded after adequate epoxy cure

time per the manufacturer’s recommendations.

3/4" dia.
)
@) O
(e} o

10"

cover the tubing from just above the top of the stub pipe to
the bottom of the sign post when using the Universal Anchor

System. The insert should be cut to approx. 4 1/2" when

used with the Bolt Down Universal Anchor System.

P

Coupler

10"

172"

Pipe Stub

/

Base
Plate

SM RD SGN ASSM TY TWT (X)UB(P)

Sign Installation Using a

See Detail A

Prefabricated T-Bracket for Thin-Wall Tubing Post

T-Bracket

Post

N

| |
| H s 1| !
| | |
| |
‘ | W |
I x 4+ I
Lol b __ 4

i 0. 6W i

0.2W - 0. 2w
w
SM RD SGN ASSM TY TWT (X) XX (T)
(¥ - See General Note 6)
NOTE

P

172" x 4"
heavy hex
bolt, nut, 2
flatwashers
and lock
washer per
ASTM A307
galvanized
per Item 445,
"Galvanizing."

Detail A

9/16" hole may need
to be drilled through

post to accommodate

bolt.

The devices shall be installed per manufacturer’s recommendations.
Instal lation procedures shall be provided to the Engineer by Contractor.

GENERAL NOTES:

1.

2.

o v,

The Wedge Anchor System and the Universal Anchor System with thin wall tubing post
may be used to support up to 10 square feet of sign area.

The tubular socket, wedge and prefabricated T-bracket shall be permanently marked to
indicate manufacturer. Method, design, and location of marking are subject to the
approval of the TxDOT Traffic Standards Engineer.

. Except for posts (13 BWG Tubing), clamps, nuts and bolts, all components shall be

prequalified. A list of prequalified vendors may be obtained from the Material
Producer List web page. The website address is:
http: //www. txdot. gov/business/producer |ist.htm

. Material used as post with this system shall conform to the fol lowing specifications:

13 BWG Tubing (2.375" outside diameter) (TWT)

0.095" nominal wall thickness

Seamless or electric-resistance welded steel tubing

Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008

Other steels may be used if they meet the fol lowing:
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
18% minimum elongation in 2"

Wall thickness (uncoated) shall be within the range of .083" to .099"

Outside diameter (uncoated) shall be within the range of 2.369" to 2.381"

Galvanization per ASTM 123 or ASTM A653 G210. For precoated steel tubing (ASTM
A653), recoat tube outside diameter weld seam by metallizing with zinc wire
per ASTM B833.

. Sign blanks shall| be the sizes and shapes shown on the plans.
. Additional sign clamp required on the "T-bracket" post for 24" high signs. Place

clamp at least 3" above bottom of sign when possible.

. Sign supports shall not be spliced except where shown. Sign support posts shall

not be spliced.

. See the Traffic Operations Division website for detailed drawings of sign clamps

and Wedge Anchor System components. The website address is:
http: //www. txdot. gov/publ ications/traffic. htm

WEDGE ANCHOR SYSTEM INSTALLATION PROCEDURE

1. Dig foundation hole. Where solid rock is encountered at ground level, the
foundation shall be a minimum depth of 18". When solid rock is encountered
below ground level, the foundation shall extend in the solid rock a minimum
depth of 18" or provide a minimum foundation depth of 30". If solid rock is
encountered, the socket/stub may be reduced in length as required to a minimum
length of 18". Any material removed from the socket/stub shall be from the
bottom and the clearance requirements given on SMD(GEN) must be followed. The
inner surfaces of the socket/stub must remain free of concrete or other debris.

2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed
with a portable, motor driven concrete mixer. For small placements less than
0.5 cubic yards, hand mixing in a suitable container may be allowed by Engineer.
Place concrete into hole until it is approximately flush with the ground.
Concrete shall be Class A.

3. Insert tubular socket into concrete until top of socket is approximaely 1/4 "
above the concrete footing.

4. Plumb the socket. Allow a minimum 4 days for concrete to set, unless otherwise
directed by Engineer.

5. Attach the sign to the sign post.

6. Insert the sign post into socket and align sign face with roadway.

7. Drive the wedge into the socket to secure post. This will leave approximately
3 inches of the wedge exposed.

UNIVERSAL ANCHOR SYSTEM INSTALLATION PROCEDURE

1. Dig foundation hole. Where solid rock is encountered at ground level, the
foundation shall be a minimum depth of 18". When solid rock is encountered
below ground level, the foundation shall extend in the solid rock a minimum
depth of 18" or provide a minimum foundation depth of 30". If solid rock is
encountered, the socket/stub may be reduced in length as required to a minimum
length of 18". Any material removed from the socket/stub shall be from the
bottom and the clearance requirements given on SMD(GEN) must be followed. The
inner surfaces of the socket/stub must remain free of concrete or other debris.

. Insert base post in hole to depths shown and backfill hole with concrete.

. Level and plumb the base post using a torpedo level and al low concrete adequate
time to set. The bottom of the slots provided in the stub pipe shall remain
above the top of the concrete foundation.

. Attach the sign to the sign post.

. Install plastic insert around bottom of post.

. Insert sign post into base post. Lower until the post comes to rest on steel rod.

. Seat compression ring using a hammer. Typically, the top of compression ring
will be approximately level with top of stub post when optimally installed.

. Check sign post by hand to ensure it is unable to turn. If loose, increase the
tightening of the compression ring.

w N

~o U

foed

g’ Texas Department of Transportation
“" Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
WEDGE & UNIVERSAL ANCHOR
WITH THIN WALL TUBING POST

SMD (TWT) -08

() TxDOT July 2002 Oh: TXDOT ‘CK:TXDOT ‘WW:TXDUT ‘CK:TXDOT
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