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County: Jefferson Control: 0028-13-141
Highway: IH 10

General:

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

Kenneth Wiemers, P.E.
Kenneth. Weimers@txdot.gov

Peter Jungen, P.E.
Peter.jungen@txdot.gov

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

All Contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TxDOT’s Public FTP at the following Address:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses

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

The scope of this Contract is the installation of Wrong Way Detection elements at 12 locations
on IH 10 in Jefferson County.

Replaced parts on this project will be returned to TxDOT to verify work completed, except as
noted in the various Bid items.

The Engineer will verify and approve work to be done before work is started by the Contractor.

The Contractor is expected to maintain sufficient quantities on hand of materials necessary to
perform the work.

All anticipated bid Items have been included on the estimate. If any additional Items of work are
encountered, they will be paid for under Item 4 Changes in the Work.

Obtain all required toll tags for all equipment when work on SH 99 is required. This requirement
will be subsidiary to the various bid Items.

Submit a material list of all major materials supplied, on company letterhead, for approval.

Designate in writing the persons authorized to pick up materials. Pick up materials at the District
Signal Shop after giving a 24-hour request for materials.
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Verify material quantities and dimensions before ordering materials.

Replace any major materials damaged or lost with an approved equivalent.
Return all unused major materials prior to final payment.

Repair highway and appurtenances within 14 calendar days if damage is due to work being
performed under this Contract. Repair work will be considered satisfactory if approved.

Maintain ingress and egress to adjacent property.

Remove equipment and material from highway right of way at the end of each work day.
Maintain adequate drainage during all construction phases.

Use 29 Code of Federal Regulation 1910.333 for electrical safety practices when performing
overhead construction in the vicinity of overhead electrical lines. Consult appropriate utility

company prior to beginning work.

Work, materials and services not expressly called for on the plans may need to be performed,
furnished and installed at no extra compensation to ensure complete and proper construction.

Confirm utility locations 48 hours prior to any work. Notify company involved in case of conflict
or damage. Repair damages to utilities prior to release from the Contract.

Department approved safety hats and safety vests will be worn by all Contractors’ employees
and visitors when:

1. Out-side vehicles at all outdoor work sites. This includes those who occasionally visit
work sites either on the highway surface or right of way.

2. Working in areas where there is a danger of head injury from impact, or falling or flying
objects, or from electrical shock or burns.

Non-compliance with this requirement will be grounds for suspension of work.

Item 6: Control of Materials

Flammable/combustible materials must be stored at a designated location as approved.

Do not store flammable/combustible materials under or adjacent to Bridge class structures. Daily
removal of these materials will be considered incidental work.

General Notes Sheet B
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Item 7: Legal Relations & Responsibilities

Furnish all materials, labor and incidentals required to provide for traffic across the highway and
for temporary ingress and egress to private property in accordance with article 7.2.4 of the
standard specifications at no additional cost to the State. Maintain ingress and egress to the
adjacent property at all times. Consider this work to be subsidiary to the various Bid Items of the
Contract.

No significant traffic generator events have been identified in the project limits.
Item 8: Prosecution and Progress

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

Create and maintain a bar chart schedule.

The Contractor will provide the Engineer with a valid email address and phone number for work
site notification.

In instances where work is not completed within the allotted days shown on the work order,
liquidated damages will be charged in accordance with SP 000-658 for each day the work is not
complete. Working days will not transfer from one work order to another. Each work order is a
stand-alone entity.

Manage construction of all phases to minimize disruption to traffic.

Notify the Engineer 72 hours in advance of any temporary or permanent lane, ramp or connector
affected by closures, detours, or restrictions to lane widths, alterations to vertical clearances or
modifications to alignment/radii. Any other modification to the roadway that may adversely
affect the mobility of oversized/overweight trucks will require 5 business day advance written
notice to the Engineer.

Work requiring temporary lane, ramp, or connector closures will only be allowed during non-
peak hours, and only with written approval of the Engineer. Unless approved by the Engineer
non-peak hours will be nighttime, or weekends. Nighttime hours will be defined as 9:00 PM
until 5:00 AM, Sunday night thru Thursday night. Weekend hours will be defined as 9:00 PM
on Friday night until 5:00 AM on Monday morning. No lane, ramp or connector closures will be
allowed at any time during the following unless approved in writing by the Engineer: on Good
Friday until midnight Easter Sunday, after 7 AM Tuesday before Thanksgiving Day through
midnight Sunday after Thanksgiving, after 7 AM December 23 through January 2. One lane in
each direction of each travel way is to remain open at all times. Placement of traffic control
devices for night or weekend operations will not commence until after the start time and all
devices will be removed from the roadway prior to the finish time. For all travel lanes, ramps, or
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connector closures, provide information regarding dates, times, typical work hours, type of
closure, reason for closure, and expected project duration to the Beaumont Area Office. This
information shall be provided 72 hours in advance of the closure to the District Traffic Office. If
approved, the District Traffic Office will forward the information to the Public Information
Officer for the Beaumont District.

Work may be performed on Saturday when approved by the Engineer.

No simultaneous daytime and nighttime work will be allowed unless approved by the Engineer.
Night work may be required on all projects. If required, nighttime hours will be defined as 9:00
PM until 5:00 AM, Sunday night thru Thursday night. Ensure all lanes are reopened by 5:00
AM.

Night work will be allowed.

Law enforcement will be considered for this contract under the following conditions
unless otherwise directed:

e Work involving controlled access facilities,

o Night work operations that create substantial traffic safety risks for
workers and/or road users,

Major traffic shifts involving high speed (greater than 55 MPH) and/or
high-volume roadways (ADT exceeds 10,000),

Traffic shifts at intersections where unexpected or sudden queuing is anticipated,

Complex intersections where flaggers may not be able to maintain
adequate traffic control.

Provide full-time, off-duty uniformed officer(s), with transportation jurisdiction and full police
powers in the county or city in which the project is located, during construction as directed. The
officer(s) must be able to show proof of certification by the Texas Commission on Law
Enforcement Officers Standards.

Officer(s) will be paid by force account and must be approved. The vehicle used must be a
marked law enforcement vehicle in the city or county where the project is located. Complete the
daily tracking form provided by the Department and submit invoices that agree with the tracking
form for payment at the end of each month approved services were provided.

Maintain one lane open to traffic during construction, unless approved by the Engineer.

Schedule work so that all travel lanes are open during non-working hours, nights and weekends,
unless approved by the Engineer.
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Complete all work at one location before proceeding to a new location. If additional locations
are approved, erect barricades only for those additional locations. Maintain barricades at each of
these locations until all work at the site is completed and accepted.

The Engineer will suspend time charges after completion of all work and removal of the
barricades. The Department will grant final acceptance when all performance periods are
complete.

Accrue Contract time charges through the Contractor’s completion of the final punch list. Time
will not be suspended until all work is completed.

Adjoining projects may be in progress during the construction of a portion of this project. Plan
and prosecute the sequence of construction and the traffic control plan with adjacent construction
projects, if applicable. Manage construction of all phases to minimize disruption to traffic.

Item 9: Measurement and Payment

It is not anticipated that any erosion, sedimentation, or environment control devices will be
needed on this project. The Contractor Force Account “SW3P” that has been established for this
project is intended to be used in the event that such controls become necessary. The SW3P for
this project will consist of the use of any temporary erosion control measures deemed necessary
and as specified under this item. This work will be paid for in accordance with Article 4.4,
“Changes in the work”.

Item 100 Preparing Right of Way

When bridge demolition, tree trimming or tree/brush removal is required from February 15 to
September 30, the contractor will provide a qualified biologist with a Bachelor’s Degree in
biology and demonstrated bird nest survey experience to conduct nesting surveys before work
can begin and until vegetation work is completed to ensure compliance with the Migratory Bird
Treaty Act (MBTA). See EPIC sheet for details.

Item 416: Drilled Shaft Foundations

Drilled shaft depths will be the depth shown on the plans. Any additional drilled shaft length
required to raise the pole out of the ground will require the addition of reinforcing steel.

Leave minimum of one full diameter thread exposed on each anchor bolt securing a signal.

Set pole foundations so that two anchor bolts are in compression and two anchor bolts are in
tension.

Use Class C concrete.

General Notes Sheet E
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Place all Concrete for each pole foundation in one placement. Grout and rub any exposed signal
pole foundation concrete.
Tack weld foundation spiral wire to the reinforced steel bars at all points.

Dispose of all excavated material, the same day of excavation, to an approved site.

Complete each foundation installation, started that day, by the end of that day’s work. Ensure
there will be no open foundation shafts holes at the end of each day.

Provide ground rods a minimum of 10 ft. in length.
Item 502: Barricades, Signs and Traffic Handling

Moving an existing sign to a temporary location is subsidiary to this Item. Installations with
permanent supports will be paid for under the applicable Item.

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

Item 506: Erosion Control

It is not anticipated that any erosion, sedimentation, or environment control devices will be
needed on this project. The Contractor Force Account “SW3P” that has been established for this
project is intended to be used in the event that such controls become necessary. The SW3P for
this project will consist of the use of any temporary erosion control measures deemed necessary
and as specified under this item. This work will be paid for in accordance with Article 4.4,
“Changes in the work”.

Item 618: Conduit

PVC Conduit systems that snap or lock together without glue and that are UL listed to be used
for bored PVC electrical applications, will be allowed for PVC Schedule 40 and PVC Schedule
80 upon approval.

Install necessary conduit when proposed conductors cannot be pulled through the existing
conduit.
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Place conduit under existing roadways and driveways as directed and in accordance with Item
476.

Cap open ends of conduit do not glue.

Ensure open trenches and excavations are filled at the end of each workday.

Use non-metallic pull rope to install conductors in PVC conduit.

Leave a minimum length of 2 ft. for each conductor cable in each ground box and in each pole.
Item 620: Electrical Conductors

Wire luminaries within a traffic signal system with 2 - #12 XHHW insulated conductors (one
black and one white). Phasing tape to mark neutral conductor white will not be allowed. The
entire outer jacket of the neutral conductor’s insulation must be white in color. In addition, one
equipment-grounding conductor must be installed in every conduit as called for by the plans and
standard sheets.

Item 624: Ground Boxes

Place ground boxes 5 ft. from the edge of shoulder or curb or as directed.

Class A concrete will be considered miscellaneous.

Item 644: Signs

Sign supports shall have a minimum outside diameter of 4.5” and a minimum height of 14’.
The wedge anchor system shown on Standard Sheet SMD(TWT) is not allowed.

The set screw type for Triangular Slipbase Systems is not allowed.

Item 687: Pedestal Poles

All detector poles of the Wrong Way Driver systems shall be 20’ steel poles with a minimum
4.5” outside diameter unless otherwise specified by the Engineer.

For standard sheet RFBA-13, Roadside Flashing Beacon Assembly, the flashing beacons and
electrical noted do not apply to this project. The standard is included for the installation of the
pole which will be used to support the Wrong Way Driver equipment. The drill shaft foundation
will be used for this project.
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Item 6001: Portable Changeable Message Sign

Provide up to four portable changeable message signs per intersection for seven days in advance
of turning traffic signal on. Provide enough portable changeable message signs to support the
turning on of two traffic signals simultaneously.

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

In addition to the shadow vehicles with truck mounted attenuators (TMA) that are specified as
being required on the traffic control plan for this project, no additional shadow vehicles with
TMA will be needed. Therefore, 2 total shadow vehicles with TMA will be required for this
type of work. The Contractor will be responsible for determining if one or more of these
operations will be ongoing at the same time to determine the total number of TMAs needed for
the project.

Shadow vehicles with TMA and high intensity rotating, flashing, oscillating or strobe light are
required.

Item 6409: Wrong Way Driver Thermal Imaging Camera and Associated Equipment
This Item is for “Furnish and Install” of the LED Wrong Way Driver System.

Use TAPCO Thermal Detection System or equivalent.

This Item shall include the furnishing and installation of 4G cellular modems for each location.
Partial payments consist of the following:

Materials-On-Hand: The Contractor’s paid amount is based on the invoices for the material and
received and stored in his/her yard.

Ficld Installation: When the Contractor has completed the installation of the Wrong Way Driver
Thermal Imaging Camera and Associated Equipment — including LED Wrong Way Sign with
basic solar power kit or other similar Items, the Department will pay up to 80% of the bid Item.

When the Wrong Way Driver Thermal Imaging Camera and Associated Equipment has passed
the test portion of the Final Acceptance Test, the Department will pay the final 20% of the bid
Item.

Solar Panels installation will be required for this project.

During the performance testing period, wrong way driving notifications must be received by the

designated TxDOT Beaumont District and City of Beaumont 9-1-1 Dispatch personnel within
the system’s allotted time frame or the test will be considered as not passing.
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T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\DGNS\ESTIMATE AND QUANTITY SHEET.dgn
15: 40 PM

11/29/2021:

FILE:
DATE:

CONTROL SECTION JOB 0028-13-141
PROJECT ID A00180223
COUNTY Jefferson TOTAL EST. TF?J AAll-
HIGHWAY IH 10
ALT BID CODE DESCRIPTION UNIT EST. FINAL
100-6001 PREPARING ROW AC 1.000 1.000
416-6002 DRILL SHAFT (24 IN) LF 72.000 72.000
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 4.000 4.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 180.000 180.000
618-6024 CONDT (PVC) (SCH 40) (2") (BORE) LF 590.000 590.000
620-6011 ELEC CONDR (NO.4) BARE LF 770.000 770.000
620-6012 ELEC CONDR (NO.4) INSULATED LF 770.000 770.000
620-6015 ELEC CONDR (NO.2) BARE LF 770.000 770.000
620-6016 ELEC CONDR (NO.2) INSULATED LF 770.000 770.000
620-6019 ELEC CONDR (NO.1/0) BARE LF 770.000 770.000
620-6020 ELEC CONDR (NO.1/0) INSULATED LF 770.000 770.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 9.000 9.000
644-6009 IN SM RD SN SUP&AM TY10BWG(1)SB(P) EA 39.000 39.000
644-6078 REMOVE SM RD SN SUP&AM (SIGN ONLY) EA 3.000 3.000
687-6001 PED POLE ASSEMBLY EA 12.000 12.000
6185-6002 | TMA (STATIONARY) DAY 60.000 60.000
6409-6001 | LED WRONG WAY DRIVER SYSTEM (THERMAL) EA 12.000 12.000
18 SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\DGNS\QUANTITIY SUMMARY SHEET. dgn

11/29/2021:15: 46 PM

FILE:
DATE:

100 416 618 618 624 644 644 687 6409 * * * *
6001 6002 6023 6024 6002 6009 6078 6001 6001
EXIT NUMBER PRED DRILL CONDUIT (PVC) | CONDUIT (PVC) | GROUND BOX | NBMRD SN REVOVE SM PEDPOLE | LR D LED WRONG | DETECTOR POLE| REMOTE SOLAR 10 FT POLE
SHAFT (SCH 40) (SCH 40) TY A (122311) W/SOLAR | POLE W/SOLAR
RIGHT-OF-WAY ! ; TYI0BWG(1)SB(P|  SUP&AM ASSEMBLY CAMERA & | WARNING POLE EXTENSION
(24 IN) ") (2")(BORE) W/APRON (SIGN ONLY) SoUtD WSOLAR. | POWERKIT (D) | POWER KIT (RS)
AC LF LF LF EA EA EA EA EA EA EA EA
1&2 0.167 12 590 6 7 2 2 5 2 2
3 0.084 6 3 1 1 3 1
4 0.083 6 3 1 1 3 1
5 0.083 6 3 1 1 3 1
6 0.084 6 3 1 1 3 1
7 0.083 6 180 3 5 2 1 1 2 1 1 2
8 0.084 6 3 1 1 3 1
9 0.083 6 3 1 1 1 1 1 2
10 0.083 6 3 1 1 3 1
1 0.083 6 3 1 1 3 1
12 0.083 6 3 1 1 3 1
TOTAL 1 72 180 590 9 39 3 12 12 3 12 3 4
* - SUBSIDIARY TO ITEM 6409 - 6001
620 620 620 620 620 620
6011 6012 6015 6016 6019 6020
EXIT NUMBER
ELEC CONDR ELE&SOA};}DR ELEC CONDR ELE&SOZ];IDR ELEC CONDR ELE\?OC%)DR
(NO.4) BARE | 1nquratep | (NO-2BARE 1 quratep | (NO- LO)BARE | 1\yoyr ATED
LF LF LF LF LF LF
1 &2 590 590 590 590 590 590
3
4
5
6
7 180 180 180 180 180 180
8
9
10 IH-10
11
2 QUANTITY SUMMARY SHEET
TOTAL 770 770 770 770 770 770
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- %xéTsT$E £853B A ME-sBooremse Rl OHTE
"

EXIT 853B EASTBOUND
11TH ST

T
=
P B
O )
0 —
— w
T O
=z

9
— b=
<
m

ETNY TEHOVT

JAY 139NV
BN ¥3aavo
EINY NIQGVjQV\l

MATCHLINE B-B

T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\DGNS\LOCATION MAP. dgn

z LOCATION MAP
3
) 4@_17
o NOT TO SCALE
- © 2021
= ﬂ Texas Deporiment of Tronsporlation
S SHEET 2 OF 2
§ 1L FEDERAL AID PROJECT MO, SheET
Q DIvISion 10
- sTATE DIsTRICT couny
o TEXAS | BMT JEFFERSON
L cowtro. | section | som WIGHIAT MO,
=3 0028 | 13 | 141 ]| 1IH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

PROPOSED SIGNS
e WRONG
[ ] L]
N o WAY o
(R5-1a-LED)
EXISTING SIGNS
TO REMAIN
DO NOT WRONG
ENTER WY
DNE Ww S
(R5-1) (R5-1qa) (R1-1)
DocuSigned by:
11/30/2021
5 Pdur Jwnan
U. BDOFBSD36364VO1... DATE
@
w
w
I
[%2]
=z
<
-
o
&
=z
a8
Z PROPOSED ESTIMATED QUANTITIES - EXIT #1 & EXIT #2
- ITEM NO.| CODE | DESIGNATION DESCRIPTION UNIT | QUANTITY
M
® 416 6002 DRILL SHAFT (24 IN) LF 12 IH-10
8 618 6024 CB CONDUIT (PVC)(SCH 40)(2")(BORE) LF 590
2 624 6002 GROUND BOX EA 6 EXIT #1 & EXIT #2
(8]
2 644 6009 SMALL ROAD SIGN ASSEMBLY EA 7
e 687 6001 PED POLE ASSEMBLY EA 2 EXIT #855B WESTBOUND
2 NOTES: 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA PINE ST
5 1 EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE . wp= LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA >
pal . * %
g THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA, - D* DETECTOR POLE W/SOLAR POWER KIT EA 2 0 50 100
o THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY RS REMOTE SOLAR POLE W/SOLAR POWER KIT EA 2
58 COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. SCALE: 1" = 100
=
GZ] 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE O R ros Ouportoent o Troreportoton
= TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. exos ranepor
Eg SHEET 1 OF 10
Sal 3 DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE pms | FEOERA Ao PROECT Mo 8
oN * Division 11
ZN REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE.
— — STATE DISTRICT COUNTY
ool 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. Tiff BMT HJEFFERSON
- - 1 SECTION HIGHRAY NO.
- 0028 | 13 | 141 TH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

INSTALL DETECTOR POLE (D):
- 20" PED POLE

- 2 EA WWD THERMAL SENSOR & CCTv EQUIP

2 EA LED ILLUMINATORS

CELLULAR MODEM PROPOSED SIGNS EXISTING SIGNS
ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES) TO REMAIN

RN LED WWD_BL INKERSI N ]
ECTION ZON gV AR s

P ) N % ' o WRONG ¢ DO NOT
!'wp R A e

: s ENTE

(R5-1a-LED) DNE
(R5-1)

#m

@ <=— [H-10 WBMU

INSTALL WARNING POLE (WP)
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT
- WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER

- 13° PED POLE
DocuSigned by:
11/30/2021
P Jwnan
OFB8D3636401... DATE
S
hel
o
—
w
w
I
[%2]
=z
<
-
o
7
[72]
=z
Q
2
= PROPOSED ESTIMATED QUANTITIES - EXIT #3
- ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT | QUANTITY
8 416 6002 DRILL SHAFT (24 IN) LF 6 IH-10
S 644 6009 SMALL ROAD SIGN ASSEMBLY EA 3
@ 687 6001 PED POLE ASSEMBLY EA 1 EXIT =3
% 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA
< * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3 EXIT #854 WESTBOUND
" NOTES:
5 MLK JR PKWY
3 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE
== THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA, 0 5o 100
e THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY e —
2z COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. o oo
o 1
2] 2.  THE CONTRACTOR SHALL HAVE THE MANUFACTURER'S REPRESENTATIVE ON SITE @Prmmmurmm
28 TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. SHEET 2 OF 10
s > i FEDERAL AID PROJECT MO, SheET
23] 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE ore 12
= REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE. P
. TEXAS | BMT JEFFERSON
Sl 4, ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. oo [ scnon | 0@ | wiomir .
— <T
Lo 0028 13 141 IH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

INSTALL DETECTOR POLE (D):
- 20° PED POLE

1;;‘.4 = PROPOSED SIGNS

b e

L o

d - "‘"°“"’“§’ & e
"\ ST i i T 3.0 TV
Burger ng e S ces
by £S5 N WP
''''' = ‘ (R5-1a-LED)

RIS TRy Ty e g o

EXISTING SIGNS
TO REMAIN
DO NOT
)
ENTER
DNE
(R5-
PROPOSED ESTIMATED QUANTITIES - EXIT #4 DocuSigned by:
ITEM NO.| CODE | DESIGNATION DESCRIPTION UNIT QUANTITY PL{U’ ) 11/30/2021
3BDOFB8D3636401... DATE
416 6002 DRILL SHAFT (24 IN) LF 6
644 6009 SMALL ROAD SIGN ASSEBMLY EA 3
687 6001 PED POLE ASSEMBLY EA 1
c 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA
3 * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3
2 * D* DETECTOR POLE W/SOLAR POWER KIT EA 1
=
- * - SUBSIDIARY TO ITEM 6409 - 6001
<
4 PROPOSED ESTIMATED QUANTITIES - EXIT #5
3 ITEM NO.| CODE | DESIGNATION DESCRIPTION UNIT QUANTITY IH-10
a
e
i 416 6002 DRILL SHAFT (24 IN) LF 6 EXIT =4
- 644 6009 SMALL ROAD SIGN ASSEBMLY EA 3
: -]
& 687 6001 PED POLE ASSEMBLY EA 1 EXIT #E853C EASTBOUND
© 6409 6001 INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA TTH ST
H] * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3
2 * D* DETECTOR POLE W/SOLAR POWER KIT EA 1 EXIT #5
2 EXIT #W853B WESTBOUND
5 NOTES: * - SUBSIDIARY TO ITEM 6409 - 6001
» FINGER ST/7TH ST
2= 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE
o THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA, 0 50 100
5 THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY
=6 COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. SCALE: 1" = 100°
Q- © 2021
35 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE ﬂ"‘“”""""“""‘”"”"
Y TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. SHEET 3 OF 10
So rr:'x'A‘s FEDERAL A[D PROJECT NO. NO.
A 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE b 13
= REPAIRED OR REPLACED AT CONTRACTOR'S EXPENSE. e .
=5 4 ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. e T




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

PROPOSED SIGNS

e -
N - W
WP

{} (R5-1a-LED)

EXISTING SIGNS

TO REMAIN
DO NOT WRONG
——
ENTER WAY
DNE WW

(R5-1) (R5-1q)

DocuSigned by:

c INSTALL WARNING POLE (WP) lNST.'ALL DETECTOR POLE (D)3 PL{LI j“u‘%u‘“

S - LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT - 20’ PED POLE

@ - WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER - 2 EA WWD THERMAL SENSOR & CCTV EQUIP

= - 13 PED POLE - 2 EA LED ILLUMINATORS

W - CELLULAR MODEM

n - ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES)

z PROPOSED ESTIMATED QUANTITIES - EXIT #6 - LED WWD BL INKERSIGN )

a ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT QUANTITY

7

[%2]

=z

% 416 6002 DRILL SHAFT (24 IN) LF 6

s 644 6009 SMALL ROAD SIGN ASSEMBLY EA 3

g'_a 687 6001 PED POLE ASSEMBLY EA 1

é 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA IH-10

8 * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3

2 * D* DETECTOR POLE W/SOLAR POWER KIT EA 1

g EXIT =6

[«

3 * - SUBSIDIARY TO ITEM 6409 - 6001 EXIT #853B EASTBOUND
5 | Neres: 11TH ST

§§ 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE

o THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA, 0 50 100
£ THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY e —

£ COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. SCALE: 1" = 100’

ow © 2021

E;:, 2 THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE ﬁm Texos Deporiment of Tronsporiotion
e TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. SHEET 4 OF 10
53 i FEDERAL AID PROJECT MO, SheET
5% 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE nivision 14
=z REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE. Sie | oisticr oty

e TEXAS | BMT JEFFERSON
parf = 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. controL | secrion | e WiGHmAY KO,
oa 0028 | 13 [ 141 1H-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

PROPOSED SIGNS

INSTALL DETECTOR

- 20° PED POLE

2 EA WWD THERMA

2 EA LED ILLUMINATORS'

CELLULAR MODEM =

[TS PLE MOUNT C
TO WARNING

|
N = WRONG -
©

o WAY o

WP & WP 24/7

- LED WWD BLINKERSIGN. (Ro-Ta-LED)
i
EXISTING SIGNS EXISTING SIGNS
TO REMAIN TO BE REMOVED
INSTALL REMOTE SO
- DUAL 130W SOLAR
& ASSEMBLY - o
- WIRE TO ADJACEN
MOUNT CABIN , WAY [:ENTER )
- 12V 100AH BATTE
PONER KIT WW DNE
MELER (R5-1a) (R5-1)

DocuSigned by:

PW j 11/30/2021

" "N / A | 8 b Ty N gt g
Y of B L [/ ol ! 5 e i B LR Sl e ) 3BDOFBBD3636407 .. DATE

INSTALL WARNING POLE (WP 24/7)
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT
- 10’ PED POLE

WSoniy

ACee T g

T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\DGNS\PLAN SHEETS.dgn

PROPOSED ESTIMATED QUANTITIES - EXIT #7 IH-10
NOTES: ITEM NO.| CODE | DESIGNATION DESCRIPTION UNIT QUANTITY
1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT EXIT a7
SHOW IN THE PLANS. BEFORE DIGGING, DRILLING OR 416 6002 DRILL SHAFT (24 IN) LF 6
BORING [N THE PROJECT AREA, THE CONTRACTOR SHALL 618 6023 C CONDUIT (PVC) (SCH 40)(2") LF 180 EXIT #852B WESTBOUND
PERFORM A "ONE CALL" AND NOTIFY THE UTILITY
COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. 644 6009 SMALL ROAD SIGN ASSEMBLY EA 5 GLADYS AVE
= » THE CONTRACTOR SHALL HAVE THE MANUFACTURER'S 644 6078 DNE REMOVE EXISTING DO NOT ENTER SIGNS EA 2
. 0 50 100
g REPRESENTATIVE ON SITE TO ASSIST WITH THE 687 6001 PED POLE ASSEMBLY EA 1 ———
& INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA SCALE: 1" = 100°
- * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 2 W
=l 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR Texas Deporiment of Tronsportation
S DURING RELOCATION TO BE REPAIRED OR REPLACED AT * D* DETECTOR POLE W/SOLAR POWER KIT EA 1 SHEET 5 OF 10
> CONTRACTOR"S EXPENSE. * RS* REMOTE SOLAR POLE W/SOLAR POWER KIT EA 1 o FEDERAL AID PROJECT NO. SheET
[ DIVISION ]5
E 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE * WP 24/7* WRONG WAY WARNING 24/7 W/10 FT POLE EXTENSION EA 2 Py - —
oo NOTED ON THE PLANS. TEXAS | BMT JEFFERSON
=22 * - SUBSIDIARY TO ITEM 6409 - 6001 MR | SECTION | «A HIGAY WO,
wo 0028 13 141 IH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

INSTALL DETECTOR POLE (D): |
20° PED POLE

2 EA WWD THERMAL SENSOR & CCTV EQUIP
2 EA LED ILLUMINATORS

CELLULAR MODEM

ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES) PROPOSED SIGNS EXISTING SIGNS

LED WWD BL INKERSIGN
INSTALL WARNING POLE (WP) TO REMAIN

- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT

- WIRELESS RADIO COMMUNICATIONS TO ‘WWD CONTROLLER v
- V3" PED P i : WRONG ¢ DO NOT
4 O o WAY o —/)
WP ENTER
(R5-1a-LED) DNE
(R5-1)

DocuSigned by:

({,‘ % 11/30/2021

& PROPOSED ESTIMATED QUANTITIES - EXIT #8 P j““?“ i

U_ N BeFB8D36364t DATE

A ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT QUANTITY

& 416 6002 DRILL SHAFT (24 IN) LF 6

§ 644 6009 SMALL ROAD SIGN ASSEMBLY EA 3

%, 687 6001 PED POLE ASSEMBLY EA 1

§ 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA

z * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3

I * D* DETECTOR POLE W/SOLAR POWER KIT EA 1

M

§ * - SUBSIDIARY TO ITEM 6409 - 6001

2 Ifi'lt)

(7]

°

g "o EXIT =8

>

= 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE #

a THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA, EXIT 852B WESTBOUND
2 THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY HARRISON AVE

== COMPANIES 72 HOURS PRIOR TO CONSTRUCITON.

gm 0 50 100
o=l 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE . -

= TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. O SCALE: 1" = 100

O Texas Deporimeni of Tronsporialion
a1 3 DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE SHEET 6 OF 10
Eg REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE. o~ P —— e
oo DIviSion -
Z2] 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. — 16

TEXAS | BMT JEFFERSON

CONTROL SECTION Jo8 HIGHEAY NO.

FILE:
DATE:

0028 13 141 IH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

Q l ————
—
> INSTALL DETECTOR POLE (D): PROPOSED SIGNS
S - 20" PED POLE
B - 2 EA WND THERMAL SENSOR & CCTV EQUIP
A - CELLULAR MODEM  WRONG <
=\ - ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES) . .
i e\ - LED WWD BLINKERSICN o WAY .
WP & WP 24/7
(R5-1a-LED)
EXISTING SIGNS EXISTING SIGNS
WE TO REMAIN TO REMOVED
’7/_/ INSTALL WARNING POLE (WP)
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT
(i <— [H-10 WBML™ - WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER DO NOT NRONG
DETECTION ZONE - SN EED POLE — Ay
T e e A T e e ENTER
DNE Ww
(R5-1) (R5-1qa)

PROPOSED ESTIMATED QUANTITIES - EXIT #9 bocusigned by
ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT | QUANTITY
Putr Jwngn 1173072021

416 6002 DRILL SHAFT (24 IN) LF 6 T
644 6009 SMALL ROAD SIGN ASSEMBLY EA 3
644 6078 wwW REMOVE EXISTING WRONG WAY SIGN EA 1
687 6001 PED POLE ASSEMBLY EA 1
6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA

* WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA I

* D* DETECTOR POLE W/SOLAR POWER KIT EA 1

* WP 24/7* WRONG WAY WARNING 24/7 W/10 FT POLE EXTENSION EA 2

*

- SUBSIDIARY TO ITEM 6409 - 6001

T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\DGNS\PLAN SHEETS.dgn

IH-10
EXIT #9
NOTES: EXIT #852A WESTBOUND
1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE LAUREL AVE
= THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA,
a THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY 0 50 100
g COMPANIES 72 HOURS PRIOR TO CONSTRUCITON.
o SCALE: 1" = 100’
=0 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE © 2
§ TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. ﬂ’mw’ﬂ” Transportation
I SHEET 7 OF 10
ol 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE o | eeoces am eosccr e, e
N REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE. prvision 17
: STATE DISTRICT COUNTY
ool 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. TEXAS | BMT JEFFERSON
= CONTROL SECTION JoB HIGHRAY NO.
- 0028 | 13 | 141 TH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

INSTALL WARNING POLE (WP)
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT

- WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER PROPOSED SIGNS EXISTING SIGNS
- 13" PED POLE TO REMAIN

o WRONG DO NOT
o WAY o —)
Sy ENTER
WP
(R5-1a-LED) DNE
(R5-1)
= 1)
INSTALL DETECTOR POLE (D):
- 20' PED POLE
- 2 EA WWD THERMAL SENSOR & CCTV EQUIP
- 2 EA LED ILLUMINATORS
- CELLULAR MODEM
- ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES)
- LED WWD BLINKERSIGN
PROPOSED ESTIMATED QUANTITIES - EXIT #10 DocuSigned by:
ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT QUANTITY pd’w JWM)"V“ 11/30/2021
c
o
hel
v 416 6002 DRILL SHAFT (24 IN) LF 6
Q 644 6009 SMALL ROAD SIGN ASSEMBLY EA 3
: 687 6001 PED POLE ASSEMBLY EA 1
; 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA
P * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3
=z
8 * D* DETECTOR POLE W/SOLAR POWER KIT EA 1
7
b=
.«T’ * - SUBSIDIARY TO ITEM 6409 - 6001
®
g IH-10
a
2 EXIT #10
2 | NOTEs: EXIT #852A WESTBOUND
'f, 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE LAUREL AVE
[ THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA,
ok THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY 0 50 100
52 COMPANIES 72 HOURS PRIOR TO CONSTRUCITON.
£6 SCALE: 1" = 100"
6=0 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER'S REPRESENTATIVE ON SITE © 20
L TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. ﬂrmmmurmw
Eg SHEET 8 OF 10
S3l 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE o | eeoces am eosccr e, e
23 REPAIRED OR REPLACED AT CONTRACTOR'S EXPENSE. mivisie 18
u; 4,  ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. TEXAS | BMT JEFFERSON
ES 0028 | 13 | 141 TH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

PROPOSED SIGNS EXITSOT IRNEGM AS[INGNS
" IH-10 EBML S , o= o WRONG + DO NOT
- .o WY —
V&F; ENTER
(R5-1a-LED) DNE
(R5-1)

it

P el - - . da B8
INSTALL WARNING POLE (WP) INSTALL DETECTOR POLE (D):
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT - 20° PED POLE
- WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER - 2 EA WND THERMAL SENSOR & CCTV EQUIP

2 EA LED ILLUMINATORS

CELLULAR MODEM

ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES)
LED WWD BL INKERSIGN

- 13’ PED POLE

DocuSigned by:

ESTIMATED QUANTITIES - EXIT #11

RUSK ST/LAUREL AVE

1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE

11/30/2021
c ITEM NO.| CODE |DESIGNATION DESCRIPTION UNIT QUANTITY Puter j‘“/%)""“
g NAME)DIJUI’DDIJQUQU‘HJ Ly DATE
E 416 6002 DRILL SHAFT (24 IN) LF 6
';,J 644 6009 SMALL ROAD ASSEMBLY EA 3
z 687 6001 PED POLE ASSEMLBY EA 1
z 6409 6001 FURNSIH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA
é * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3
g * D* DETECTOR POLE W/SOLAR POWER KIT EA 1
.Ea * - SUBSIDIARY TO ITEM 6409 - 6001
&
8 IH-10
%
2 EXIT =11
5 | noress EXIT #852B EASTBOUND
[=]
pa)
$
(e
§
£
Z
3
z
Z

= THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA,

- THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY 0 50 100

0 COMPANIES 72 HOURS PRIOR TO CONSTRUCITON. s ™

s SCALE: 1" = 100°

=l 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE © ez

5 TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. ﬂ"’”””’;';;":“o;‘m

o~

2l 3. DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE g | soousororne  LRS)

N REPAIRED OR REPLACED AT CONTRACTOR’S EXPENSE. 119
ol 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. TEXAS | BMT | JEFFERSON
= CONTROL SECTION Jo8 HIGHEAY NO.
=3 0028 | 13 | 141 | IH-10




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

INSTALL DETECTOR POLE (D):
- 20° PED POLE
- 2 EA WND THERMAL SENSOR & CCTV EQUIP
\4‘ y - 2 EA LED ILLUMINATORS EXISTING SIGNS
= - CELLULAR MODEM PROP
- ITS PLE MOUNT CABLE (CONTROLLER, RADIO TO WARNING POLES) OPOSED SIGNS TO REMAIN
- LED WWD BLINKERSIGN
* WRONG ¢ DO NOT
o WAY o )
J 2 ) ,‘ es e ENTER
7] - A | M A y . WP DNE
i\ ' : — (R5-1a-LED)
: ~ - EL. — (R5-1)
DETECTION ZONE
— = > :
“_ = [H-10 EBML
)
INSTALL WARNING POLE (WP)
- LED WWD BLINKERSIGN WITH TOP OF POLE SOLAR POWER KIT
- WIRELESS RADIO COMMUNICATIONS TO WWD CONTROLLER
- 13' PED POLE
ESTIMATED QUANTITIES - EXIT #12 DocuSigned by:
ITEM NO. CODE |DESIGNATION DESCRIPTION UNIT | QUANTITY Pdur ) 11/30/2021
c ‘NawE SBD0FBBD3636407T... DATE
g 416 6002 DRILL SHAFT (24 IN) LF 6
v 644 6009 SMALL ROAD SIGN ASSEMBLY EA 3
e 687 6001 PED POLE ASSEMBLY EA 1
2 6409 6001 FURNISH AND INSTALL WWD THERMAL CAMERA AND EQUIPMENT EA 7 ¥
3 * WP* LED WRONG WAY WARNING POLE W/SOLAR POWER KIT EA 3 gETE:‘ofI;‘; EN. S
A * D* DETECTOR POLE W/SOLAR POWER KIT EA 1 ".3'&;-.._ Lenedui
Woloo  SENDS.- <
2 N 47
5 * - SUBSIDIARY TO ITEM 6409 - 6001
-
2 IH-10
8
& EXIT #12
< | nores: EXIT #851 WESTBOUND
S | 1. EXISTING UTILITIES WITHIN THE PROJECT AREA ARE NOT SHOW IN THE COLLEGE ST
3 THE PLANS. BEFORE DIGGING, DRILLING OR BORING IN THE PROJECT AREA,
=z THE CONTRACTOR SHALL PERFORM A "ONE CALL" AND NOTIFY THE UTILITY o 50 100
gm COMPANIES 72 HOURS PRIOR TO CONSTRUCITON.
L e N w o A
Z=] 2. THE CONTRACTOR SHALL HAVE THE MANUFACTURER’S REPRESENTATIVE ON SITE o g%
e TO ASSIST WITH THE INSTALLATION OF ALL EQUIPMENT BEFORE ANY WORK BEGINS. ﬂrmmm:tdrmw
= SHEET 10 OF 108
=S| 3-  DAMAGE TO ANY EQUIPMENT IDENTIFIED TO REMAIN OR DURING RELOCATION TO BE T e T
ER REPAIRED OR REPLACED AT CONTRACTOR'S EXPENSE. oncsion 20
~ 1 4. ALL EXISTING SIGNS TO REMAIN UNLESS OTHERWISE NOTED ON THE PLANS. exas T avr T JeFrERSoN
ww
=3 0028 | 13 | 141 ]| 1IH-10
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting

devices, construction pavement markings, and typical work zonme signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standord

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

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical examples for placement of temporary traffic control

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

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

when flagging is used at night.

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

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

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

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

2. Work zone traffic control devices shall be compliant with the Manual for

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
405 1-33°°" 002813 141 IH-10
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The use of this standord is governed by the "Texas Engineering Practice Act".
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15,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<o NEXT X MILES SIZE SPACING
. NEXT X MILES => TRAFFIC
(ODT’I‘OHG| 20-1oT % %R20-5T | FINES
620-2 see Note -lo DOUBLE ' . i
" 1 ond 4} X % R20-5aTP| (% Sign Conventional| Expressway/ Posted| Si gr} A
o ROAD WORK Number Road Freeway Speed [Spacing
1 { O <= NEXT X MILES or Series X
" * A X % G20-2bT | WORK ZONE G20-1bTL v
X X X 4q
CROSSROAD g Exg? MPH | (Apprx.)
X X X | |
k * 4 INTERSECTED | Block - City <= [ 1000°-1500° - Hwy g W22 48" x 48" | 48" x 48" 30 120
b b ROADWAY X 1000' -1500° - Hwy = 1 Block - City CwW23 35 160
} I >| Ccw25 40 240
ROAD WORK \ » N .
<= NEXT X MILES 620-1bTR| ROAD WORK Q CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . CSJ ’ ’ 0 400
END 80 i END O " " " " 5
G20-1aT . A Limit WORK ZONE } Cw7, Cws, 36" x 36 48" x 48
(Optional ROAD WORK BEGIN BEGIN min. o G20-2bT % % CWO. CW11 55 5002
see Note _ _ S WA ’ ]
1 ond 4) G2o-23# WORK 620-5T | BR3P ke g cwi4 60 6002
* % G20-9TP | 7oNE
NAME - 2 2
. . . . ADDRESS 65 700
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC G20-6T it / CW3, Cw4, Z
(See note 2 below) % % R20-5T DIE)lle[EEE ﬁ CW5, CWe, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 900 2
(620-2) "END ROAD WORK® sign, unless noted otherwise in plans. %% R20-50TP| g CW10, CWI2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . .. .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER 1. The Engineer will determine the types ond location of any odditional traffic control devices, {TMUTCD) typical opplication diograms or TCP Stondord Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs ore required, these signs will such as a flagger and accomponying signs, or other signs, that should be used when work is . . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ Minimum distance fl:om work area to first Ac.jvc_mce Wm_fmng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area ond/or distance between each additional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT}sign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> ,
= " X% %G20-9TP [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO x TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs”.
ROAD WORK % % R20-5T =
620-5T [ROAD WORK B 1 |NeT FINES WARNING
xx* NS(TDX 'I‘?LES Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAME XX appropriate] . oot STATE LAW
oW1-aR % %G20-6T | AD0RESs CW13-1P e % %R20 5°TP|5'“‘“ TALK OR TEXT LATER 6. See sign size listing in "TMUTCD®, Sign Appendix or the "Stondard Highway
!\‘ggk e 620-10T % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
¢ 3X CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q qd q q
| < / N L & LEGEND
s o090 0 0 0 00 00 obloobo &4 J— Type 3 Borricode
/ = / o \ <& / / < / e / = — o -
7 e 7 f D — O OO | Channelizing Devices
] WORK // = /eginning of SPEED '
= // = SPACE | NO-PASSING N i wore oone [ 2 | sign
x Chonnel izing csJ Limit b m line should 00 620-2bT ¥ %
) _De.wces . . cgordnr}a're >< >< See Typical Construction
When extended distonces occur between minimal work spoces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
AMP AYOUT OF FOR RK TREA F TH T to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR w0 BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
fe >l X XG20-9TP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %620-5T| ROAD WORK T TRAFFIC » WARNING No decimals shall be used. Safety
ROAD NEXT X MILES | | LIMIT | 5 xpo0-57 | FINES ) Slons & 7exas D - . Division
CLOSED Cwi-4L NAME DOUBLE N . . . exas Department of Transportation Standard
RI1-2 e >< >< o 1ot rr || STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ ¥ R20-50TP| sohces TALK OR T shal | be used as shown on the sample layout when advaonce
cv“ -6 Barricade or CWI3-1P —ovmcion | R2-1 L s L 620-10T gezge'“ signs are required outside the CSJ Limits. They inform the

channelizing
devices

/ FX T :

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

d d
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
&
d % e e — e e —|— e e e i i e <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing ~———CSJ Limit = and other signs or devices as called for on the Traffic
/ T e Devices | Control Plan. FILE: be-21. dgn on: TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
// P X F\SPEED R2-1 . . .. . ©TxDOT November 2002 CONT | SECT J08 HIGHWAY
WORK 57 fe——————— Contractor will install a regulatory speed |imit sign at
END LMt Q0 END O REVISIONS 0028 13| 141 1H-10
SPACE ROAD WORK WORK ZONE the end of the work zone.
>< >< G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2% % 713 5-21 BMT | JEFFERSON 22
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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

ioning shown for. cs4 of work activity and not throughout the entire project. osioning shown for s,
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional odvance . . additional advance
signing. or covered during periods when they are not needed. signing.

'ZZ:%_ - - - - - — == N - - — ———:ZZQf;——— - = = = =

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:
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See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
- SPEED
L7IM6 o ZONE | ©2075P SPEED LIMIT WORK WORK YT
SPEED ZONE | G20-5aP G20-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1
GS () LIMIT LIMIT
6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 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)
¢) 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 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-5aP) plaque 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. - [fiilfse’.g’n
in the traveled 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) _2]
FILE: bc-21. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 0028 13 141 IH-10
9-07 g-_lz? DIST COUNTY SHEET NO.
13 BMT|  JEFFERSON 23
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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".
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DISCLAIMER:

RA T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES TOR WORK ZONE SIONS

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

1
2. Wooden sign posts shall be painted white.
3. Barricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORK 5. The Contractor may furnish either the sign design shown in the plans or in the "Stondord Highwoy Sign Designs for Texas" (SHSD). The
® curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
& g N A from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Controctor’'s
° o \/ Responsible Person. All chonges must be documented in writing before being implemented. This can include documenting the changes in
] 2 the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CWNZTCD) for small roadside
_ 7.0’ min, — e signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢l 0'-6' 9.0’ mox. 21 6 or a 7.0° min. standard sheets. The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. 1f there is o question
o™ = X ° T IS X 9.0 mox regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
= N 1 = | 9reater X T 5 : the Engineer can verify the correct procedures are being fol lowed.
7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
> damaged or marred reflective sheeting as directed by the Engineer/Inspector.
] % 8. ldentification markings may be shown only on the bock of the sign substrate. The maximum height of letters and/or compony logos used
Paved Y 7 Y Paved ~ TS T -z L * for identification shall be 1 inch,
shoulder shoulder i X \%L]\ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
7 RAT F K fi 1 "Tex 1 ni form Troffi trol i " Port
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary bosed on the type of

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 monufacturer’s recommendations in

¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regard to crashworthiness and duration of work requirements.

Supplemental plaques {advisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
PP ploa 4 P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

Objects shall NOT be placed under skids as a means of leveling.

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
ORI ‘T— protrude Q or screws. Use TxDOT's or SIGN MOUNT ING HE [GHT
1 above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except

| M / procedures for attaching sign as shown for supplemental plaques mm_m-ted_below other sign§. .
— substrates to other types of 2. IR: b(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
5 ~) sign supports 3. Longq'rermlln'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TEIF{FH Suppor t / / / 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
~ shal | not H appropriate Long-term/Intermedigte sign height.
FH WE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
- above sign
DOUBLE ° i o Nails shall NOT SLZEOF SIas

1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed. SIGN_SUBSTRATES
Each sign 1. The Controctor shall ensure the sign substrate is installed in accordance with the manufacturer’'s recommendations for the type of sign
shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.
R A 2. "Mesh" type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
support. Mul 'riple fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
. screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
signs shall not be
joined or spliced by

= <
o

ARE_PRESENT

Sign supports shall
extend more thon
1/2 way up the
back of the sign
substrate.

FRONT ELEVATION

N -
i\\“\\“\\\\\&\\\\\‘\“\\“‘\\“\\\“\\‘\“\\\\‘“v aw

centers. The Engineer may opprove other methods of splicing the sign face.
REFLECTIVE SHEETING

Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Rein:‘orced Plastic ony means. Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SIGN LETTERS

above ond two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be ot least 5 times nominal post size, centered on the splice ond
of at least the some gauge material.

1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Administration (FHWA) ond as published in the "Standord Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
first class workmanship in accordance with Department Standards and Specifications.

REMOVING OR COVERING

Wood other means.

ng\CSJ 0028-13-141\STANDARDS\bc-21.dgn
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1. When sign messages may be confusing or do not opply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
R . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle size should be 24" x 24", 1. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. . . . . Y covered when not required.
£f with @ minimum attention to conditions that are potentially hazardous to traffic operations, . B . . . . .
3. STOP/SLOW paddles may be ottached to o stoff wi show route designations, destinations, directions, distances, services, points 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of &' to the bottom of the sign. . ! . ! . ! ces o n o, ! entire sign face ond maintain their opoque properties under automobile headlights at night, without damaging the sign sheeting.
. . - of interest, and other geographical, recreational, specific service (LOGO), or .
4, Any lights incorporated into the STOP or SLOW paddle foces I+ | inf i ori ai th n K need the 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 c:: u:ab ,'r: orma :ron. .dI’IVEI’S prl:otr:eel :nq.n :OLIJ? da :or rzoge th Tscme, 6. Duct tope or other adhesive material shall NOT be offixed to a sign face.
Hond Signaling Devices in the TMUTCD. (':m:fr’ruciiozr route guidonce os normally installed on a roadwoy withou 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
) o _— . SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, To Where Sign supporTs require the use of weights fo keep from furning over, the use SHEET 4 OF 12
remove or cover the permanent signs until the permonent sign message matches *oof sondbggs Wwith dry, cohesionless sond should be used ' ® Traffic
the roadway condition. For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a Safety
24" 24" TS-CD staondard. v . Division
constant weight. i i . Texas Department of Transportation Standard
3. When existing permonent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. 4 ‘S'Ordgse OShSI?S SUPPg” weights, ¢ 35 Ibs ond i 50 1b
4, [f existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT 'rgoTO:tle?rjg Spon veh?é:ulor
installed on croshwqr'rhy boses_ as sr]own on the SMD Standord sheets. The signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT lON
. 24" S ¢ 24" S :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and monufactured
E‘"’"°;°:"g - dRe"_ Whit B o S or oy 0798 | ok relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order ite 9 . R 7. Sandbags shall only be placed along or laid over the base supports of the
T T T VT T e — Y = 5. If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TxDOT [eks 1x001 [ows1xDOT [ ks 1x00T
BACKGROUND ORANGE TYPE By, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damoged by the Contractor FLAGS ON SIGNS @©TxDOT November 2002 CONT | SECT J0B HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 002813 141 IH-10
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 P CounTY SHEET MO
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be al lowed to cover any portion of the sign face. 7-13  5-21 BMT JEFFERSON 24
[ 98 ]|




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

. dgn

17:15 PM

1:

T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\bc-21

11/29/2021

DATE:
FILE:

. " Sign Sign D> Sign Sign
% Maximum 24 2x6 e
% Max imum 4x4 [ i alic A 12 sq. ft. of - |<—>|/5k"d » Post « Post 2 »~ Post Post—
21 sq. ft. of "’°°s sign face 2x6 o : .
sign face POST 246 K N H
| 27 2x6 H
/ AN \ ~ \)<§°°e' H
] Ry : :
«S 1 « q S
* %4x4 nd o0 axd et el
wood v |°] desirable +|o| desirable
ost 72" block block e HE N
P l = HE |3 18
?':’, 34" min. ]n Optional ‘f H
u _l_ '_‘ X Xaxa Length of skids may 48" HE sfrong soils, | reinforcing HE
Top be increased for minimum ofe 557 min. in sleeve ————sysfe 34" min. in Base
vood additional stapility. HH weak soils. | (172" larger |34 strong soi1s, | See tne cwzrco]l Bl post
See BC(4) post HH thon sign el Wy o for embedment,
for sign 2x4 x 40" Too HH post} x 18" HH 3 mn. 10
30 height 24" Vi See BC(4) anchor Stup |83 HH weok soils.
. . " |0 .
requirement 5 2%6 fgg'Zrﬁn 24" ’/2x4 brace o tareer 86 Anchor Stub HE
1 . ole " sle
| requirement 3/8" bolts w/nuts than sign K (174" larger 3]s
L or 3/8" x 3 1/2" 2 post) —=|(3f% than sign HH
(LTI (L1 L Ll J = %) (min.) lag / HH post) ———=3]¢
L1 _\|r_ N \ screws e e <
|‘ 20 = = 36" z Front 4x4 block 4x4 block i OE:T::ON ' ) (A::JJBNSTZUD) OPTION 3
Front sice sice irect Embedmen (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS — Coed ot
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS G OUND MOUN ED SIGN SU .
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The moximum sign square footage shall adhere to the monufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
10 : ,r' ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
r!m extrude . 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
ply
thinwal | plastic foce. 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)).
i D 3/8" x 3" gr. 5 bolt
° {2 per support) joining
B sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
B CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 374" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post
[ (DO NOT SPLICE) 13/4 " x 1 374" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
It (hole to hole) 12 ga. support 5 bolt &I‘.uppor’rs, but i/g boclj'rs with nuTs_or; 1I:/t!“if).( 3II/2"
-l 1 374" galv. round telescopes into sleeve 13/4 " x13/4" x 129 cggnzgz?zz.ms e used on every joint for fina
-t with 5/16" holes . thole to hole) : ~
°[] or 1374 X 1 34 " " " ~ 12 ga. square m e = 2. No more than 2 sign posts shall be placed within g
L square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
S to hole) _12 ga. square perforated _ tubing upright ————=1  \—d R —f v CNZTCD List.
Upright must ™ S S— tubing diagonal brace jos 3"
+e|e§cope to . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7’ height - Completely welded foundations shall be removed from the project site.
above pavement « | 2" x 2" x 59" : is wi i idi .
p 8" |- 13/4" x13/4" x 32" (hole . thole to hole) around tubing This will be considered subsidiary to ltem 502
Il to hole) 12 ga. square perforated i DS 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
X (hole to hole)
. o 3/8" X 4-1/2 or 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
7 o/ ° 5 BOLT (TYP )g ' e ; per forated NOT be allowed. Posts shall be painted white.
2 /0 : — ~ tubing sleeve
W A Q > | . | welded to skid [0 See the CWZTCD for the type of sign substrate
——r pin ot angle N - o €0 | that can be used for each approved sign support.
e o oo needed to o ) ~ <
match sideslope o
36" N o SHEET 5 OF 12
2.5 = " ® Traffic
@1/16 ; Sarety
Welds to start on 7 . ivision
Texas Department of Transportation
opposite sides I exas Dep P Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back 111 puddie. 12 go. BARRICADE AND CONSTRUCTION
&7 upright
N7 S TR | S TYPICAL SIGN SUPPORT
weld— N.F¥% weld starts here
starts b
here weld 5
vy F
SINGLE LEG BASE 32 BC(5)-21
Side View FILe: bo-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS bozg 13| 141 | 1810
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 73 52 VT JEFEERSON >5
00




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:
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . 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 . e R P . P . | C + . +
changeable message signs (PCMS). Phagse 1: Condition Lists hase 2: ossible omponen Lists
2. Messages on PCMS should contain no more thon 8 words (about four to
f;ggfncrjg;aff::z per word), not including simple words such as "TO, Road/L R c| List Action to Take/Effect on Travel Location Warning x % Advance
' ' . ne/Ram, osure 1S iti i . . . H s
Messages should consist of a single phase, or two phases that oa a P Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
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 when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use, the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a 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 wor:ds mcluc_ﬂed 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.
O o O KO e e e CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do r':o'rguse the 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 T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed fogether. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
dobreviated, unless shown in the TMUTCD. 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 o choracter height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
and must be legible from ot least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. E:cf:r; ;;niingf?zlf?rf]?:r be centered on the message board rather than 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-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma | NORM 2. The Ist phase (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. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged as appropriate.
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.
Eastbound (route) E Slippery SLIP and should be understandoble by themselves. 9. Distonces or AHEAD can be eliminated from the message 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
:Xg::: tane EiEWI;N g'rree'r 2TN no more thaon one week prior to the work.
Ex way E unday U SHEET 6 OF 12
XXXX _Feet XXXX FT Telephone PHONE -
Fog Ahead FOG_AHD Temporary TEMP §® Traffic
Freewa FRWY, FWY PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR Safety
Yy 2 Thur sday THURS . Division
Freewoy Blosked [FHY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
Hozor dous Driving [ FAZ DRIVING | [covei s TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
:c.lzgrgous Material :SZMAT Tuesdoy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRlCADE AND CONSTR CT ION
Venio e 2oret sz Tine Minutes TIVE VN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS U
. Vi
Highway S Venrcles (s VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
17 Tgoren s Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SICN (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 CHANGEABLE MESSAGE SIGNS" above.
Westbound (route) W -
Left Lane LFT LN W:: pgﬂ';mem WE(T)UPsMT 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 BC ‘6) 2]
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: be-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
ho‘{’e: Level #’}N#EVEL 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
ainfenance for, or replace that sign. REVISIONS 0028 13 141 IH-10
Roadway 4, A full _mo’rrix PCMS moy be used to simulate o flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 Py ooty p——
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 BMT JEFFERSON 2§
TO0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

" EE’}T;;;5?:;%:3:?,:,:2,'4sbf,fpgﬁs‘_“;g(',(',f'id',;g?do‘f"’;:g;ﬂoﬁf:zg g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be.os specifi?d.in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512. \ zone locations, where the posted 1. The Flashing Arrow Boord should be used for all lane closures on multi-lone roodways, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

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

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) % o o
o [
See D & OM (VIA)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °

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 attochment of a barrier gropple without o o [ ] (]

damaging the reflector. The Barrier Reflector mounted on the side of L ° ° ° ° L

the CTB shall be locoted directly below the reflector mounted on top of Install o minimum of .. ..

the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB separates two-way troffic, three borrier reflectors shall be as per manufacturer'’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]

mounted on each section of CTB. The reflector unit on top shall have recommendat ions.

two yellow reflective foces (Bi-Directional)while the reflectors on each

side of the barrier shall have one yellow reflective face, as shown in ) ) ) ) ) °

the detail above. . DEL INEATION OF END TREATMENTS o o J o o o
5. When CTB seporates traffic traveling in the same direction, no barrier [ ] e o o [ ) ® 6 00 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 ° ° ° ° ° °

the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TKLEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {rignht arrow shown; ¢

shal | NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the opppropriate crashworthy left is similar)

recommendat ions. standaords as defined in the Monual for N - . . . .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. B?e CAUEION_ display consists of four corner lamps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end iomond Coution mode as shown. .
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line coution display is NOT ALLOWED.

‘" P treatments and manufacturers. 7. The Flaoshing Arrow Boord shall be capable of minimum 50 percent dimming from roted 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 eoch sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron

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:
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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 and Type D worning lights shall be installed at locations as detailed on other sheets in the plans. §® g’a"f’;f;;
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. i Division
7. The moximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

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

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manua! for BARRlCADE AND CONSTRUCT lON
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 Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. 2. E:::T ;ong. CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’

2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted 3. Refer to the CAZTCD f list of d TMA
on the CWZTCD. . Refer to the C or a list of approved TMAs.

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. TMA:horelregmred on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR

Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5 AnTMAESEOSTd. be used anytime that it can be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [z bo-21 dan o Tx00T ‘CK'TXDOT‘DW' 00T Tox Tx00T
DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an : =% - - - -
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 0028 13 141 IH-10
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
13 5-21 BMT|  JEFFERSON 27
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The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
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GENERAL NOTES

1.

2.

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

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

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

For short term stationary work zones on freeways, drums are the preferred
channel izing device but may be replaced in tapers, tronsitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

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

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

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

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

2.

9

Plastic drums shall be o two-piece design; the "body" of the drum shall
be the top portion and the "base" shall be the bottom.

The body and base shall lock together in such o manner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles.

Plaostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports
Drums shall present a profile that is @ minimum of 18 inches in width
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
a maximum of 42 inches

The top of the drum shall have a built-in handle for easy pickup and
shal |l be designed to drain water and not collect debris. The handle
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.

The exterior of the drum body shall have a minimum of four alternating
orange and white retroreflective circumferential stripes not less thon
4 inches nor greater thaon 8 inches in width. Any non-reflectorized
space between any two adjacent stripes shall not exceed 2 inches in
width.

Bases shall have a maximum width of 36 inches, a maximum height of 4
inches, and a minimum of two footholds of sufficient size to allow base
to be held down while separating the drum body from the base.

Plostic drums shall be constructed of ultra-violet stabilized, orange,
high-density polyethylene (HDPE} or other approved material.

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.

RETROREFLECTIVE SHEETING

1

The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “"Sign Face Materials."” Type A or Type B
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 should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adnered in-ploce and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted boses shall be large enough to hold up to 50 Ibs. of sond. Diversions, Sidewalk Detours ond Crosswalk Closures. SHEET 8 OF 12
This b n filled with the ballast teriol hould Tah bet n 2. Where pedestrions with visual disabilities normally use the
is bose, when filled wi e bollast material, should weigh betweel closed sidewalk, a Detectable Pedestrian Barricade shall be gio Traffic
35 Ibs (minimum) ond 50 Ibs (moximum). The bollgsf may be §ond in one_ placed across the full width of the closed sidewalk instead Safety
to three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation sDtlaV,lﬁdlg’r_ld
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similaor to the one pictured
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. ond 50 I1bs. detectable edging con satisfactorily delineate a pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
lid rubber base 4. Tape, rope, or plastic chain strung between devices are not
3 gw|d+ K tire sidewall b d for ballast d d detectable, do not comply with the design stondards in the CHANNELIZING DEVICES
* fecyc ? ruc f're sidewa :HﬂagWZ$CBS?' +°r allast on drums approve "Americans with Disabilities Act Accessibility Guidelines
or this type of ballast on e . 15T, . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian borricoges should use 8" noTinol bgrricode
holes in the bottoms so that water will not collect and freeze becoming rails 3z sho:q on BC(191 pr?xlg?d ;ho+h+h§ :op_:gul pf:;ldes FILE: bc-21. dgn oN: TxDOT ‘N:TXDOT‘M: TXDOT | cks TXDOT
truck hicle. a sSmoo continuous rai suitable for haon rairling wi no
6 (Blofl'l?ég:ds:gfr: :O*uge g{age;eoéc*gp of drums splinters, burrs, or sharp edges. @©TxDOT November 2002 CONT |SECT J0B HIGHWAY
' * REVISIONS 0028 13 141 IH-10
7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_2] DIST COUNTY SHEET NO.
7-13 BMT JEFFERSON 2§

Handle

Top should
al low colle
of water or

18" min

not
ction

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

debris warning lights
4" max
4" min
?* "?X Each drum shol | have
yp a minimum of 2 orange
and 2 white stripes
using Type A or Type B
. S : retrorefiective
2" max sheeting with the
(typ.) top stripe being
| x orange.
el &
ol
M| -

[<— Taper to allow
for stacking o

This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
providers of approved
Detectable Pedestriaon
Barricades

Continuous smooth

36" rail for hand trailing

Detectable Edge

2" Max.

P
minimum of 5 &
drums NS >

See Ballost
Note 3

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Ponel
Chevron CW1-8, Opposing Traffic Lane mount with diogonals
Divider, Driveway sign D70a, Keep Right sloping down towards
R4 series or other signs as approved travel way

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

)

by Engineer

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

ON PLASTIC DRUMS

Signs used on plastic drums shall be manufactured using
substrates listed on the CWZTCD.

Chevrons and other work zone signs with an orange background
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.

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A or Type B.
Diagonal stripes on Vertical Panels shall slope down toward
the intended traveled Iane.

Other sign messages (text or symbolic) may be used as
approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note B below.

Signs shall be installed using a 1/2 inch bolt (nominal)
and nut, two washers, and one locking washer for each
connection.

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

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)

10



No warranty of any
ility for the conversion
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of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. Tr.\e'chevrt')n shglllzbg al\elelfﬂgal rectangle with a
'<—>| minimum size o N inches.
3 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
v .| g 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § 4" ‘é _'E_' Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See 24" | = See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45°z 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
§ ] of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® 3 and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
4" e S Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rnghhng suppor ts sr'muld be used in work zone
_ 2 Vv | 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 VP-1R Y (@ S 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 face & . £ . 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).
Adhes | ve Base Surface . Support % 5. Chevrons shall be orange with a black nonreflec- 4, The Contractor shall maintain devices in a clean condition and reploce
/ \ b TES ZS =z —y - tive legend. Sheeting for the chevron shall be dcmoged,_ nonreflective, faded, or broken devices and_boses as fequzred by
T\ retroreflective Type Br. or Type Cr. conforming to 'rhe_Engmeef/lnspec'roc. The Contractor shall be required to maintain proper
18" == self-righting . e Depar tmental Material Specification DMS-8300, device spacing and alignment. L
T Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble baoses shall be fobricated from virgin and/or recycled rubber. The
v Zmbfrgme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. E:::::T'r::r:gﬁ::iizgl ITE\: ??iggr:‘gu;‘: go:‘::nzgdf:;; gzs:;::fpgzgizc:md'ng
— (Driveable Base, or Flexible tronsitions on freeways and divided highways, - ’ A A .
(Rigid or self-righting) Support can be used} self-rignting chevrons may be used to supplement :gzmﬁfm:r‘]géé be prepared and applied according to the monufacturer’s
i . i .
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 bases shall not be
1. Vertical Panels (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
fraffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
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
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
. 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
min. 36" of cuts adjacent to two-way two lane roadways. Stripes b Desirable Spacing of
min. are to be reflective orange and reflective white and S%Se*e%d Formula Taper Lengths Channelizing
should always slope downward toward the travel Iane. * % Devices
4. VP’'s used on expressways and freeways or other high 10° 1 12° on a on a
speed roadwadys, may have more than 270 square inches Offset/Of fset/Offset] Taoper | Tangent
5 <s)f ;e’rroreflecﬂve area facing traffic. 30 2| 1507 | 165°| 180" 30’ 60"
. Self-righting supports are available with portable base. WS 7 " " 7 "
See "Compliant Work Zone Traffic Control Devices List" 35 L= 0 205" 225" | 245 35 70
(CWZTCD). 40 265°| 295'| 320° 40’ 80’
6. Sheeting for the VP’s shall be retroreflective Type A or 45 450’ | 495 | 540 45° 90’
Type B conforming to Departmental Material Specification - S - - -
RE DMS-8300, un!ess noted o'rhel_'wise. . . 50 500’ | 550'| 600 50' 100
Rigia or sert-rinting T e e o ey oter el o e yertico! 55 | L.y [0 G0 60| 55T 1o
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°| 720 60 120
PORTABLE 65 650'| 715'| 780’ 65° 1307
— 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value and 70 700 | 770' | 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. — -
VERTICAL PANELS (VPs) 2. LCDs moy be used instead of a line of cones or drums. ) ] . ) 75 750'| 825'| 900’ 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. %% Taoper lengths have been rounded off.
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L=Length of Taper (FT.) W=Width of Offset (FT.}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
: : - 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Laone Dividers (QTLD) are . .
dzrl’ineugion devices designed 1o convert o sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

normal one-way roadway section to two-way near the top of the LCD along the full length of the device.
operation. OTLD’s are used on temporary CHANNEL IZING DEVICES AND

12" CW6-4 centerlines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q b oé?(o"’,:; iock adhesive or rubber weight to minimize movement :lgzlé ggaggeggro;gebgggfggrég;tle_gggggrli for Assessing Safety Hardware (MASH) crashworthiness requirements based on
. . . w I I I .
18" coused by a vehicle impact or wind qQust. 2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘/—7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement morkings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used os barriers shall be ploced in accordance to application and installation requirements = L_,,S_afe'ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for o merging toper except in low speed (less thon 45 MPH) I P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urbon area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT lON
on drums reflective legend. Sheeting for the OTLD shall
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Departmental Maf?ruol Specification DMS-8300, If used to chonnelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS R e He10
9-07 8-14 DIST COUNTY SHEET NO.
713 5-21 BMT JEFFERSON 29
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TYPE 3 BARRICADES

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type 3 Barricodes and o list of all materials
used in the construction of Type 3 Barricodes

2. Type 3 Barricodes shall be used ot each end of construction
projects closed to all traffic.

3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right aond left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed roaod, striping should slope
downward in both directions toward the center of roadway.

4. Striping of roils, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downword to the right.

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

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

7. Warning lights shall NOT be installed on barricades.

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

barricoded in the same monner.

Eoch roadway of @
divided highway shall be

ROAD
CLOSED

\
};?%Vfa

PERSPECTIVE VIEW

The three rails on Type 3 borricades
shal | be reflectorized orange ond
reflective white stripes on one side
facing one-way traffic and both sides

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

________9.[

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

2. Plastic construction fencing
may be used with drums for
safety as required in the plons.

3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.

Typical
Plostic Drum

or hung with rope, wire, chains or other fasteners.

1. Signs should be mounted on independent supports at a 7 foot

The use of this standard 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 aony purpose whotsoever.

DISCLAIMER:

9. Sheeting for barricades shall be retroreflective Type A or Type B
conforming to Deportmental Material Specification DMS-8300 unless
otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

Y & & & Ay
L5 NN 7 nenes.
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

stiffener (M) AV &V & & & & 4

AN

Stiffener may be inside or outside of support, but no more than
2 stiffeners shall be al lowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

mounting height in center of roadway. The signs should be a
minimum of 10 feet behind Type 3 Barricades.
Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length
are not required of the culvert widening.
on one-way roadway
€9F LEGEND
- ?; K QD Plastic drum
%F==% ﬁ===ﬁ 55| E
b, > —_— (]L) Plastic drum with steady burn Iight
' 25 - or yellow warning reflector
10 E g %P @ ’/\ 2 J
R=2N ) . . .
1 M M M o £ é @ Steady burn warning light
] Zo [ ]| or yellow warning reflector
I il il il 28l o
8 + O .
2o . Increase number of plastic drums on the
9 é U side of approaching traffic if the crown
8’ max. length Type 3 Barricades € > = width makes it necessary. (minimum of 2
<8 @ ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

3 -aT ]
tI: " min.
2" min.
I: " min,
28"
min.

Two-Piece cones

ng\CSJ 0028-13-141\STANDARDS\bc-21.dgn

ivi

PM

: 21
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T

DATE
FILE

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

Alternate (][)
Approx. (I[)
| 50° I

Min. 2 drums
or 1 Type 3

barricode (][)

Channelizing devices parallel to traffic

| | !

Min. 2 drums
or 1 Type 3
barricade

e

a

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

\\\\$ STOCKPILE
O a a
On one-way roods Desirable
downstreom drums stockpile location
or barricode may be is outside
omitted here clear zone.
<o
=>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

One-Piece cones

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

42" 2-piece cones shall have a minimum weight of
30 Ibs. including base.

1. Traffic cones and tubulor markers shall be predominaontly orange, and
meet the height ond weight requirements shown above.

2. One-piece cones have the body and base of the cone molded in one consol idated
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.

3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

4, Cones or tubular markers shall have white or white and orange reflective
baonds as shown above. The reflective bands shall have a smooth, sealed
outer surface and meet the requirements of Departmental Material
Specification DMS-8300 Type A or Type B.

5. 28" cones and tubular markers are generally suitable for short duration and
short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position.

6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: bc-21.dgn DNz TxDOT \m:TxDOT\Dm TXDOT | ck: TxDOT
durations. @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
7. Cones or tubulaor markers used on each project should be of the same size REVISIONS 0028 13 141 IH-10
Ond Shﬂpe. 9-07 8-14 DIST COUNTY SHEET NO.
713 5-21 BMT|  JEFFERSON 30

CONES
min. orange
min.
min. white
min.
min. orange »
min. " max.
min. white 3" min.
42" 2" to 6
min, 3" min.
28"
min.

1

Tubulor Marker
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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:
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FILE

Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS

POXY A ADH -

1. The Contractor shall be responsible for maintaining work zone and 1. Pavement markings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T - — FERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the CSJ 1imits unless otherwise stated In the plans. 2. The above shall not apply to detours in place for less than three . //%//f///////ﬁ/////%

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i | PAVEMENT MARKINGS

P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 4 Y — } ROADWAY MARKER TAB,S DMsS-8242

plans or specifications. so as not to leave a discernoble marking. This shall be by ony method - Adhesive pad
TxDOT ificati Item 677 for "Eliminating Existin H . . R . .

4. Povement markings sholl be installed in accordance with the TMUTCD 325;:22 Blzrk)i(gos 2220';0;:;;90 em or imingting Existing Height of sheeting A list of prequalified reflective raised pavement markers,

ond as shown on the plans. 9 . is usually more than non-reflective traffic buttons, roadway marker tabs and other

. . 4. The removal of pavement markings moy require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List

5. When short term markings ore required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).

morkings shall conform with the TMUTCD, the plans ond details as

shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used.

6. When staondard pavement markings are not in place ond the roadway 4 d STAPLES OR NAILS SHALL NOT BE USED TO SECURE

is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE

PASS WITH CARE signs at the beginning of sections where passing

is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. T . . .
M \ H . Tabs detailed on this sheet are to be inspected and accepted by the

RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normally required, however ot the option of the Engineer, either “"A"

on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the

roadway.

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

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment

Maoterial Specification DMS-4200 or DMS-4300. aond submit to the Construction Division, Materials and Pavement

Section to determine specification compliance.

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

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

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

1. Removable prefabricated pavement markings shall meet the requirements

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

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

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

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

project shall be of the same monufacturer.

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

surfaces.
Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).

SHEET 11 OF 12
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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".

DISCLAIMER:
kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damaoges resulting from its use.
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DATE:
FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE SASED o 12 Yo o o o o o o o\ao o o/o o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0o o o o O o O o
i oomoo ooooo NO-PASSING i 4"
~ Z nooonoogogooonooon omoooboooaOo REF;AECELO:NLZED +
il oo ooooa Vi 4 +° 12" —
Yellow &7 Aﬁ’ LINE
E:> Yel low } el low El|> Type 11-A-A Type Y buttons MARKINGS T —
el low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o o“od o o o o o o
MARKERS
T e II[-A- A
< yo < LINES OR SINGLE 80" + 3"
¢ oo OODO ODOOODOOODOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

L] N L] L] oo oooaoo/o goaol goqa aoil a
|:',> & Yel low Type Y w_ jo MARKINGS q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

Type I-C T Tt

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

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

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

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

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

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

REFLECTORIZED

| ]
PAVEMENT o = e
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L INE MARK INGS e 10" —4 30’ | White or Yellow

o> vel Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or I1-A-A

- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
omooomooomooopmoooOmooOOOdOObYWHOOOOQOOOODOOOODOOOD palsED O o o o o o o o o
REFLECT PA T 1-2"
EFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL IARY P':A‘;Eéi"; o o ] o o o a o /; o
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"

REFLECTORIZED
LINE ez [ [ [ [

.

MARKINGS 3 9
Type W buttons I:f/‘TYIZJe I-C <ZI
——— Whit /— ——— ——— oogono goooa \EIOEIOEI goool gogon gogoa
ITe <:| Type I1-A-A Type Y buttons <:I REMOVABLE MARKINGS 5 + 6" —
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. d
SHEET 12 OF 12
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—— goooa goooa
ooooooan oonooonooonooonooonooonooonooonooon Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon _/l:l(onon oo ool oo products list and meet the requirements of
Nwhite”” E:> E\_ Item 672 "RAISED PAVEMENT MARKERS."
|::> Type W buttons Type 1-C . BC ‘ ] 2) _2]
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\+cpl1-5-18.dgf this stondard to other formots or for incorrect results or damages resulting from its use.
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FILE:

END
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TCP (1-5qQ)

ONE LANE CLOSURE

-2
X 24"

CW20-5TR
48" X 48"

CW20-5TR
48" X 48"

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

(See notes 4

EXIT

-

E5-1
48" X 42"

Mediaon

See TCP(1-50)
for traffic
control
devices

for lane

closure—

Shou lder

END
ROAD WORK
620-2
N 48" X 24"
L .
3 =
'5 =
0 .
& 8
T3]
[}
[$]
o
. Q
2]
X
|-
O
=
£
=
o
©
. EXIT
o
g OPEN
’////ES-Z
48" X 36"
-
L 4
v
2]
>

=&=<«——See TCP(1-5q)
for advance
warning signs

for lane closure

(1-5b)

LANE CLOSURE NEAR EXIT RAMPS

4 & 5)—

Shoul der

Median

(See notes

See TCP(1-5a)
for gdvonge

warning signs
for

ROAD WORK

END

1/73 L

G20-2
X 24"

FRONTAGE RD.

LEGEND

Type 3 Barricade B 8 |Channelizing Devices

[-av-avava.]
[::Hlj Heavy Work Vehicle

£ |Trailer Mounted
i E| Flashing Arrow Board

Truck Mounted
Attenugtor (TMA)

Portable Changeable

SNED|Y

Y Message Sign (PCMS)
2 Sign Traffic Flow
§ ‘ <>\ Flag F lagger
$ N R e
. ﬁﬁ:;ﬁf Formula Taper Lengths chonne[izing sp$é¥Lq Longitudinal
8 % i * * _ Devices nyn Bufﬂ-:lll'B"Spoce
PN ‘ £
30 2| 1507 165°| 180’ 30° 60’ 120° 90’
35 L=g_s 205'| 225' | 245'| 35 70° | 160’ 120"
40 265" | 295°| 320’ 40° 80’ 240° 155
45 450°| 495 | 540’ 45’ 90’ 320’ 195
o 50 500 | 550°| 600’ 50° 100’ 400 240°
S ‘ 55 L=WS 550°| 605’| 660" 55° 1107 500" 295°
e & 60 600’ | 660’ | 720’ 60" 1207 600" 350
2 s ¥ 65 650'| 715'| 780’ 65 130 700’ 410
8 70 700'| 770’ | 840’ 70’ 140 800" 4757
75 750’ | 825 900" 75’ 1507 900" 540"

RAMP

CLOSED

R11-2bT
48" X 30"

% Conventional Roads Only

%% Taper lengths have been rounded off.

L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v

MOBILE

GENERAL NOTES

1. Flags attoched to signs where shown, ore REQUIRED.

2. All traoffic control devices illustrated ore REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere
in the plans, or for routine maintenance work, when approved by the
Engineer.

3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign ploced on every other channelizing
device. Chevrons may be attached to plastic drums as per BC Stondards

4, Shadow Vehicle with TMA and high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in advance of the area
of crew exposure without adversely offecting the performance or
quality of the work. [f workers are no longer present but rood or
work conditions require the traffic control to remain in place, Type 3
Barricades or other chonnelizing devices may be substituted for the
Shadow Vehicle and TMA.

5. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surfoce, next to those
shown in order to protect a wider work space.

cW25-1T
48" x 48" A

— Channelizing
Devices at
20’ spacing

I>~—See TCP(1-4q0) for laone
closure details if a
lane closure is needed
to close a lane which
is normally required

to enter the ramp.

RAMP
CLOSED
AHEAD

CW20RP-3D
48" X 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

lane closure TCP (1-5¢)

A;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

TCP(1-5)-18

FILE: tcpl-5-18.dgn

DN: ‘CK:

‘DW: CKs

© TxDOT February

2012
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No warranty of any

TxDOT assumes no responsibility for the conversion

‘ END

END
ROAD WORK

G20-2
48" X 24"

Shou lder
Shoul der
Min.

500

100’
Approx.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\+cp2-6-18.dgf this stondard to other formots or for incorrect results or damages resulting from its use.
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LEGEND

Type 3 Barricade [ N ]

Channel izing Devices

Truck Mounted

Heavy Work Vehicle Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Ok vl |
SNE Y

%% Taper

Sign Traffic Flow
Flag F lagger
Minimum Ssuggested Moximum| ... .
Posted|Formula T Desi[ablih Spacing of MZ}QEMl Suggested
aper Lengths Channelizing . Longitudinal
SD;?d X % Devices Spe;hnq Buffer Spoce
10 n’ 12° on a on a 1 "B"
offsetOfFset0ffset| Taper | Tangent |PPSTO"Ce
30 2| 150 165'| 180’ 30° 60" 120° 90’
35 L:-ﬂg— 205" | 225'| 245°| 35 70° | 160 120"
40 265°| 295°| 320’ 40° 80 240’ 155°
45 450’ | 495’ | 540’ 45" 90’ 320° 195°
50 500‘| 550°| 600’ 50 100’ 400’ 240’
55 L=WS 550°| 605'| 660’ 55° 110° 500" 2957
60 600’ | 660 | 720" 60’ 120° 600" 350°
65 650'| 715'| 780° 65’ 130 700" 410
70 700°| 770" | 840" 70° 140 800’ 475"
75 750’ | 825°| 900’ 75 150' 900’ 540’
% Conventional Roads Only

lengths have been rounded off.

L=Length of Taper (FT) W=Width of Offset(FT)

S=Posted Speed (MPH)

TYPICAL USAGE

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

GENERAL NOTES

1.
2.

Flogs attached to signs where shown, are REQUIRED.

All troffic control devices illustrated are REQUIRED, except those
denoted with the triongle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenance work, when approved by the Engineer.
Channelizing devices used to close lanes may be supplemented

with the Chevron Alignment Sign placed on every other channelizing
device. Chevrons magy be attached to plastic drums as per BC Standards.
Channelizing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP) placed on everyother
channelizing device. If night time conditions make it difficult to see at
least two VPs, the VPs may be placed on each channelizing device.

The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.

Shadow Vehicle with TMA ond high intensity rotating, flashing,oscillating
or strobe lights. Shadow Vehicle with TMA and high intensity rotating,
flashing, oscillating or strobe Iights. A Shadow Vehicle with a TMA
should be used anytime it con be positioned 30 to 100 feet in advance

of the area of crew exposure without odversely affecting the performance
or quality of the work. [f workers are no longer present but road or work
conditions require the traffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA,

Additional Shadow Vehicles with TMAs may be positioned in each

closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

‘;§§§‘7® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

48" X 48" for lane closure
(Flags-
TCP (2-6q) see nere TCP (2-6b) TCP (2-6¢) Cuzoge 30 TCP (2-6)-18
© x0T December 1985 CONT | SECT JoB HIGHWAY
ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 204 408 " oozel 13[ 141 TH-10
8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 BMT JEFFERSON 34
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\+cp5-1-18.dg®f this stondord to other formaots or for incorrect results or damaoges resulting from its use.
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- Speed .
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o] - NS
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2021 -50L strobe Iights. 55 || .y [ 550'] 605°] 660°] 55 110’ 295°
LEFT | | L a8 x 48" | | L 60 600" | 660" 720 | 60" | 120" 350"
SHOULDER - @ 1000 FT - @ 65 650'| 715°] 780°| 65 130 410
CLOSED, | | CW16-3aP | | 70 700°| 770’ [ 840'| 70’ 140’ 475°
m 30" X 12" . m 75 750°| 825’ | 900°| 75° 150° 540"
Y bS] Y 80 800'| 880’ 960’| 80’ 160’ 615'
CW21-5aL | | Py ] 0 | | Py -
48" x 48" * T * < ¥ Conventional Roads Only
g » Y ) - » "y xxTaper lengths have been rounded off.
o | | | | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
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I I RIGHT I | RIGHT GENERAL NOTES
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| CLOSED, | CLOSED 1. A Shadow Vehicle with a TMA should be used anytime it can
| | | | CW21-5aR be positioned 30° to 100’ in advance of the area of crew
48" X 48" exposure without adversely effecting the performance
™ or quality of the work. Type 3 barricades or drums may be
| ) | CWw21-5aR | Y4 I L substituted when workers on foot are no longer present when
48" X 48" i i 16-3aP i .
sy vt vimn e S e S, SHIE. | oy e e
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Wi 48" X 24" TRAFFIC CONTROL PLAN
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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 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:
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Shadow Vehicle

with TMA and

high intensity
rotating, flash
oscillating or

Shou l der

strobe |ights

See note
1 ond 7

A

See note

1 and TA\-

A

Shou | der

END
ROAD WORK

Min.

500

Work Space

o

@
k L/3L

1000

G20-2
48" X 24"
See Note 13

48" X 48"
(See note 10)

48"

CW16-3aP
30" X 12"

(See note 10)

1000’ | 1600’ |

RIGHT LN

CLOSED

AHEAD

1600’

PHASE 1

48" X 48"

Shadow Vehicles
with TMA ond
high intensity
rotating,
flashing, ‘
oscillating or
strobe lights

END
ROAD WORK

Shoulder
Shoul der
Min.

500’

Work Space

See note

:‘fnd 7—\\\:1_

See note
1 ond 7
-
-
See note 4//
1 and 74

1000’

G20-2
48" X 24"
See Note 13

48"

CW16-2aP
30" x 12"

48"

X 48"
(See note 10)

X 48"
(See note 10)

CW20-5aTR
48" X 48"
(See note 10)

LEGEND
czzz2|Type 3 Barricade @@ |Channelizing Devices
T k 1
I:mj Heavy Work Vehicle (AN A::-Jgnu'\oﬁigp e(STJMA)
Trailer Mounted Portable Changeable
Flashing Arrow Boord Message Sign (PCMS)
- |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum
Desirable spacing of Suggested
Posted| o o Taper Lengths "L Channel izing Longitudinal
Speed *x % Devices Buffer Space
10° m’ 12° Oon a on a "B"
Of fset/Of fset|Offset] Toper | Tangent
45 450°| 495°| 540 45’ 90’ 195°
50 500’ | 550'| 600’ 50’ 100 240’
55 L=WS 550’ | 605°| 660’ 55 110’ 295’
60 600’ | 660" | 720’ 60 120 350
65 650'| 715°| 780’ 65’ 130 410
70 700’ | 770’ | 840’ 70’ 140’ 475"
75 750 | 825°| 900’ 75° 150 540
80 800 | 880'| 960" 80" 160 615

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

TYPICAL USAGE

VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v v v

GENERAL NOTES
1

All troffic control devices illustrated ore REQUIRED. Devices denoted with the

triongle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical channelizing devices. For [ntermediate Term
Stationary work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer.

3. All construction signs and borricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.

4. The Engineer may direct the Contractor to furnish additional signs ond barricades as

required to maintain traffic flow, detours and motorist safety during construction.

Static message boards or changeable message signs stating the dote ond duration of

ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days

in aodvance of the actual closure.

6. Phase 2 of the PCMS message should include approprigte information formatted as shown
on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or
other specific warnings.

7. Duplicate construction warning signs should be erected on the medians side of freeways
where medion width will permit and traffic volume justifies the signing.

8. The number of closed laones may be increased provided the spacing of traffic control
devices, toper lengths and tangent lengths meet the requirements of the TMUTCD.

9. Warning signs for intermediate term stationary work should be mounted at 7° to the
bottom of the sign.

10.Warning signs shown shall be appropriately altered for left lane closures. When signs

o

are mounted at 1’ height for short term stotionary or short duration work, sign versions

shown in the SHSD for Texas with distances on the sign face rather than mounted on
a plague below the sign may be used.

11.When possible, PCMS units should be located in advance of the last available exit ramp
prior to the lane closure to allow motorists an alternate route. They may also be
relocated to improve advonce warning in case of unanticipated queuing or congestion.

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate

the work area and equipment crossings. Floodlights shall not produce a disabling glore

13. The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

=t Texas Department of Transportation

(See note 6)

CW16-30P"
30" x 12 condition for road users or workers.
2 RIGHT XXXX already in ploce on the project.
LANES XXXX
CLOSED XXXX
PHASE 1 PHASE 2

% A shadow vehicle equipped with l Traffic Operations Division Standard

a Truck Mounted Attenuagtor is
typically required. A shadow
vehicle equipped with a TMA shall
be used if it can be positioned
30' to 100’ in advance of the
area of crew exposure without
adversely affecting the work

per formance.

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TCP (6-1q) CW20-1F
a8r x 48 TCP(6-1)-12
TYPICAL FREEWAY TYPICAL FREEWAY T T o
ONE LANE CLOSURE TWO LANE CLOSURE . e ooog13 iar | 1n-1g
ouT|_JEFFERSON | 36
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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 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:

17: 30 PM
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DATE:
FILE:

LEGEND
5 5 END c=zZzZz2|Type 3 Barricaode @ @ |Channelizing Devices
o o G G G G
= - —_— R Truck Mounted
3 3 5 s ROAD WORK [0 |Heavy wWork venicie | @ |at¥enuator (Tma)
c < -
v v 0 S z;go i 24" Trailer Mounted Portable Changeable
END a 2 (s 13! |Flaoshing Arrow Board Message Sign (PCMS)
HO[0|4 c B et
ROAD WORK & ‘ ‘ ‘ o |[sign <o |rroffic Fiow
G20-2
48" X 24" 0\ Flag D—O F lagger
(See Note 4)
@ G Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| 1| TOPE™ Lengths L™ | chonnelizing Longitudinal
Speed |Formula * ¥ Devices Buffer Spoce
10° 11 12° Oon a on a "B"
Offset/Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45’ 90’ 195
™ ° E— 50 500’ | 550'| 600’ 50’ 100’ 240°
. Q 55 L=WS 550°| 605'| 660" 55 110 295"
© 60 600°| 660" | 720’ 60’ 120° 350"
® S 65 650'| 715"| 780° 65’ 130° 410’
. & 70 700’ | 770'| 840 70’ 140’ 475"
. xolS ¥ 75 750" | 825°| 900°| _75° | 150" 540
M= b . 7 7 g 7 7
° CW4-3R - 2 80 800° | 880'| 960 80 160 615
a 42" X 48" » a Shad Vvehic! X% Taper lengths have been rounded off.
ee note 2) adow Vehicle - =Wi -
8 with TMA and L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
‘ L] high intensity
‘ ‘ t a rotating, flashing, TYPICAL USAGE
oscillating or
. SHORT SHORT TERM INTERMEDIATE LONG TERM
. ‘ ‘ @ ‘ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
e v v v
[]
[]
a . RAMP GENERAL NOTES
CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
@ _ denoted with the triangle symbol may be omitted when stated
o R11-2bT .
™ 48" X 30" elsewhere in the plons. . . .
@ [ ':vr' A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
Sr'mdow Vehicle " a SgZS;IZa between ramp and mainlane can be seen from both roadways.
with TMA ond a " © 10° s te 1) 3. See "Advance Notice List" on BCI(6) for recommended date
high intensity | ki 0 [] ee note and time formatting options for PCMS Phase 2 message.
rotating, flashing, Ll : a CW13-1PA M 4. The END ROAD WORK {G20-2) sign may be omitted when it
°i°'t'>'°':'!ng+°" \ - = v z(gloéu? a . conflicts with G20-2 signs already in place on the project.
strobe lights —_ | ol= ¥ Ramp to remain closed
X v o]
‘ t ""]iz S See note 1) » ® until work space is 1500
= ™ R past entrance to freeway
G G G S )
a - “ ¥A shodow vehicle equipped with o Truck Mounted Attenuator is
[y typically required. A shodow vehicle equipped with a TMA shall
a ° o . be used if it can be positioned 30° to 100’ in advance of the
5.—, GLJ L) 8 area of crew exposure without adversely affecting the work
S © “ b per formance.
3 3 o L
2 & @ A A -
. M e 2 ENT RAMP XXX X
3 -
o %_ M T0 BE XXXX Additional requirements for lane closures and advance signing
™ CLOSED XXXX shall be as shown on TCP (6-1) or as directed by the Engineer.
3 PHASE 1 PHASE 2
® (See note 3)
. o
® - ‘ 3
“ See TCP(6-1)for
® @ Lane Closure
[ y Details and
= o
o o Stoning! L - =t Texas Department of Transportation
G ‘ G ‘ G ‘ G A S — y 4 Traffic Operations Divislon Standard
‘ ‘ ‘ RAMP
ASTAIPANPAY CLOSED TRAFF[C CONTROL PLA
See TCP(6-1) for AHEAD lc c N OL L N
Lane Closure
Details and -
Agaitional CH20RP_3D WORK AREA NEAR RAMP
Signing.
TCP (6-2a) TCP (6-2D) TCP(6-2)-12
FILE: tep6-2. dgn pN: TxDOT ‘CK:TXDOT‘DW: TxDOT ‘cx:TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx0T_Februory 1994 | cow [secr] s
3 REVISIONS 0028 13 141 IH-10
WORK WI TH I N 500 OF RAMP 1'97 8-98 DIST COUNTY SHEET NO.
1-98 §-12 BMT JEFFERSON 37
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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 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:
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DATE:
FILE:

LEGEND
G‘G‘@‘G N N ezzZz2a|Type 3 Barricade @ ® |Channelizing Devices
1] g Truck Mounted
5 5 2 G G G G 3 (I3 |Heovy Work venicie | @ [x}yenuator (Tva)
Al o [*]
35 3 § 5 Trailer Mounted Portable Changeable
o 8 ) Flashing Arrow Boord Message Sign (PCMS)
(V2]
2 [xY] @ [sion <b |rroffic Fiow
EXIT 0\ Flag D—O F lagger
— Minimum Suggested Moximum
/ ‘ Existing : Desirable Spacing of Suggested
: Posted aper Lengths "L"| Channelizing Longitudinal
3?$g°¥MXe2r;gle Speed | Formulo % % Devices Buffer Space
high intensit 10" 1 12° Oon o on a "B"
rogoﬂn floghin Of fset|Offset|0Offset| Taoper | Tangent
oscillating or | B 45 450°] 495'| 540°| 45 90" 195"
strobe Iighfs—\\ 50 500’ | 550°| 600°] 50’ 100’ 240’
*_ _ 55 _ 550’ | 605’ | 660 55° 110 295
Ca L=WS 7 7 7 7 7 7
Ss g M I~ RAMP 60 600’ | 660’ | 720 60 120 350
a G‘@ chogow Venic ¢ o CLOSED 65 650'] 715°] 780’ €5 | 130’ 410’
adow Vehicle o= 7 7 7 7 7 7
¥ with TMA and RS § R11-20T 70 700' 770' 840[ 70' 140[ 475[
] g high in-rensi-ry ) 48" X 30" 75 750 825 900 75 150 540
. rotating, flashing, ¥ 80 800’ | 880'| 960" 80" 160" 615"
illati 1
Zi‘rzébecl ;gg.rgr § | EXIT XY %% Taper lengths have been rounded off.
L] L 3 L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH
[ ] I
® RAMP .| = Street B TYPICAL USAGE
- | —
4 SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ . . CLOSED a ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
R11-2bT a
@ - ® 48" X 30" g EXISTING A v A
o
S ® A
GENERAL NOTES:
e o RAMP 1. All troffic control devices illustrated are REQUIRED. Devices
- -l CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
1 P [] AHEAD in the plans.
‘ “ 2 CW20RP-3D
° 48" X 48"
4 e
‘ ‘
°
e 4
e
|XX|
CW13-1P , EXIT
‘ ‘ F 24" X 24" " ® %A shadow vehicle equipped with a Truck Mounted Attenuator is
. (P loque S | | | P a typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A Existing be used if it con be positioned 30’ to 100’ in odvance of the
] | | | ﬂ area of crew exposure without adversely affecting the work
See TCP(6-11 for per formance.
a Lane Closure
Details and
‘ ‘ L Additional Signing. ‘
| EXIT XX
“ S ree Additional requirements for lane closures ond advance signing
® ‘ L —1 ’ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
ry /
e -
[} et
L) .l./ Existing
e
L] |
See TCP(6-1) for )
Lane Closure X ‘ ‘ ‘ ‘
tail —r
saairioel sioming. | ‘ STREET B USE =k Texas Department of Transportation
G G G G [ EXIT STREET A l Traffic Operations Division Standard
G\G\G\G (M— CLOSED EXIT
Or, as an option when
exits are nombered TRAFFIC CONTROL PLAN
EXIT XY L WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Place 1 mile (approx.)
TCP (6-3q) TCP (6-3b) in odvance of Street A TCP (6'3) ']2
exit. FILE: +opb-3. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
ENTRANCE RAMP OPEN Ex I T RAMP CLOSED ©TxDOT February 1994 CONT |SECT JOB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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DATE:
FILE:

LEGEND
ezzz2|Type 3 Borricade ae (EES:TeI izing Devices
NN ANAWAWAS T =~
[7} o . Truck Mounted
g ‘ ‘ ‘ 35 I_IXY Heavy Work Vehicle Attenuator (TMA)
Q 2 L 5 Existin Trailer Mounted Portable Changeable
o n o} 3 sting ; :
n . EXIT o > Exit Gore ‘ Flashing Arrow Board Message Sign (PCMS)
I a g § Sion -l Sign < ::I Traffic Flow
ﬂ G G Existing O\ Flag D_O F lagger
Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| Taper Lengths "L" | Chonnelizing Longitudinal
Speed ormula * ¥ Devices Buffer Space
10° 11 12° Oon a on a "B"
Offset/Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45’ 90’ 195
50 500’ | 550'| 600’ 50’ 100’ 240°
55 L=WS 550°| 605'| 660" 55 110 295"
EXIT 60 600°| 660" | 720’ 60’ 120° 350"
| EXIT XY b 65 650'| 715'] 780°| 65’ 130" 410°
‘ 70 700’ | 770'| 840 70’ 140’ 475"
Street B e AT 75 750 | 825'] 900°| 75° | 150 540
e ’ 80 800°| 880’/ 960'] 80’ 160’ 615"
° :pgz?ng* 60 X% Taper lengths have been rounded off.
Existing 8 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
J‘a |— 200’ approx. gap
¥x] < ‘ TYPICAL USAGE
] R SHORT SHORT TERM INTERMEDIATE LONG TERM
EXIT = L ~5 CDs at 60 MOBILE DURATION STATIONARY | TERM STATIONARY STATLONARY
- spacing
N v v v
Existing
‘ GENERAL NOTES
. 1. All troffic control devices illustrated aore REQUIRED. Devices
8 G G denoted with the triongle symbol may be omitted when stated elsewhere
RAMP o in the plons.
CLOSED|R!1-2bT o v
48" X 30" . Rl * 2. See BC Standords for sign details.
[ ]
— Shadow Vehicle
M Shadow Vehicle a with TMA and
S with TMA and high intensity
& high intensity @ rotating,
rotating, - flashing,
f flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
§ oscillating or ™ strobe lights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights o be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance,
] RAMP [Ex1T xx - EXIT
s L1 CLOSED]| R11-207 | | OPEN
48" X 30" il
Street A 1 E5-2
DO Hex] )
] ’ L ]
5 — ; .
o Existing L) Additional requirements for lane closures aond advance signing
° “ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
4 I I | o
a RAMP " | | |
.= CLOSED > M
e AHEAD ¢
A CW20RP-3D
‘ ‘ Py 48" X 48"
e See TCP(6-1)for G G G G See TCP(6-1)for g
. Lane Closure STREET A USE Lame Closure 7 Texas Department of Transportation
“ Details and Details and Traffic Operations Divislon Standard
‘@ Additional EXIT STREET B Additional
4 Signing. Signing.
o o | N9 CLOSED EXIT roning
- 9 Or, as on option when TRAFF lc CONTROL PLAN
exits are numbered
||| 4 EXTT xx | [_Us WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6'40) l_’locelmile (approx. ) EXIT RAMP OPEN TCP (6-4) -]2
in odvance of closed ramp. FILE: Top6-d. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
Ex I T RAMP CLOSED © TxDOT Feburary 1994 CONT [SECT JOB HIGHWAY
REVISIONS 0028 13 141 IH-10
TRAFFIC EXITS PAST CLOSED RAMP a5 312
BMT JEFFERSON 39
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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DATE:
FILE:

5 b LEGEND
A PANA WA WA R
G G G G e 3 c=zZzZz2|Type 3 Barricade @ @ |Channelizing Devices
I}
L - c < R Truck Mounted
8 3 s ’ (000 [Heavy Work venicie | @8 |at¥enuator (Twa)
3 3 Trailer Mounted Portable Changeable
g g 5 Flashing Arrow Board Message Sign (PCMS)
‘ ‘ 2= |Sign QI Traffic Flow
a 0\ Flag D_O F lagger
L o
g Minimum suggested Maximum
al ” % Desirable . Spacing of Suggested
Ry . Posted| | Taper Lengths "L Chonnelizing Longitudinal
¥ *I ot Speed | ormula % % Devices Buffer Space
3 |_—Shadow Vehicle S Mns 0 | 11 ] 12 on a on o "“B"
g B with TMA and = OffsetOffset/0ffset| Taper | Tangent
(9 s high intensity Shadow Vehicles 45 450°] 495'| 540" 45° 90" 195
X ste rotating with TMA and ; 7 B 7 7 7
5 % Q.= . flashing: high intensity 50 500’ | 550'| 600 50 100 240
= oscillating or - rotating, 55 L=WS 550'| 605'| 660’ 55° 110’ 295'
8 strobe lights o|go G G f'G?T:”gv_ 60 600’ | 660°| 720°| 60’ 120° 350’
+
- ©9 cirope lignts 65 650 715'] 780°| 65’ | 130’ 410
= | | ﬁ 70 700°'] 770'[ 840] 70’ 140’ 475"
oa \ 75 750’ | 825| 900’ 75° 150’ 540"
A5 " 80 800°] 880’/ 960°] 80" | 160’ 615’
4 \Exisﬂng Exit
. Gore Sign %% Toper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
e [~— Existing Exit EXIT
Gore Sign
A ‘ A ‘ A t . >
. EXIT e TYPICAL USAGE
o 48"x42" SHORT SHORT TERM INTERMEDILATE LONG TERM
a 'G 2 W @ & MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY
[]
[]
E5-4T v v v
.-g'// 48"x42" : 3 G G
g —K ™ GENERAL NOTES
s Q 3 8
0 o R
& ﬂ N .’ e 1. All traoffic control devices illustrated are REQUIRED. Devices
@ - @ - denoted with the triongle symbol may be omitted when stated elsewhere
0. .. in the plans.
@, o . .
@, a o 2. See BC standards for sign details.
D) - 0 EXIT
L o a R OPEN 3. If odequate longitudinal buffer length "B" does not exist between the
a ” @ S work space and the exit ramp, consideration should be given to closing
I E5-2 the ramp.
a ° 48" X 36"
L - )
°
: +°', .
.0 n “ - %A shadow vehicle equipped with a Truck Mounted Attenuator is
N - ° typical ly required. A shadow vehicle equipped with a TMA shall
3 L /\ be used if it can be positioned 30° to 100’ in advonce of the
= area of crew exposure without adversely affecting the work
a [} _% per formance.
o
] ° .
", EXIT £
. OPEN .,
~ Additional requirements for lane closures and advance signing
. E5-2 " L shal | be as shown on TCP (6-1) or as directed by the Engineer.
3 48" X 36 See TCP(6-1) for
n 8 _% Lane Closure
° Details and
o ° Additional Signing.
® — °
. See TCP(6-1) for ‘ ‘ . -
. B Lone Closure % =k Texas Department of Transportation
. Details ond s y 4 Traffic Operations Division Standard
Additional Signing. o
° & -
® (&} L 4 ™
o) v ~
= ® -V
™M
¢ = 4>|4>|4>|4> TRAFFIC CONTROL PLAN
4>|4>|4>|4> TCP (6-5b)
TCP (6-5q) Ex I T RAMP OPEN FILE: +op6-5. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
Two LANE CLOSURE WI TH I N @TXDOT Feburary 1998 CONT |SECT JOB HIGHWAY
Ex I T RAMP OPEN REVISIONS 0028 13 141 IH-10
] ’ PA T x T RA P 1-97 8-98 DIST COUNTY SHEET NO.
500 ST EXI M 4-98  8-12 BMT|  JEFFERSON 40
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

LEGEND
SHOULDER ezZzZz2|Type 3 Barricade [ N ] (‘:ggg?el izing Devices
. > . o _ _ o o o o o o o - - _ ||EET [Heovy Work venicie | @R| LTven toer i
E> Trailer Mounted Portable Changeable
See Note 1 Flashing Arrow Boord Message Sign (PCMS)
E> - o -8 |Sign < il:l Traffic Flow
— — — — —_— — = - = = — T — T — I — | F T @ = = g e 0\ Flag D—O F lagger
[ ] =
> « s = = i =i
- a Minimum Suggested Maximum
SHOULDER ™ @ - Desirable Spacing of Suggested
Posted| rorm, 10| TOPE LENOths "L” [ chonnelizing  |Longitudinal
Speed * % Devices Buffer Space
@ * P b 10° 10° 1 12° On a on a "B*
k 1 Of fset|Offset|Offset| Taper | Tangent
/3L 45 450°| 495°'| 540°| 45° 90" 195"
, , , , , RAMP 50 500°| 550'| 600" 50° 100’ 240
1200 1000 1000 1000 1000 L CLOSED 55 | | .ys [ 5507 605 6607 55° 110 295
‘ 30’ 60 600’ | 660°| 720 60’ 120 350"
R11-2bT < 65 650'| 715'| 780" 65" 130° 410°
48" X 30" Min. 70 700°| 770'| 840" 70 140° 475"
EXIT B Work Space 75 750’ | 825’ | 900’ 75" 150" 540
’ ‘| 960° 80’ 160’ 15°
XXX RIGHT LANE RIGHT LANE 20 500 880 £ ol
CLOSED CLOSED CLOSED %% Toper lengths have been rounded off.
Y2 MILE 1000 FT L=Length of Taper (FT) W=Width of Offset(FT)
S=Posted Speed (MPH)
USE
CW20-1D CW20-5ER CW20RP-3E CW20-5BR
48" x 48" EXIT 48x48 48x48 48x48
XXX TCP (6-8a) TYPICAL USAGE
SHORT SHORT TERM | [NTERMEDIATE ONG TERM
See Note 6 MOBILE DURLTION | STATIONARY | TERM STATIONARY | STATIONARY
v v
SHOULDER
I:> I:> See Note 1
B I~ : : : : : : : = = = = — N GENERAL NOTES
> >
=] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] o o o o o |:|- Oog — — 1. Place channelizing devices in the gore at
I:> a ] a 20’ spacing.
F.=.=. e
s S SHOULDER 2. See the Standord Highwoy Sign Design for
* @ F P P Ll Texas (SHSD) for sign details.
I/3 L 3. The PCMS may be omitted when a permanent DMS
RAMP sign is available in an appropriate location
1200’ 1000’ 1000’ 1000’ 1000’ L \ to display a similor messoge as called for
CLOSED — on the PCMS.
30° Min. —
R11'2bT . = = 4. When it is determined that a through lane should
EXIT 48" X 30 be closed in addition to the exit ramp, refer
B Work Space to TCP(6-4) for traffic control details.
XX X RIGHT LANE
CLOSED H H
CLOSED > MILE 1000 FT 5. Truck mounted attenuator is required.
6. The PCMS may be omitted if replaced with
USE a "RAMP CLOSED" AHEAD (CW20RP-3D) Sign.
CW20-1D Cw20-5ER CW20RP-3E CW20-5BR
43" x 48 EXIT 48X48 48X48 48x48 TCP (6-8b) 7. Roadway ADT should be greater than 10,000.
XXX
See Note 6
SHOULDER
|:> |:> See Note 1
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® Traffi
SHOULDER - [ ;’ Opo,f’fgz(;gns
I' @ |- I- I Texas Department of Transportation s",;",’,ﬁ,’gi’d
1600 1000’ 1600° 1000 V3 L WORK IN EX [ T GORE
I
RAMP
/ cLOSED FOR ADT GREATER THAN 10,000
EXXXIXT RI1-20T
RIGHT B 48" x 30" Work Space
CLOSED SHOULDER TCP(6-8) -14
USE 2 MILE 1000 FT FILE: top6-8. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
EX 1 T ©TXDOT February 2014 CONT [SECT JoB HIGHWAY
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DISCLAIMER:

Warning sign TABLE 1
ond rumble strip Flogger to e Of Rumble GENERAL NOTES LEGEND
sequence in Flagger ADT Strip . ; es |cn lizing Devi
opposite direction (Length of Work Arrays . 1. Each Rumble Strip Array should ezz=z=2 | Type 3 Barricade annelizing Devices
25 . Areo) consist of three rumble strips spaced Truck Mounted
co ome .
oo 'S s 0s below 178 Mil < 4,500 1 . center to center at the spocing shown I:[[]j Heavy Work Vehicle A | Attenuator (TMA)
°g e > 4,500 2 G in Table 2, placed transverse across Trailer Mounted Portable Changeable
25 . <— 3500 : L] the lane ot locations shown. Flashing Arrow Panel Message Sign (PCMS)
coo . ’
2] . 174 Mile . .
Lo 2 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =+ |Sion <o | rrofric Fiow
o+ w .
3+ . < 2,600 1 sign should be located after the <> Flag il O Flagger
95T )' 172 Mile > 5. 600 2 . 5 CW20-1D “ROAD WORK AHEAD sign and
~5 . = . ° spaced as shown. If traffic is
R 1 Mile < 1,600 ! “ 3 observed to be queuing, or is Minimom Suggested Maximum| |
b= - 2 1,600 2 . . & expected to queue beyond the Rumble Posted|Formuta| T Des"’Ob'fm Spacing of Sign Suggested
<a- N . ST Mile N/A 2 $ . Strips, the CW17-2T sign and the Speed ODer*L;ng s Chur[;zsli‘l::'sﬂq Spacing 'B°'f‘g_'*“°s""°'
8e3 o o > L N first Rumble Strip Array may be M - - - "X uftter >pace
=0 ® o ] ) 2 e | & 10 11 12 Oon a Oon 0 |pistance B
g0 E 3 ‘1,:’ Py ‘ located upstream of the CW20-1D Offset/Of fsetoffset| Toper | Tangent
Sl 2 g I' sign as necessary to provide 30 [150' | 165 | 1807 30" 50" 1307 50"
a v w
228 e . ?,iﬁﬂ?ﬂg 35 |- 25 [205 225 [ 2457 357 70° | 160’ 120"
C§§ . . . 40 265'| 295'] 320°| 40" 80 | 240’ 155
g-:r’;‘cs ¢ - 3. Temporary Rumble Strips will be 45 450°| 495'| 540’ 45° 90’ 320’ 195"
= '. considered subsidiary to Item 502, 50 500 | 550'| 600° 50 100° 400° 240
S.* * and shall be o product listed on the 55 L=WS 550°| 605'| 660 55 110" 500 295"
(o =] . . =
Fi=¥1 . | —See D°+e 8 ggr\rllpi)cl:el:n-r Work Zone Traffic Control 60 600’ | 660'| 720 60" 120 600" 350"
X ( ) .
.“_"_: > 65 650°| 715'| 780" 65" 130" 700° 410
. (R . . . . . . .
w;@ 4. Removal of the Temporary Rumble 70 700" | 770" | 840 70 140 800 415
£2% < Strips should be accompl ished before 75 750" | 825 | 900 75° 150" 900" 540"
Eﬁg removing the advance warning signs.
0l - ] 5. 1 Rumble Stri hould not ¥ Conventional Roads Only
@36 . Temporary Rumble Strips should no
[« X
5'-,3:: el * ‘ ‘ =< be used on horizontal curves, loose ** [?Eer -Irzng';h? hove(F?r?erv}_;ﬁt;r;gedfog:} f T
38° < Rumb | e ~ gravel, soft or bleeding asphalt, s:Peng 5 ‘s’ g%\eﬁ;m =W ° se
2‘53‘.’ Strip S * heavily rutted pavements or unpaved srosted spee
- :g SI ‘?E;gy surfaces.
vgo Rumble Strip — -y TYPICA A
O« note 1)
é;_\. Array J— — 6. Temporary Rumble Strips shall be ICAL USAGE
copf enore = | insial lea ond naintoined os woe | oo | Sttonm | memeine Tiow rom
EX: : per manufacturer’s recommendations.
Y=Y} x Rumt_)le Q
7 Q 2::555 - 7. This standard sheet shall be used v A
«B5 - (See in conjunction with other appropriate
%, note 1) — — il TCP stondard, TMUTCD typical application
%ég e ¢ or project specific detail for the
200 project. .
=c . . Signs are for illustrotive purposes only. Signs
o - -
go - ¢ 8. The one-laone two-way application may required may vary depending on the TCP, TMUTCD
5| Rumble strip utilize o flagger, an AFAD or o Typicol Application, or project specific details
Array based on = portable traffic signal. yp! pp.u 10N, proj peciti !
c Table 1, this for the project.
O
° g;l?ﬁego%hgﬁ 9. Temporary Rumble Strips may be
© the ADT is lower used on freeways or expressways
w than the based on engineering judgment.
N thresholds shown.
4 (See note 1) — - ——} <
§ ‘ ‘
2 ‘
2 CW17-2T
4
< 48" X 48"
- v - o (See note 2)
2 = 3 3
— . —_ _
s g 8 3 3
; 3 = c c
- 2 8 ” ?
w
g v RUMBLE VANV AN A
8 VAR STRIPS
2 AHEAD
4] cW17-2T
Q 48" X 48" 7 *@ Traffic
b (See note 2) Oge;rg{lons
S > TABLE 2 I Texas Department of Transportation s,;",’,ﬁ,’g:’d
S ‘ ‘ Approximate distance
= > tween stri in
[y} P p— CW20-1D Speed between strips i
o= 48" X 48" an Array
" o
" g TEMPORARY R TRIP
o EMPO UMBLE STRIPS
-z =
-z CW20-1D
— 48" x 48" RS-1 > 40 MPH &
8= WZ (RS-1q0) WZ (RS-1b) < 55 wPH 15°
St 75 mph or Less 75 mph or Less - WZ(RS)-16
Q“B > 55 MPH 20° FILE: wzrs16. dgn DNz TxDOT ‘cx: TxDOT‘DW: TxDOT  |ck: TXDOT
e RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE ©T00T_ Noverber 2012 So28l 13 141 THo16
oo 2-14
= TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY e TR T
[=]TR
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES: _

1. Details show a typical warning sign with two flashing beacon heads, O
other arrangements are possible. When only one beacon is required, 12" Beacon
instal | the upper beacon. w/ Visor

(See Note 6) ———»

2. See [tem 685, "Roodside Flashing Beocon Assemblies" for further

requirements. Sign (See Note 3)

17 -0"

3. See SMD standard sheets for lateral and vertical clearances and sign
mounting details. Install signs as shown on the sign layout sheets.

Drilled pole for wir

4, Use either a Screw-In Type Anchor Foundation or a Drilled Shaf+t entry, remove any
Foundation as shown elsewhere in the plans. When plans require a burrs or rough
Drilled Shoft Foundotion, see standard sheet TS-FD. Install the edges that may
Screw-1n Type Anchor Foundation as per manufacturer’s recommendations. ggﬁjﬁcggr:gge(;ge
On a slope, install one edge at ground level. Screw-In/Drilled Shaft Note 6) '

Foundation is subsidiary to Item 685. Installation of a ground rod
is not required for solar powered flashing beacon assemblies. M

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's

Material Producer List (MPL) in the file "Highway Traffic Signals". O
o

6. Install beacon heads as shown here, as shown elsewhere on the plans, or N
as directed. Use hardware specifical ly designed for mounting beacon . T
heads on poles. -

4 'Y/ outer dio._ ®

7. Conduit in foundation and within 6 in. of foundation is subsidiary to ?g:; ﬁ;‘:'g'g;’m pipe 5

the Item 685, "Roadside Flashing Beacon Assemblies." :‘
[}

8. Unless otherwise shown on the plans, pole shaft shall be one piece, « <z —Frangible
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Breakaway - Slo Pedestal
Aluminum conduit will not develop the necessary strength and will Electrical < gl Pole Base

Connectors E = | €
not be al lowed. (See Note 10 : ° ° {See Note 9
and detail) /‘ *F Q ~la

9. Per manufacturer’s recommendations, engage all threads on the pedestal ~
pole base and pipe unless the pipe is fully seated into base. In high See Note 13\1 15" Flush (0,+1/2")
winds, use @ pole and base collor assembly to add strength and prevent |
loosening of connection. AT " K s 77777 T

10. Provide single pole non-fused watertight breakaway electrical connectors for EZLQQZ‘:@T;: L 18" min. 18" min.
frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roadway Screw-In Type 6" Conduit
Illumination and Electrical Supplies." Approved models are |isted under Anchor Foundation ; L
Item 685. For ungrounded (hot) conductors, install a breakaway connector (See Note 4)
with a dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with o white colored marking and @ permanently installed
dummy fuse (slug). Conduit to . B g s B S E,

. Flasher Cobln?+ 5/8" X 8 Ground Rod———»]

11. Provide clearance as shown above the sidewalk or pavement grade at the edge and/or Electrical /Copper Clad ad

. . Service(See Note 7)
of the road. When a bottom beacon is not used, mount the bottom of the sign (Size as Shown on Ground Rod
ot least 7 f+. above the sidewalk or pavement grade at the edge of the road. Layout Sheets) (See Note 12)

12. Make connections to ground rods occording to NEC. Ground rod clamps shall
be listed for their intended purpose.

NV

13. Ensure height of conduit and ground rod is below top of anchor bolfts.

17: 38 PM
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DATE:
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FRONT SIDE

Line Side = @— — — - - - - - - - — — _ _

; | oo 51
onductors onductors "
o \\/\ [ : Conduct ;ﬂ Opg;’gfggns
/ ; L T S ‘ / I Texas Department of Transportation s",;",’,ﬁ,’gi’d
From : | ]  Jno» ‘ To Flashing
F Io§her | | eacons
i ; : [ B s v I B e B ROADSIDE FLASHING
— S L e \ BEACON ASSEMBLY
(E;quiprg?m J__ L - - 1
rounding -
Conductor RF BA' ] 3
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS B s e e P [ 00
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW T I -
e " BMT JEFFERSON 43
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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. Details show a typical warning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required,
install the upper beacon.

l*=—Solar Panel Solar Panel
(See note 15)

2. See Item 685, "Roodside Flashing Beacon Assemblies" for further
requirements.

connector where
cable enters pole.

ETUse CGB type

12" LED Beacon
w/ Visor —  »

3. See SMD standard sheets for Iateral and vertical clearances and sign
mounting details. Install signs as shown on the sign layout sheets.

SIGN (See Note 3)

1'-0"
=%
J—

4., Use either a Screw-In Type Anchor Foundation or o Drilled Shaf+t
Foundation as shown elsewhere in the plans. When plans require a
Drilled Shoft Foundation, see standard sheet TS-FD. Install the

. . . . . I
Screw-In Type Anchor Foundation as per monufocturer’s recommendations. RUbﬁe: Drill pole for wire ! < Cabinet for Flasher
On a slope, install one edge at ground level. Screw-In/Drilled Shaft gaske entry, remove any 8 Controller/Solar
Foundotion is subsidiary to Item 685. Installotion of o ground rod burrs or rough edges Control Unit /

|
that may cause damage I Botteries(when
to conductors. 1 required). Mount
bottom of cabinet
9 ft.- 6 in. above
1 grade ( + 6 in.)

is not required for solar powered flashing beacon assemblies. Cable
clamp
or CGB
connector

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT’s
Material Producer List (MPL) in the file "Highway Troffic Signals".

6. Use moterials specifically designed for attaching cabinets, beacon
heads, solar panels, etc., to poles.

Back of
cabinet

7. Install beacon heads as shown here, as shown elsewhere on the plans, or
as directed. Use hardware specifically designed for mounting beacon heads
on poles.

Pull conductors to remove slack in

run between cabinet and ground box. Clamp
cable at conduit end in ground box
and in cabinet at entry as shown.

8. Conduit in foundation and within 6 in. of foundation is subsidiary to
the Item 685, "Roadside Flashing Beocon Assemblies. "

Drill pole for wire

entry, remove any

burrs or rough edges
that may cause damage
to conductors.

17-0"

9. Per monufacturer’s recommendations, engage all threads on the pedestal
pole base and pipe unless the pipe is fully seated into base. In high
winds, use a pole and base collar assembly to add strength and prevent
loosening on connection.

12" LED Beacon
w/ Visor

. . . . 4 1/2 " outer dia.
10. Provide single pole non-fused watertight breaokaway electrical connectors for cast Aluminum p;pe 7' Min.

frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roodway (see note 14) A,
[1lumination and Electrical Supplies." Approved models are |isted under

[tem 685. For ungrounded (hot) conductors, install g breakaway connector
with @ dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with a white colored marking and o permanently installed
dummy fuse (slug).

Frangible Battery

Pedestal
Breakaway Pole Base

. . . lectri |
11. Install the botteries in o battery box. Place the batteries on o ¥g " Eoﬁzeg;ggs (See Note 9)

thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10 (ﬁ [
A
=)

@
o]
=
I
(0]
B}
<
Min. (See note 13)

Strap

Min. (See Note 13)

7 -0"

bell jar) over the top of each battery ond secure the bottery bell jor and detail)
to the battery with a strap. The batteries, bell jars, straps and ¥ "
plastic sheet are subsidiory to the Item 685, "Roadside Flashing Beacon
Assemblies."” When required, install batteries in the flasher cabinet.
Wire batteries occording to manufacturers recommendations. Provide the T
number of batteries as required by the manufacturer.

S Note 16 rf |l~——Frangible Pedestal
" ee Note
15 rF|ush (0, +1/2") . { Ses Note 9

\

7 -0"

T T e

=— Ground Box- (Type-
Battery Box)with Hardware to attach

apron. (See note 12) base - 4 Ea.

1" X 4" Grade 5
Carriage Bolts
[=—9" Gravel fill

Conduit opening
. . 2 %" Wide
Bushing with (both sides)

grommet

12. See standard sheet Electrical Details (ED) for odditional requirements
regarding the installation of ground boxes/battery boxes, conduit, and
cabinets.

Drilled Shaft &\
Foundation or
Screw-In Type U
Anchor Foundation

(See Note 4) ———

13. Provide clearance as shown above the sidewalk or pavement grade at the
edge of the rood. When a bottom beacon is not used, mount the bottom of
the sign at least 7 ft. above the sidewalk or pavement grade at the edge
of the road.

Min. 1"
Schedule
40 PVC

5 -g"

8 in. (Sch. 40)
Pipe Shaft Dig. ———

=_
13" Dia. Helix/'& = -
(3/8" Plate)

14. Unless otherwise shown on the plans, pole shaft shall be one piece, Min. 1" PVC
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). conduit
Aluminum conduit will not develop the necessary strength and will not _

be al lowed. ==

15. Orient solor panel for optimum exposure to sunlight (face to the south).
Prior to installation, check the location to ensure there is no overhead Side of
obstruction that would block the solar panel from receiving full sunlight. ground box
Unless specified elsewhere, mount a minimum of 14’ above grade. FRONT

or CGB S I DE

connector —

16. Ensure height of conduit is below top of anchor bolts.

Ng\CSJ 0028-13-141\STANDARDS\spb1-13.dgn ©f this standord to other formats or for incorrect results or domoges resulting from its use.

ivi

1:17:39 PM

\BMTTRAFC\Wrong Woy Dr

11/29/2021

T

DATE
FILE

‘;§§§‘7® Traffic
,,,,,,,,,,,,,, = Operations

Line Side Lood Side I Texas Department of Transportation Svision

Insulated

Insulated
Conductors

— \\7 : - : ] a =[] = T SOLAR POWERED ROADSIDE
From ‘ S 1 R 1 ‘

Battery L/
Box

5 A e ‘ ‘ FLASHING BEACON ASSEMBLY
DETAILS

SPRFBA(1)-13

LINE ‘ ‘ LOAD

FILE: spb1-13.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS © 1007 oy 7003

REVISIONS 0028/ 13 141 IH-10
E XPL ODE D v 1 Ew 12-04 DIsT COUNTY SHEET NO.

3-13
BMT JEFFERSON 44

(5A




DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

" T :
258 FOUNDATION DESIGN TABLE NOTES ) FOUNDATION SUMMARY TABLE @
62, REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION @ 1l:nchgr-rl_aol'r desng: develops Zhe @
£8r STEEL LENGTH-ft 1 DESIGN oundation capacity given under AVG.
s Qx FDN |DRILLED (B, i : DRILLED SHAFT LENGTH
~o TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION N | FON | NO- (FEET)
5 Fy ANCHOR BLOW
£E8 DIA |VERT | SPIRAL bilows/ft BOLT | (kai)| CIR [ANCHOR VOMENT[SHEAR . . IDENTIFICATION TYPE| Ea
& BARS | & PITCH[ ¢ 15 20 DIA oia |TYPE K-t | Kips (® Foundation Design Loads are the /1. 24-A | 30-A | 36-A] 36-B | 42-A
t5o 5 o | o teq al lowable moments and shears at EXIT =1 - D 0 T2asal 6
gre 24-A 24" |4-#5|#2 ot 127 5.7 5.3 4.5 Yy 36 |12 %] 10 1 |Pedestal pole, pedestal mounte the base of the structure.
o2t control ler. EXIT 52 - D | 10 |24-A] 1 6
z:-32 30-4 30" 8- #9 |#3 ot 6| 11.3 | 10.3 8.0 1" [ 55 | 177 [ 2 87 3 [Most orm gssembly. (see Selection Table) ® Foundations may be | isted separotely EXIT %3 - D | 10 |24-A] 1 6
pat 36-A 36" [10- #9|#3 ot 6" 13.2 | 12.0 | 9.4 1 %" | 55 | 19" | 2 131 5 [Most orm assembly. (see Selection Table) o Tocation and Type. Guontities are EXIT #4 - D | 10 |24-A| 1 | &
gee . . . 4 30 strain pole with or without Iluminaire. for the Contractor’'s information only.
ogg Mast arm assembly. (see Selection Table) @ EXIT »5 - D 10 |24-A| 1 6
0w " " . . . . .
et - " - w| 15,2 13.6 10.4 2 55 21 7 Strain _pole taller than 30' & strain Field Penetrometer reodings ot a depth XIT 86 - 1 4-A| 1
t{,g 36-B 36 12- #9(#3 ot 6 2 190 pole with mast arm of approximately 3 to 5 feet may be EX:T .3 g ,g 24 Al 1 :
g5 - to adjust shaft lengths. - -
,,E_‘:° 42-A 42" [14- #9|#3 gt 6" | 17.4 15.6 11.9 2'Ya" 55 23" 2 271 9 [Mast orm assembly. (see Selection Table) used to odjust sho engThs EXIT 8 - D 0 |24-A 1 6
og¥ ® If rock is encountered, the Drilled
£33 Shaft shall extend a minimum of two EXIT 89 - D 10 |24-A| 1 6
5 diameters into solid rock. -
© 00 EXIT =10 - D 10 |24-A| 1 6
[TR =AW
[« . . . - -
283 FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole © Decimal lengths in Design Table are EXiT o) 2D 10 24k ) 6
" - -
jﬁg ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest 10 24-A 1 6
0.0 FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
x L C
22 ~ |MAX SINGLE ARM LENGTH 32 48’
Ege Ea 24 x 24’ c ANCHOR BOLT & TEMPLATE SIZES
“25 g 28" x 28’ o BOLT |@BoLT| 7TOP [BOTTOM [ BOLT | gy R
gy /| MAXIMUM DOUBLE ARM 32" x 28 32 x 32 ° IN. LENGTH | THREAD | THREAD | CIRCLE
S &S LENGTH COMBINATIONS 36 X 36 - 3," 1 -6" 3 — 2% 1Y% | 5%
E.;,‘g& g= 40° X 36’ o7 1 Y | 3.4 6" 4" 17" 10" 7"
82k 44" X 28’ 44° X 36’ n 1 % [ 37-10v] 7¢ 4 Y, 19" Vel 7%
253 ~ |MAX SINGLE ARM LENGTH 36 44 8 2" 4°-3" 8" 5" 21" 12" [ 8"
Eég gc 24' X 24° = 2 |/4u 4 -9" 9" 5 VZ.. 23" 13 ;/4-- 9 |/4..
w 7 7 L
8o W 28" X 28 [ @ Min dimensions given,
2R3 Y| MAXIMUM DOUBLE ARM 32" X 24" 32° X 32° longer bolts are acceptable.
a-g ool LENGTH COMBINATIONS n n
o nE = 36" X 36 Use average N value over
ou -
Eon 8= 40" x24° 40° X 36’ ‘fhg Lgpd‘fh;"gfof the TOTAL DRILLED SHAFT LENGTHS 72
g embedded shaft.
«9f - 44" x 36 . :
°§: Ignore the top 1° of soil. Condui+ |
o L]
f‘ég 1. For 80mpn design wind speed, foundation Soan Wires Wit noies i © greater = > GE;‘eiI?:rl: c':g::r?ns to 1994 AASHTO Standard
- . . I 5 £
Eee 30-4 can support up to o 32° arm with P . than bolt diameter Specifications for Structural Supports for
another arm up to 28 kumlr(ml:g o) Highway Signs, Luminaires ond Traffic
.. rm (option H 7 A oS,
g 2. For 100mph design wind speed, foundation ! e o spiral Sfgnals and inferim revisions thereto.
2 36-A can support a single 36’ mast arm. Bond anchor bolts to__ i Reinforcing steel shall conform to Item 440,
< rebor cage, two \ Y- . "
] Va" thk. min R . . Reinforcing Steel”.
a A . . locotions using #3 Vertical
[ X
s fop Template g| Swoy Cable Anchor bolts to be O oo e ol Bars Concrete shall be Class “C".
X1 I . .
3 Nos (Tymy e So thot two Dolts are in  connectors shall be UL . A Threads for anchor bolts and nuts shal | be
Eiks 2 Flat Washers S tension from the Span :Ag;:gng: concrete | ‘a rolled or cut threads of 8UN series up to 2"
c rs per Anchor Bolt : Wire loads. . in diameter or UNC series for all sizes. Bolts
ol = © TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
j 8 Galvanized nuts shall be tapped after galvanizing
g = Ya" to /" of ' .
4
; bolt shank shall el w s .
o £ P TYPICAL STRAIN POLE o Y\ elermone” | B, s Bolte 1ot ere lorger thon 11 in gionerer
ol 2 d ASSEMBLY = concretfe 02 mild steel" per Item 449, "Anchor Bolts". Anchor
e o)~ =] L= bolts that aore 1" in diometer or less shall conform
= L <A = T e Circular Steel ©°2 to ASTM A36. Galvanize a minimum of the top end
zZl 18 byl - =~ =~ 9 = - LJ Template @l thread length plus 6" for all anchor bolts unless
=) o2 colc Type 1 [ M) ’ (Temporary) N3 otherwise noted. Exposed washers and exposed nuts
2 “ o 28 = = Fi v shall be galvanized. All galvanizing shall be in
=1 5|0 cl. - —Type 2 Ixeq 4, . o1 © accordance with Item 445, "Galvanizing".
<l 9» 0= m [ g, Conduit (See Layout R ERES
I c¢ N |© + amP | Ngth . ~ P
m| & colw R=0— a . Sheets for diameter. "y Templates and embedded nuts need not be galvanized.
-1 < Or |3 Thickness = Orient gs directed by \ Lubricate and tighten anchor bolts when erecting the
© 2. e ds4 (inch) min. ILSN the Engineer. 1 or 2 structure in accordance with Item 449, "Anchor Bol+s".
~ 0" Supporting . required) -
o &) G Arm Luminaire ) o€ hNP‘ME c
o : ) ® [—Anc ey
g 1 Uy Min Arm (optional = Bolt g
0 4J—L ¥ + . : E . )
2 Sides Vertical Bars (See l—Circular 9
%J,. Circular Steel Bottom Template (Typ) \ §‘ Design Table for size Steel :_'13 SN grexos Depoartment of Transportation
€l (omit bottom template i e & number). Template o =it OF Te y 4 Traffic Operations DivisT
sl for FON 24-8) ! o P ZO QAR L4, \‘ raffic Operations Division
5 HOOKED ANCHOR NUT ANCHOR e g F I
o K .
- c A xs “
22 (TYPE 1) (TYPE 2) t 9 25 Za 1", TRAFFIC SIGNAL
= Spiral, 3 flat turns = e et e e ne e e e
o o ’ a Qo / /
S Y = top & 1 flat turn sl 4 TER ]
b ANCHOR BOLT ASSEMBL | botiom (See Deston 5% ¢ PETER C JUNGEN ¢ POLE FOUNDATION
T § Table for size & pitch) o~ 4 /7
=3 E £ 4 101121 ;2
Z - . .
—0 Q - - : LD & s
55 o o Drilled |5 gr{g{esENsi:?.-'ér,’ TS'FD' 1 2
SE . 2} Vertical bars may rest Shaft Dia | NESe . E\\G;—'
oS Ornen'r anchor bolts orthogonal — . — -
2 with the Fixed orm direction to ci)r; agingo?figr%:;;deggLeh ELEVATION \ ©7TxD0T August 1995 DN: Ms ‘cx: Jsy ‘DW: MAG/MMF ‘CK:JSY/TEE
El'/_' ensure that two bolts are in TYP l CAL MAST ARM . to do so when o _ELEVATION 3BDOFB8D3636401... . REVISIONS CONT ‘SECT J08 HIGHWAY
tension under dead load. concrete is placed. n® 0028/13 141 IH-10
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The use of this stondard is governed by the "Texas Engineering Practice Act".
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8.
diagrammatic and may be shifted to accommodate field conditions.

2. Provide new ond unused moterials. Ensure that all moterials aond instal lations comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and are listed by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) Iisted devices will not be considered an 9.
acceptable equal to o NEMA Iisted device. Acceptable devices may have both a NEMA and IEC
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is!,; in. or less in diameter.

4, Provide the following test equipment as required by the Engineer to confirm compliance with
the contract and the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10.
calibraoted within the last year. Provide calibrotion certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B.
conduits; metal poles; luminaires; aond metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1.
connectors, and bonding jumpers are subsidiary to the various bid items.

6. When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway Illumination and Electrical Supplies."”
No substitutions will be allowed for materials on this Iist.

CONDUIT
A. MATERIALS 2.

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Staondard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3.
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies."
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide golvonized steel RMC for oll exposed conduits, unless otherwise shown on the plans. 5.
Properly bond all metal conduits.

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the table, size junction boxes in accordance with NEC.

1.
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4" 8
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
%8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9.
. . . . 10.
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the some side. Mechanically secure all junction boxes with 11.
an internal volume greater than 100 cu. inches.
12.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13.
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvaonized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14.

in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the some requirements for junction boxes used with RMC systems.

7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless
otherwise noted on the plans.

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by meons of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal

conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by

the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size

and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundat ions.

Use two-hole strops when supporting 2 in. and larger conduits. On electrical service poles,

properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on

the service riser conduit.

CONSTRUCTION METHODS

Provide and install exponsion joint conduit fittings on all structure-mounted conduits at
the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external |y exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement ot no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
for the required expansion conduit fittings.

Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
on ED(2)}. Install conduit support within 3 ft. of all enclosures and conduit terminations.

Do not attach conduit supports directly to pre-stressed concrete beams except as shown
specifically in the plaons or as approved by the Engineer.

Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
compact the bore pits below the conduit per Item 476 "Jaocking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
material unless otherwise noted on the plons. When plocing conduit in the sub-base of

new roadways, backfill all trenches with cement-stabilized base as per requirements of
Items 110 "Excaovation", 400 "Excavation and Bockfill for Structures", 401 "Flowable
Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

During construction, temporarily cap or plug open ends of all conduit ond raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.

Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
install a grounding type bushing on all metal conduit terminations.

Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,

or equipment grounding conductor. Ensure all bonding jumpers are the same size aos the equipment

grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical services, install a 6 AWG solid copper grounding electrode conductor.

Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
from the bottom of the box. See the ground box detail on sheet ED(4).

Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
the Engineer. Seal conduit immediately after completion of conductor installation and pull
tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a
conduit sealant.

File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
cut ends of all mounting strut ond RMC (threaded or non-threaded) with zinc rich paint (94% or
more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material
as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
paint as an alternative for materials required to be galvanized.
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CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL
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less than 2' 1 5"

x 1 %" 12 Ga.

2'-0" t0 2'-6" |1 %"

x 1 %" 12 Ga.
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>2'-6" to 3'-0" | 1 %"

x 2 V" 12 Ga.

Channels with round or short slotted hole

patterns are al lowed,

if the load carrying

capacity is not reduced by more than 15%.

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

\\\\~7Condui+

Moun+ting
Channel

HANGER ASSEMBLY DETAIL

Rigid Metal
//k7Condui+ (RMC)

%" Dia.
Expansion
Anchor

%" Dia.
Threaded
Rod

//~'Bridge Deck

ChonneIA\\\\

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut

Hex Nut, Split Lock
Washer & Square or
Oversized Cut Washer

‘\\\\AAfHex Nut, Split Lock

Washer & Flat Washer

N S

Conduit Spacer
(mounting shoe)

Strut Type
Stainless steel
or hot dipped

galvanized

«— Concrete
Structure

HgT;g;?ng ‘Y Stainless steel Condui+
§o||eob|e exponsion_onchor:
conduit stra for conduit '/, Chonne |
° up to 1 4" use K indor
/4" dia. anchor. or 6qu01)

For conduits 1 ',"
to 2" use %" dia.
anchor. Anchor
depth 1" min.,

1 2" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces
See ED(1)B. 2
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TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

1. Use torque controlled mechanical expansion anchors that are approved for
use in cracked concrete by the International Code Council, Evaluation
Service (ICC-ES). The chosen anchor product shall have a designated
ICC-ES Evaluation Report number, ond its approval status shall be
maintained on the ICC-ES website under Division 031600 for Concrete
Anchors.

2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
do not use expansion anchors that are not included in the ICC-ES approval
list; and do not use expansion anchors that are only approved for use in
uncracked concrete.

3. Use anchors manufactured with stainless steel expansion wedges. Anchors
manufactured with carbon steel expansion wedges are not al lowed. Anchor
bodies can be either zinc-plated carbon steel or stainless steel. For
application in marine environment, both the anchor body ond expansion
wedge shall be stainless steel.

4, Install anchors as shown on the plans and in accordance with the anchor
monufocturer’s published installation instructions. Arrange a field
demonstration test to evaluate the procedures and tocls. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure.

5. Prior to hole drilling, use rebar locotor to ensure clearing of existing
deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (hef), as shown. Increase (Nef)as needed to ensure sufficient
thread length for proper torqueing and tightening of anchors.

6. Use anchors of minimum 1600 Lbs tensile copacity (minimum of steel, concrete
breaokout, and concrete pul lout strengths as determined by ACI 318 Appendix D)
at the required minimum embedment depth (Pef). No lateral loads shall be
introduced after conduit installation.

Fitting
r_______

7

=t
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No. 3
Reinforcing No. 3 N
steel Reinforcing Ground 10 GROUND BOXES

No warranty of any

TxDOT assumes no responsibility for the conversion

bo
steel x‘“\\ (typ)
— - e Closs A ‘ , A. MATERIALS
f 10" (typ) \ $°R°re*e A?rog) 4 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require % Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
I 10" ! A Grounding R4 Depth of box Item 624 "Ground Boxes."
| (typ) bushing for 7). . . .
L I RMC. Bell end} - ; 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, ond as listed on
el i @) (IZHZZ 1 1= fitting for S 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
] ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
|
| : Ground [ 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! | Conduit or / 4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.
( " on duct cable
_ - - - — — ; ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
ﬁ and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.

(1) Uniformly spoce ends of conduits within the ground box. Position ends of conduits so

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings aond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

(4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. [nstall a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

17:44 PM

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS Ptass " o H * Traffic
f h - Operations
or head I . Division
DIMENSIONS (INCHES) L Texas Department of Transportation Standard
TYPE J K P i 1
H I J K L M N P M f ‘ I
I
A, B&E 23 Ys| 23 |13 13! 97 5 Y 13 2
' Ya 132 | 9 s 1 h For cover logo R =S ELECTRICAL DETAILS
C&D 30 ! 30! 17! 17! 13! 6 13 and labeling
/2| 30Va| 1T Ve |1T/a 134 6% | Vh | 2 Cequirements., GROUND BOXES

1:

T: \BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\ed4-14. dgn

11/29/2021

DATE:
FILE:

See DMS 11070

PLAN VIEW END SIDE
FILE: ed4-14, dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
GROUND Box COVER ©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 0028/ 13 141 IH-10
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No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

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

REQUIRED CLEARANCE

FOR BREAKAWAY SUPPORT

Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP)) 12 ft
TWT = Thin-Walled Tubing (see SMD(TWT)) =~ "min HIGHWAY
10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3)) INTERSECTION
S80 = Schedule 80 Pipe (see SMDISLIP-1) to (SLIP-3)) AHEAD
Number of Posts (1 or 2)
chor Type Non-breakoway 0 to 6 ft
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 f1 max
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel 7.0 ff min *
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). Lane ﬂ
WP = Wedge Anchor Plastic (see SMD(TWT)) T
SA = Slipbose - Concreted (see SMD(SLIP-1) to (SLIP-3)) \\\\\\\\‘/ Paved |
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3)) Surface Shoul der
Sign Mounting Designotion
P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)) LESS THAN 6 FT. WIDE
T = Prefab. “T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any . -
U = Prefab. "U" (see SMDISLIP-1) to (SLIP-3)) substantial remains of a breakaway support, When the shoulder is 6 ft. or less in width,
IF REQUIRED when it is broken away, should not project the sign must be ploced of least 12 ft. from
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lane.
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})

Travel

SIGN LOCATION

PAVED SHOULDERS

HIGHWAY
INTERSECTION

6 ft min 4~<H444—T

— Greater
thon 6 ft

Lane ﬂ
Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,

the sign must be ploced ot least 6 ft. from the
edge of the shoulder.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

- -~ - =
- ~ N / N \
No more than 2 sign e \ / \ 5 ft mines =~/ HIGHWAY
posts should be located / \ Acceptable . \ INTERSECTION
within a 7 ft. circle. L 5 0 o a ol AHEAD
T
1 \
/
- =~ \\ 7 ft ! - 7= K Tt 4 - 7T
L7 RN \ diameter / ;7 N AN dé?rrn::r e g”?'l'd | 7.5 ft mox

/ AN N circle - / N ~ girele T[ovel ai 1 7.0 f++ min *

—_— -7 ! o

| \ | \ Not Acceptable _izzyf?f?a““\~\\\\1L\\\\\

Vi
| Q o I‘ =0 o | Shoulder
\ \
/ /
\ 7 ft. , \ Tt / BEHIND GUARDRAIL
\ diameter V) \ diameter ,
N . circle_ -~ Not Acceptable \,\\nge’_/ Not Acceptable

~ - - —_ -

BEHIND BARRIER

2 ft minxx

HIGHWAY
INTERSECTION
AHEAD

7.5 ft mox

Concrete .
Travel /}(//AiBorrier ﬂ 7.0 ft+ min »
Lane {
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 — AAAAAAT

7.5 ft mox
7.0 ft min =
Travel =
Lane L
Shoul der T

When this sign is needed at the end of a two-lane,
two way roodway, 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

Edge of Travel Lane

17: 46 PM
FILE: T:\BMTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\smdgen. dgn

1:

11/29/2021

DATE:

TYPICAL SIGN ATTACHMENT DETAIL

Single Signs Back-to-Back

Signs

Nylon washer, flat —~
washer, lock washer, ,—g‘ ,ﬁ5ign Panel 7.5 £ mo
nut . max

— 7.0 ft min =

\_‘ /—Nu‘r, lock
== washer
Travel
Sign
[ )~ ——Nut, lock Clamp

washer

Shou | der

SIGNS WITH PLAQUES

EAST
3 =

1401w EAST

§£}7 ROAD
O 2 =

M.P.

H

3
U When o supplemental plaque 1
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 ft min, is not possible.)

Nylon washer, flat
washer, lock washer,
nut

Sign Panel

s

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

| [ 1
—)
Clamp Bolt %' lsign Panel
_/

Nylon washer, flat \x,
washer, lock washer, Sign Bolt

CURB & GUTTER OR RAISED ISLAND

2 ft
min

INTERSECTION

Maox imum
possible ~ | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ mox
7.0 ft min *
Travel
Lane
Paved
Shoulder

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

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 t0 o moximum of 7.5 feet obove the
edge of the travel lone or

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

The moximum 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/publ ications/traffic. htm

éé%"Ta«w'Dwxvnmy#of7vanﬂxvnmbn
,"’ Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS

When two sign clamps are used to mount signs nut AHEAD In situations where g lateral restriction GENERAL NOTES & DE TA I LS

back-to-back, use @ 5/16-18 UNC galvanized hex Approximate Bolt Length prevents the minimum horizontal clegrance

head per ASTM A307 with nut and helical-spring lock Pipe Diameter from the edge of the trovel lone, signs

washer. The approximate bolt lengths for various post Specific Clamp | Universal Clamp should be D|CI<_=EU as for from the travel SMD (GEN) _08

sizes and sign clamp types ore given in the table at 2% nominal 3" 3or 3 1/2° | lane as practical.

right. The bolt length may need to be adjusted 7.5 ft max

depending upon field conditions. 2 1/2" nominal 3o0r 31/2" 31/2 or 4" Face of 7.0 ft min * Face of **% Post may be shorter if protected by ©Tx00T July 2002 DN: TXDOT \W=TWOT\DW=THWT \W=TXMT
3" nominal 31/2 or 4" 41/2" Curb ” | Curb guardrail or if EngEneer determines the 9-08 REVISTONS cwr\smT 408 HIGHWAY

Sign clamps may be either the specific size clamp K S e post could not be hit due to extreme 0028[13 141 IH-10

or the universal clamp. slope. DIST COUNTY SHEET NO.

BMT | JEFFERSON 49

26A




No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ng\CSJ 0028-13-141\STANDARDS\smds1.dgn

ivi

1:17:47 PM

\BMTTRAF C\Wrong Way Dr

11/29/2021

T

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

T
Post NOTE 1. Slip base shall be permonently morked to indicate manufacturer. Method, design, and location of
Bolt IgsBWG Tubing or marking are subject to approval of the TxDOT Traffic Stondards Engineer.
I . H H 2. Material used as post with this system shall conform to the following specifications:
Keeper Plate Schegule 80 Pipe There are various dev!ces approved 10 BWG Tubing (2.875" outside diometer)
(See General Note 3 for the Triongulor Slipbase System, 0.134" nominal wall thickness
Pl referen th terial Pr r Seamless or electric-resistance welded steel tubing or pipe
S1ip Base .eose ererence e.MG eria oduce Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
/ List for approved slip base systems. Other steels may be used if they meet the fol lowing:
http: .t t. in r r i t.htm 55,000 PSI minimum yield strength

| o | p: //www. txdot. gov/business/producer_lis 70,000 PSI minimum tensile strength

—_— = |—= The devices shall be installed per 20% minimum elongation in 2"
5/8" structural ’ H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"

[ T 1T ] omme
bolts (3), nuts manufac’run:'ers rec ndat ions. Outside diameter (uncooted) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Installation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53), recoat
(6) per ASTM A325 if required by H H tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and monufacturer provnded to the Englneer by Contractor. Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— —_— Steel tubing per ASTM A500 Gr C
Bolt length is - Other seamless or electric-resistance welded steel tubing or pipe with equivalent
21/2". = % outside diometer and wall thickness may be used if they meet the following:

46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"
Wal |l thickness (uncoated) shall be within the range of 0.248" to 0.304"

4" Mox. ___

NINININININ TSI, Outside diameter (uncoated) shall be within the raonge of 2.855" to 2.895"
; Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
- Universal Triangular Slipbose System components. The website address is:
Stub http: //www. txdot. gov/publ ications/traffic. htm
X‘ : 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
3/4 " diometer hole. — . ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diaometer Foundation
rod or #4 rebor. 1. Prepare 12-inch diameter by 42-inch deep hole. 1f solid rock is encountered, the depth of the
. foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.
Class A concrete . 42" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
\ ) 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
) 24" mox. suitoble container may be allowed by Engineer. Concrete shall be Claoss A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing ) 4, Plumb the stub. Allow a minimum of 4 doys to set, unless otherwise directed by the Engineer.
{shall be used e s 5. The triongulor slipbase system is multidirectional ond is designed to release when struck from any
unless noted ) direction.
elsewhere in the ]
plans). Foundation . Support
should taoke approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
Fi 12" Dia ——1 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX) clearances based on sign types.
CONCRE TE ANCHOR Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
W . Heavy hex nut per ASTM A563, and
6" min — hardened washer per ASTM F436. The
to ?dge stud bolt shall have @ minimum
[ [T_11 ] or joint yield and ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per Item 445, "Galvaniz- g
ing." Adhesive type anchors shall Texas Depariment of Transporiation
have stud bolts installed with Type I Traffic Operations Division
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy S I GN MOUNT [ NG DE TA I L S
cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADS [ DE S I GNS

extend at least flush with top of

the nut when installed. The anchor, TR I ANGULAR SL IPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diaometer Concrete Anchor -

g plgces lembed o minimum O: weight concrete with a 5 1/2"

172" ond torque to min. o minimum embedment, shall have a - -

50 ft-Ibs). Anchor may be minimum al lowable tension ond shear SMD (SL IP 1) 08

expansion or adhesive type. of 3900 and 3100 psi, respectively.
©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT

SM RD SGN ASSM TY XXXXX (X)SB (X-XXXX) o0 EOE cont [ser o oy
0028/ 13 141 IH-10
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ng\CSJ 0028-13-141\STANDARDS\smds2. dgn
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Gap between

=R e ONE -WAY
| = N
-7 0 L | siomes e == === e s
I ) - - - - shall be Aluminum
o e s vl i 2?;26* Nome 4+ Sign hex bolt with P! i 1. [_SIGN SUPPORT [# OF POSTS | _ MAX. SIGN AREA
——————— — L -
( // 8 l/ \J N I]IIII]\\‘/ (if required) — —— | = Panel ;U;,Iajro:zsx:ier, /I :g ng ]2 ;g 2:::
I N I I I
o R N Jl , T\ | /4‘\ N T - g per ASTM A307 Wing Sch 80 1 32 SF
- oy I /| /7 | - N | —c— '1 galvanized per Channel Sch 80 A 64 SF
C P A, S ; N / y X » Item 445, Sign Clamp
N . - N \ A STOP (R1-1) 2 "Galvanizing. * on ¢ . .
N p vl L N , % or = (Specific or 2. The Engineer may require that a Schedule 80 post be
N 7 B ? I\ N , / YIELD (R1-2) = Universal) used in place of a 10 BNG where a sign height is
N = // ) L I NN o // | \ = abnormal Iy high due to a fill slope.
- ,\,\, - - - >\:; ‘:/< 4+ ‘ RN o ‘ | N || 2 Wing 5/16" x 3 374" 3. Sign supports shall not be spliced except where shown.
[ SRRy ! N b ) N = Channe | hex bolt with Sign support posts shall not be spliced.
Tf PEEE | ! ! ol - N 7 nut, lock washer Top View 4. Aluminum sign blanks shall conform to Departmental
12 | | # 7 N and flat washer Material Specifications DMS-7110 and shall have the
I I I I —1 [ See ’
1+ \ / LI . N\ |7 - Extruded Alum. Windbeam . r ASTM A307 . following minimum thicknesses: 0.080 for signs less
"2 : | ! :\\ | //‘ —F‘ | Detail D N (See SMD(2-1)) Top View SZIVOnized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
[ I [ I S 12 | L PLAQUE = 1 - variable length Detail A ltem 445, "Golvonizing. " and 0.125 for signs greater than 15 sq. ft.
B LH STOP = 2 - 32 inch pieces 5. Signs that require specific supports due to reasons
- N YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
- & 1 - 32 inch piece Dritl 716" hol "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) ! " ole 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SM RD SGN ASSM TY XXXXX (11XX (P-BM) (through) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
ossembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
. bolt, nut, 2 flat 112 A307 galvanized per greater height. .
P \ - 1.12 #/ft Wing Channel washers ond [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
| | 8 B lock washer. support a single sign, they shall not be "rigidly"
| *‘Tf A F——T==7 connected to each other except through the sign panel.
B S | 11 This will allow each support to act independently
: : . Sei YA Extender 1 ‘ when impacted by an errant vehicle.
| Wmax) =6FT | etal | 8. Wing chonnel shall meet ASTM A 1011 SS Gr 50 ond be
| | H Il | galvanized per ASTM A 123,
I [ I 9. Excess pipe, wing channel, or windbeam shall be cut
‘ ‘ See off so that it does not extend beyond the sign panel
I I Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
[ I8 @D U-Bracket coating at cut support ends per Item 445, "Galvanizing."
-9~ F-—-7- . . . 10.Additional route morkers may be odded vertically,
[ T ‘ ‘ Splices shall only be allowed behind the sign substrate. provided the total sign areo does not exceed the
maximun al lowable amount per Note 1.
W-39 -5 S 7\1 Sei e 11.Additional sign clomp required on the "T-bracket” post
I 39 2 | etal Nylon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches obove
W 2 5/16" x 1 3/4" e bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) Aluminum hex bolt with @/\ 12.Post open ends shall be fitted with Friction Caps.
L I 38 38 | Signl AN nut, lock washer, = - - 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SCN ASSM TY XXXXX(1)XX(U) Panel \ 2 flot washers | ‘ hex bolt, nut, lock plans,
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 ‘ ‘ wos:er and ZA;TIAT
(See Note 11) galvanized per _ U washers per
(~-a- QH“: Ttem 445, EHW - - — A307 galvonized per
| Wing | "Galvanizing. " ‘ ‘ Item 445,
B Channel \L; | | "Galvonizing. "
= S - \ | 5/16" x 3/4" ! !
| - = | | hex bolt with | |
| ery ery |
i nut, lock washer | |
I ! ! I |~ and 2 fiat washers REQUIRED SUPPORT
PN I I i per ASTM A307 Post SIGN DESCRIPTION SUPPORT
L_> | | Side View alvanized per . . B TY TOBWG (1) XX(T)
( | | | ?'rem 4;5' p 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
| | | " PO . . - _ TY 10BNG (11XX(T)
| ‘ ‘ : Galvanizing. Detail E g 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
. | | . 2 . _ . _ TY 10BWG (1) XX (T)
- ‘ ‘ SIDE VIEW Detail C 2| 48x16-Tnch ONE-WAY sign (Re-D) TY_10BWG (1) XX (P-BM)
| ‘ ‘ §' 36x48, 48x36, ond 48x48-inch signs TY 10BWG(1)XX(T)
— L | TOP VIEW <) Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
l R -~ "~ Extruded (Specific or . . .
\ | W(max) =6F T i Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG (1)XX(T)
= i 1 e e Windbeam
: N I I Iﬁl R e a S {see SMD(2-1)) 7 o 48x60-inch signs TY S80(1)XX(T)
Lo~ w W \ 3/8" x 3 1/2" square S ing si R
( | | heod bolt, nut, flat © @(@): g 48-inch Advance School X-ing sign (S1-1) TY 10BNG(1)XX(T)
! ! LR . washer and lock washer . = 48-inch School X-ing sign ($2-1) TY 10BWG (1)XX(T)
3 | 8 ! per ASTM A307 galvanized Sign Clamp ' 1M 519
- L ] per Item 445 ~ (Specific or - Large Arrow sign (N1-6 & WI-T) TY 10BWG(13XX(T)
! ‘ "Galvanizing." (Bolt Universal) Post >
[ ) length may vary
""" = depending on sign N
clamp type and Detail D g
ge(: . pipe diameter.) Texas Department of Transportation
etai ’
- - Friction cops may be monufactured from hot rolled Traffic Qperations Division
Id rolled steel sheets. The minimum sheet metal
SM RD SGN ASSM TY S80(1)XX(U-1EXT) SM RD SGN ASSYM TY XXXXX{2)XX{P) or co
SM RD SGN ASSM TY S80(1)XX(U-2EXT) . .
FRICTION CAP DETAIL thickness shal | be 24 gauge for all cap sizes. SIGN MOUNT[NG DETAILS
The rim edges shall be reasonably straight and
0.25 H +.05" smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS
Wmax) =8FT All dimensions are in english Skirt | | .. manner as to produce a drive-on friction fit ond
B AN \‘ S e o) | i e o e TRIANGULAR SLIPBASE SYSTEM
" 1‘7"' H | Depth -.025"+.010" ' The depth shall be sufficient to give positive
| | protection against entrance of rainwater. They - -
[ R MY = I R ) shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crimp to | | and show no evidence of metal frocTure. . ©TxD0T July 2002 DN: TXDOT ‘w:Tme‘Dw:TﬂmT ‘W:TXMT
0.2W 4 0. 6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shal | have an electrodeposited coating of 9-08 REVISIONS ot ‘Sm o8 oAy
" | +.025"+.010" zinc in accordance with the requirements of ASTM 002813 T IH-10
5633 CIOSS FE/ZN B' DIST COUNTY SHEET NO.
BMT JEFFERSON 51
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DISCLAIMER:

—— For Pedestal Mount * A Welded Handhole Frame is Permissible. Handhole Frame 5 14" x 13" Weld %"-13 UNC
ITS Pole Attachment on Top Maximum of Two (2) Splices will be allowed. 0.D. Cut From 2" ASTM A36 " — 1.D. in Base Plate Handhole Frame
Top PI Ground Lug Inside h " 1yn ;
See Too PL OFF’)I ate of Pole See ITS(6) TS Pol G Steel Plate Pole Opposite to Receive Pole 4"X11 4" 1.D. Opening
(See Top Plate Plan) ole , Bottom HH Frame. =E @© . (S:tm II:::’OImIZ ASTM A36
o _—— See Section B-B 2"R. (Typ.) 1 %R (Typ) % el Plate
= N . ITS Pole Wall
25 . ) Thickness ='D'
S Y Air Terminal and } ‘ ‘ 5 @ ?}
w v \ 'F Bracket ** 85% Min. N
°9 J/"ﬁ (See ITS(5)) ‘ \ — l Penetration.
T8, 4"%6 %" 1. 3 ¥ i
508 Handhole & X | Bolt Circle % Sl
22 S | [ ‘ Dia. ='G' YixThe™
oFw ° e
R 2 %" X 6" Std. i T
S é" Pipe Nipple Both e . Weld | 1 | | _ —
5 Outside Ends P %"-13 UNC Ground : : o = _|Z Drill and Tap for
oy Threaded / Lug Opposite ‘ ‘ ‘ T ‘ T =T 4" X 20 UNC Cover Plate
s Bottom Handhole T IT|g Iz
-0 2 %" Weatherproof ' A i A El s cl & I Round Head Brass . (See Handhole
L5 Seal Cap 4} ‘ 4» £ g ‘ S g £ § Screws %" DP Section A-A Cover Plate Detail)
ot " " o) =) o = 4 Locations) Handhole Fi
o0 4"x6 %" I.D. ‘ o2 \ als 51D ( andhole Frame
OC2 ) i . . s [ Al
-— o < 3 ~
g2 H_FmdhloleI f;\)r Air 2 %" X 6" Std. _ © =Y E - S
oay erminal Access ’ . Drill and Tap for —_— cJp* — ‘ 2 ‘ ~|< 2o 1 %"
o0 Pipe Nipple Both ol ‘ = gl s —O.D. of e 16
a9 Outside Ends Threaded 4" x 20 UNC ’ : : = x < Base Plate = 'F' %
oo Round Head Brass ‘ | ‘ <+ ‘ © £ Thick = 1
2ce Screws %" DP ickness = _ opn.=v @
Eub ) J ho | e ‘ Top Plate
v gv (4 Locations) ‘ ‘ | ‘
I} f "
5, \\ | / \ Dia. Hole = 'H ® o
cCoo
= . ) )
i ’ H——t | Base Plate Plan 7 :
53 J | . Base Plate Plan >
1=¥] : : 5 —_——
RXP ‘ | ‘ | %o For %" Pole 4 Bolt Base Plate (ASTM A36) %R . 5 )
i | ‘ ‘ ‘ | Thickness J:Hook Detail = Typ M BN 3 v &
. — = 3 3 =
Lo - %
g3% |~ 4x6 U .D. Handhole 5% | | | | ‘ For %" Pole Weld %13 UNC D, in Base Plate 3 I
+89 (See Note 7) alo J : | : Thickness Ground Lug Inside to Receive Pole
D € . )
oyratd @ o | Pole Opposite ) @
gg N — | ‘ ‘ Y6 For %" Pole Bottom HH Frame. Connector B 450
=0 ‘ N [ | 1x % Thickness
ty ) < ‘ yl ‘ ‘ ITS Pole Wall - .
3 o ‘O- E— ‘ T 1T ( - % T Dia. Hole Thickness ='D' Ys N %" R
oa e .
w 7N/ ol
wdbh = L L1 AN Base Plate ® % :gggig
Lap B | ‘ ) | Thickness = I n ) Cable
o6 o8 N - £ 2 %" Conduit b K
5O oW 2 %" X6 St %" 4" % 2 Bolt Circle Weatherplroof (Deetzil)_ o
~| Bo i i 4 /4 e
géé % i%' glgtiigépgfdiqmreaded = | Cutout View to Show Pla.=¢ e S gtainless
ni o See Note 7 " v " ’ teelwire
4 5 5 Iz = ( ) | % 4% % Weld Connection 2 X6 - D Mesh Grip
=3 S| v 8 8-sided Pole SeeBase Plate | Std. Pipe Nipple er
- o 1n |
i ol 2ol b (See Note 3 and 4) Plan 5% Botiom of Pole IBoth Outside Ends Cable)
TP El ] Threaded Section B-B
“-00 o) = ———
3] 2| OO _——
oCc = = T — |/ T1 —E
03Y5 B sos Base Plate I.D.='E' (D
38x 882 General Notes
i . - 1. Designed according to Sixth Edition 2013 AASHTO Standard
& c Bolt Circle Dia. = 'G @ —O.D. of Specifications for Structural Supports for Highway Signs,
E + = A Base Plate = 'F' Luminaires, and Traffic Signals and Interim Specifications.
25 ~ < = Thickness = "I 2. Unless otherwise noted, all parts shall be galvanized
* %, % 2 E Base Plate O.D. = 'F @ after fabrication in accordance with Item 445, "Galvanizing."
9 i E @ E ‘ 3. Deviation from the design criteria, values, and dimensions shown
n 81 e 5 herein and on ITS(4), constitutes an alternative design and
N < 3 = will require submission of shop drawings and calculations for
~ =2 g approval, sealed by a Texas Professional Engineer.
— ~ -
- 5|8 4. Direct substitution of twelve sided or round poles, matching the
P ,O\' 8 Detail A M design criteria, values, and dimensions shown herein, require
r =5 [——— . 6 Bolt Base Plate (ASTM A36) submission of shop drawings for approval to confirm design
6] 'y criteria and values on ITS(4) is met.
a U-Shaped ——| Refer to ITS Pole 5. Locate handholes opposite of the direction of travel.
@x Brackets i i i
< : Mounted Cabinet N 6. Appropriate number of anchor bolts for base plate determined
% tWIe:’ldIEd Stzl;l]r&:rds anine %"x5 %"x13" Weld % '13.UNC — 1.D.in Base Plate by height of pole. See 'L' on sheet ITS(4).
< o roe ITS(14), ASTM A36 Ground Lug Inside to Receive Pole 7. Location for ITS equipment mount may vary by device. Locate
- (See Sheet Pole Opposite ; ing i i
] ITS(17)) ITS(15), or (Galv.) pp =E @ mid span handhole and pipe nipple to accommodate location
s ; ! ITS(16) 2"R. Top Plate 0.D. ="J' @ Bottom HH Frame. for ITS equipment as identified in the plans or per manufacturer
o See Detail A +— I (Typ.) ITS Pole Wall recommendations. ldentify location for mid span handhole and
- 4"x11 %"1.D. +— - ’ = Thickness = 'D' pipe nipple on shop drawings for approval.
; Rigid Metal LB N Dia. Hole
" Handhole RN it Elbows TS Pole Wall R 0) Reference Notes:
© ;C\':S x(} . /P G Thickness =D’ @ See tables on Sheet ITS(4) for values of dimension
o I — — variables.
o : )
S S| | 3 or as Directed ITS Pole  ———_ | See lap joint note for 55' and 60" pole heights on
@ = (See ITS(17)) Shaft AN ; ® ITS(4) at the bottom of each table.
-2 > Bolt Circle
4 / & 8 AN Dia. =G Traffic
% T AN =t i
g T o 2z | N ) s epartment o anspriation. | EVHRT
S ML L & /\\\//\\/ Dia. - | : N exas Department of Transportation Standard
5 . \‘ a I
==
o |
If Slope B B
2 = & i ITS POLE DETAILS
oo -
= == See Concrete
2 B SteplPad \ J OCTAGONAL POLE
0 o — . p/
] 26" Min. =—1 || £ (El)%a("f)) o o—1 y
TE — & . %" Thick Top Plate % "
.'_'5 See Plans <\> 2 ~ ° (ASpTM A36) s ’ *7<71/2 . ( E I GH T S I DE D POL E )
I for Barrier o S = A Grounding s Thickness ="I'
e - == — Ry Rod (See
Protection — f @
N < —1 ) i O.D. of
T Trrcand — Sheet ITS(19)) % 2w % Provide Top Plate with ‘ Base Plate ='F ITS(1)-15
N Quantity <\> 2" Dia. Hole Centered
g % | — | &' Min. 5% in Plate when Camera .
N Direction | Pedestal Mount Provisioned File:  its(1)-15.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
- of Travel (See ITS(6)) Base Plate Plan ©7TxD0T  June 2015 conT |secT 08 HIGHWAY
ITS Pole Foundation Handhole Cover Plate Detail —_————— REVISIONS 0028/ 13 141 IH-10
0 . . _— 8 Bolt Base Plate (ASTM A36)
ww ITS Pole with Cabinet (See Sheet ITS(3)) (Bottom Handhole) Top Plate Plan pLsT county SHEET NO.
2o BMT JEFFERSON 52
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DISCLAIMER:

No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

The use of this standard
kind is made by TxDOT for any purpose whatsoever.

1:17:51 PM

11/29/2021

DATE

Anchor Bolt Dia. (K') +

%" Plate Thickness

[ Template I.D. ='N'

Y6" Holes (Typ.)

Top and Bottom Template (Four Bolt)

Detail A

®

Template O.D. ='0'

@

Template Width = 'P'

0)

Bolt Circle Dia.
e

JAnchor Bolt Dia. ('K') +

[ Template I.D. ='N'

Y6" Holes (Typ.)

Template O.D. ='0'

©)

Template Width = 'P'

See Note 12

Top Template (Temporary)
(See Detail A Through D)

#2/0 AWG Ground Conductor
from Air Terminal
to Ground Rod

Number of Anchor Bolts
Varies. (See ITS(4))

Riprap Apron
(See ITS(7))

Spiral, 3 Flat Turns Top.

on

O)

=

Il —~

< o :
= > c
2 [SE—
[} = =
4 ™ ©
s -
m

ft

2-2" PVC Schd 40 (Comm.)
1-2" PVC Schd 40 (Power)
Unless Otherwise Shown
on the Plans

#
[

Bottom Template

4"

o Anchor Bolt Dia. ='K'

12"

®

(See Details "A" through "D")

Eame=t!
= |l _— & |
—_— —
#4 AWG Bare Conductor L —
Connecting Primary and —_— —_— Class C Concrete
Secondary Grounding Rods I—
L | #3 at 9" Pitch
— a itc
N T — Spaced Evenly
1-1"PVC Conduit [L_—] A
for Conductor to Ground Rod — (S— N
(See ITS(19)) . — Il Vertical Bars Spaced Evenly
| — ] 10 - #9 (36" Fnd.)
— - 14 - #9 (42" Fnd
See Note 12 e (42" Fnd.)
— 18 - #9 (48" Fnd.)
/=/
Primary %" Dia. X 10'-0" — _ |
Copperclad Ground Rod Set 18" \>> \
Below Grade and Clamped to One #2/0 AWG | =] Secondary %" Dia. X 10'-0"
Bare Cndr. Which Enters ITS Pole and to 6' Min. | — N Copperclad Ground Rod Set 18"
#4 AWG Bare Cndr. Which Attaches T — !

to Adjacent Ground Rods
Through 1" PVC Conduit.
(See ITS(19))

(See ITS(19))

Below Grade and Clamped to One #2/0 AWG
/4 Bare Cndr. Which Enters ITS Pole
Through 1" PVC Conduit.

O)

Drilled Shaft Depth

General Notes:

1. Drilled shaft concrete shall be Class "C" (f'c = 3,600
PSI) in accordance with Item 416, "Drilled Shaft
Foundations."

2. Reinforcing bars shall be Grade 60 (Fy = 60 KSI) and
conform to ASTM A-615. All reinforcing shall
conform to Item 440, "Reinforcing Steel."

3. Provide ASTM A-36 steel for templates.
Top and bottom templates need not be galvanized.

4. Anchor bolts shall be rigidly held in position during
concrete placement using steel templates at the top
and bottom. Top templates shall remain in place until
the concrete has cured in place beyond initial set time.

5. Lubricate and tighten anchor bolts, when erecting pole,
in accordance with Item 449, "Anchor Bolts."

6. Anchor bolts shall conform to ASTM F1554 Grade 55, or
ASTM A193 B7 with ASTM A194 Grade 2H or A563 heavy
hex nuts with F436 washers. Galvanize a minimum of the
top end thread length plus 6 inches for all anchor bolts
unless otherwise noted. Exposed washers and exposed
nuts shall be galvanized. All galvanizing shall be in
accordance with Item 445, "Galvanizing."

7. All vertical reinforcement shall be carried to the bottom
of the drilled shaft.

8. Place three flat turns of the spiral bar at the top and
one flat turn at the bottom of the drilled shaft.

9. Drilled shaft shall be measured by the linear foot and
paid under Item 416, "Drill Shaft Foundations."

10. If rock is encountered, the drilled shaft to extend a
minimum of two diameters into solid rock.

11. Location for conduit entering foundation may vary.
Orient conduit entering foundation to coincide with
location of ground boxes and primary ground rod.

12. Bond anchor bolts to rebar with #2/0 AWG jumper
and two mechanical connectors or by bending No. 3
bar on bottom template as shown and wire tightly
with ten turns of No. 10 wire or one mechanical connector.
Mechanical connectors shall be UL Listed for concrete
encasement.

S
Spiral 1 Flat Turn Bottom. / 3" ;_
Bolt Circle Dia. Vertical Bars May Rest on
='G' @ Bottom of Drilled Hole if
Material is Firm Enough . ,
i to do so When Concrete is Placed. Drilled Shaft Dia. ='R' @
%" Plate Thickness
S
:; Top and Bottom Template (Six Bolt) Foundation Details (Typical
n Detail B Elevation
b Not to Scale
P
-
a o Reference Notes;
5 Anchor Bolt Dia. = 'K’ @ B
a . .
<Zt Galv. Lock Heavy Hex Nut (Typ.) @ 5:;?81;2?5 on Sheet ITS(4) for values of dimension
"Z'  Template |D.='N" (D Template 1LD.='N' (D Washer
< ~
] Anchor Bolt Dia. (K + Flat Washer E N )
- “e" Holes (Typ.) Anchor Bolt Dia. (K') + Leveling Nut L -
@ Yi6" Holes (Typ.) = N & @ —
g e o V|2
o e e v 8
2 Template 0.D. ='O' Template O.D. = 'O ,_& g I B sz
% ® ® i 3 £ 8 ‘ . Traffic
g 2 2 8 = Ogerations
S 5 . ivision

> Template Width = P © |Za I Texas Department of Transportation Standard
= Template Width = 'P" P Embedded Nuts Need ~ — g8
& ® Not be Galvanized §
N . 2
p | £ TS P
o Bolt Circle Dia. Bog Circle Dia. i E % I S OL E
c ='G' @ =G @ Bottom Template ~—— =T
g : < v FOUNDATION DETAILS
6 %" Plate Thickness Y" Plate Thickness ‘ol ©
L ) a
Z 3 Sides (Typ.) o
: Z ¥ g ITS(3)-16
2 Top and Bottom Template (Eight Bolt Top and Bottom Template (Twelve Bolt) Anchor Bolt Detail s~ %E’ its(3)-16. dign o _TX0OT_Jox: TX0OT [ow: TX0OT_Jex: Tx0OT
- i i . - TxDOT June 2015 CONT | SECT JoB HIGHWAY
= Detail C Det_ﬂ Detail D REVISIONS _

==dil Yy =c = 0028/ 13 141 IH-10
vl April 2016

DIST COUNTY SHEET NO.

—
o BMT JEFFERSON 53
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No warranty of any

ility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.
this stondord to other formats or for

DISCLAIMER:

ivi

53 PM

1:17

\BMTTRAFC\Wrong Woy Dr
S

11/29/2021

T

DATE
FILE

TABLE1: ITS POLE - 90 MPH (W/ 2 SOLARPANELS) @)

TABLE4: ITS POLE WITH STIFFENERS - 90 MPH (W/ 4 SOLARPANELS) ®

Ng\CSJ 0028-13-141\STANDARDS\ i +s (4) -15. dgr®f

w

be elevated above the surrounding ground level no more than 20 FT. -

. Table 2 and Table 5 design wind speed equals 110 MPH (3-Second Wind Gusts) with a 1.14 gust
factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year
recurrence interval at 33 FT above the ground for Exposure C category in accordance with
TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to -
be elevated above the surrounding ground level no more than 20 FT.

. Table 3 and Table 6 design wind speed equals 130 MPH (3-Second Wind Gusts) with a 1.14 gust
factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year -
recurrence interval at 33 FT above the ground for Exposure C category in accordance with
TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to -
be elevated above the surrounding ground level no more than 20 FT.

8-sided Pole - ITS(1)

- 12-sided Pole - ITS(2)

®
®

Provision for 2" Dia. opening in top plate for poles requiring
cameras mounted on top.
See ITS Pole Mounting Details - ITS(6)

See ITS Pole Foundation Details - ITS(3)

Designed to support the following:

Two Type 3 ITS pole mounted cabinets (280 LBS/EA and
EPA = 14.50 sq. ft. per cabinet). See ITS(16).

Two 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel)
solar panels (see ITS(24) "Solar Panel Matrix Table")
- Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft.

Ensure a 100% longitudinal seam weld for a length of 1.5 pole diameter
plus a minimum of 6 inches in outer sections at splices and at base plate.
Provide 85% penetration in longitudinal seam welds at other pole sections.

Designed to support the following:
- Two Type 3 ITS pole mounted cabinets (280 LBS/EA and
EPA = 14.50 sq. ft. per cabinet). See ITS(16).
- Four 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel)
solar panels (see ITS(24) "Solar Panel Matrix Table")

- Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft.

Refer to ITS(4A) for stiffening plate details at the pole to base plate
connection.

Designed to support the following:
- Two Type 3 ITS pole mounted cabinets (280 LBS/EA and

TOP TOP
POLESHAFT (1) BASEPLATE (1) PL ATE@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3)
POLE WALL BOLT | BOLT POLE WALL BOLT | BOLT
HEIGHT| BOTTOM TOP THICK INSIDE ouTsiDe| cirRcLE | HOLE THICK outsibe| piA. |No.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED HEIGHT| BOTTOM TOP THICK INSIDE ouTsiDE| ciRcLE | HOLE THICK ouTsiDe| DIA. |No.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED
JPOLE| (FT) OUTSIDE [OUTSIDE NESS DIA. DIA. (IN) | DIA DIA NESS DIA. (IN) (IN)- BOL'IS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE (FT) OUTSIDE |OUTSIDE NESS DIA. DIA. (IN) | DIA DIA. NESS DIA. (IN) (IN). BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
TYPE DIA. (IN) |DIA. (IN) | Ty} (IN) . (IN) (INy (IN) . MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) |DIA. (IN) [ ") (IN) g (IN) IN) (IN) - MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN)
N=10 [ N=15 [ N= 40 N=10 [ N=15 [ N= 40

A B8 c g E E G H " o K T “ N o P o R A B e g E . G H " o K L ~ N~ o P o R

20 10 8 12 [10-1/16 21 16 1-1/4 1-1/2 9 1 4 29 14 18 2 12 11 10 36 30 13 9 38 |13-1/16 28 22 1-1/4 1-3/4 10 1 8 29 20 24 2 17 15 11 42

30 13 9 12 [13-1/16 24 19 1-9116 | 1-1/2 10 1-1/4 4 35 16-1/2 21-1/2 2172 15 13 10 36 B 40 15 9 12 |15-1/16 30 24 1-1/4 2 10 1 8 29 22 26 2 20 17 12 42

[a]

a 40 15 9 12 [15-116 26 21 1-9116 | 1-1/2 10 1-1/4 6 35 18-1/2 23-1/2 2172 17 14 11 42 n 45 16 10 12 [16-1/16 31 25 1-9/16 2 1 1-1/4 8 35 22-1/2 27-1/2 2-1/2 21 18 13 42

Ll [-e)

=) 45 16 10 12 [16-1/16 27 22 1:9116 | 1-1/2 1 1-1/4 6 35 19-1/2 24-1/2 21/2 18 16 12 42 50 17 10 12 |17-1/16 32 26 1-9/16 2 1 1-1/4 8 35 23-1/2 28-1/2 2-1/2 21 18 13 42

7]

© 50 17 10 12 [17-1116 28 23 19116 | 1-1/2 1 1-1/4 6 35 20-1/2 25-1/2 21/2 19 16 12 42 | 55 @ 19 1 558 [19-1/16 34 27 1-9/16 2 12 1-1/4 12 35 24-1/2 29-1/2 21/2 21 18 13 48

~3
55 (6)(7) 19 1 558 [19-1/16 30 25 |1-13/16 2 12 1-1/2 6 40 22 28 3 21 18 13 42 % 0 @) 20 12 58 [20-1/16 35 28 1-9/16 2 13 1-1/4 12 35 25-1/2 30-1/2 2-1/2 22 19 14 48
60 (6)(7) 20 1 5/8  |20-1/16 31 26 |1-13116 2 12 1-1/2 6 40 23 29 3 21 19 14 48
TABLE2: ITS POLE - 110 MPH (W/ 2 SOLARPANELS) @ TABLES5: ITS POLE WITH STIFFENERS - 110 MPH (W/ 4 SOLARPANELS)
TOP TOP
POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3)
POLE WALL BOLT | BOLT POLE WALL BOLT | BOLT
HEIGHT| BOTTOM TOP THICK INSIDE ouTsIDE| cIRCLE | HOLE THICK ouTsiDE| DIA. |NO.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED HEIGHT| BOTTOM TOP THICK INSIDE ouTsIDE| cIRcLE | HOLE THICK ouTsIDE| DIA. |NO.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED
JPOLE| (FT) OUTSIDE [OUTSIDE NESS DIA. DIA. (IN) | DIA DIA NESS DIA. (IN) (IN)' BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE (FT) OUTSIDE |OUTSIDE NESS DIA. DIA. (IN) | DIA DIA. NESS DIA. (IN) (IN)' BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
TYPE DIA. (IN) [DIA. (IN) | " (IN) . Ny Ny (IN) . MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) [DIA. (IN) | ") (IN) . (IN) Ny (IN) - MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN)
© N=10 [ N=15 [ N= 40 © N=10 [ N=15 [ N= 40
A B8 c g E E G H " o K v “ N o P p~ R A 8 cr g E . G H " o ® L ~ N o P p~ R
20 10 8 12 [10-1/16 21 16 1-1/4 1-1/2 9 1 4 29 14 18 2 14 12 10 36 30 13 9 12 |13-1/16 28 22 1-9116 | 2-1/4 10 1-1/4 8 35 19-1/2 24-1/2 2-1/2 20 17 12 42
30 13 9 12 [13-1/16 24 19 19116 | 1-3/4 10 1-1/4 6 35 16-1/2 21-1/2 241/2 18 15 11 36 B 40 16 10 12 |16-1/16 31 25 1916 | 2-1/4 1 1-1/4 8 35 22-1/2 27-1/2 2-1/2 24 20 14 42
(=)

a 40 15 9 12 [15-1/16 25 21 1-9116 | 1-3/4 10 1-1/4 6 35 18-1/2 23-1/2 21/2 20 17 12 42 %) 45 17 1 12 |17-1/16 32 26 1-916 | 2-1/4 12 1-1/4 8 35 23-1/2 28-1/2 2-1/2 25 21 15 42

©

Lfng 45 16 10 12 [17-1116 27 22 1-9116 | 1-3/4 1 1-1/4 8 35 19-1/2 24-1/2 24172 21 18 13 42 50 18 1 12 |18-1/16 32 26 |1-13116 | 2172 12 1-1/2 8 40 23 29 3 25 21 15 48

w

© 50 17 10 12 [18-1/16 28 23 1-916 | 1-3/4 1 1-1/4 8 35 20-1/2 25-1/2 2172 22 19 14 42 alss @ 19 1 58 [19-1/16 34 27 1916 | 2-1/4 12 1-1/4 12 35 24-1/2 29-1/2 2-1/2 24 21 15 48

o
Aal=]
55 (7) 19 1 58 [19-116 30 25 1-9/16 2 12 1-1/4 8 35 22-1/2 27-1/2 241/2 24 20 14 42 % |60 @ 20 12 58 [20-1/16 35 28 1916 | 2-1/4 13 1-1/4 12 35 25-1/2 30-1/2 2172 25 22 15 48
60 (7) 20 1 5i8  [20-1/16 31 26 |1-13/116 2 12 1172 6 40 23 29 3 25 21 15 48
TABLE3: ITS POLE - 130 MPH (W/ 1 SOLARPANEL) ® TABLEG6: ITS POLE WITH STIFFENERS - 130 MPH (W/ 3 SOLARPANELS) ©®
TOP TOP
POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3)
POLE WALL BOLT | BOLT POLE WALL BOLT | BOLT
HEIGHT| BOTTOM TOP THICK INSIDE ouTsiDE| ciRcLE | HOLE THICK outsipeE| DIA. |No.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED HEIGHT| BOTTOM TOP THICK INSIDE ouTsiDE| cIRcLE | HOLE THICK ouTsiDE| DIA. |NO.OF LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS DRILLED
JPOLE| (FT) OUTSIDE [OUTSIDE NESS DIA. DIA. (IN) | DIA DIA NESS DIA. (IN) (IN)- BOL'IS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE (FT) OUTSIDE |OUTSIDE NESS DIA. DIA. (IN) | DIA DIA. NESS DIA. (IN) (IN). BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
TYPE DIA. (IN) |DIA. (IN) | T} (IN) . (IN) (IN) (IN) . MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) |DIA. (IN) [ ") (IN) g (IN) IN) (IN) - MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN)
N=10 [ N=15 [ N= 40 N=10 [ N=15 [ N= 40
A B8 c g E E G H " o K T “ N o P o R A B cr g E . G H " o K L ~ N o P o R
20 10 8 12 |10-1/16 21 16 1-9/16 | 1-3/4 9 1-1/4 4 35 13-1/2 18-1/2 2-1/2 16 14 10 36 30 13 9 12 [13-1/16 28 22 1-9/16 | 2-1/2 10 1-1/4 8 35 19-1/2 24-1/2 2-1/2 23 19 14 42
30 13 9 12 [15-1/16 24 19 1-9116 | 1-3/4 10 1-1/4 6 35 16-1/2 21-1/2 2172 18 16 11 36 8 40 16 10 12 |16-1/16 31 25 1916 | 2-1/2 11 1-1/2 8 40 22 28 3 25 21 14 42
[a]

a 40 15 9 12 [15-1/16 26 21 1-916 | 1-3/4 10 1-1/4 6 35 18-1/2 23-1/2 2172 21 18 13 42 %) 45 17 1 12 |17-1/16 32 26 |1-13116 | 2-1/2 12 1-1/2 8 40 23 29 3 26 22 16 48

w ©

=) 45 16 10 12 [16-1/16 27 22 1-9116 | 1-3/4 1 1-1/4 8 35 19-1/2 24-1/2 241/2 23 19 14 42 50 18 1 12 |18-1/16 33 27 |1-13116 | 2172 12 1-1/2 8 40 24 30 3 27 23 16 48

»

© 50 17 10 12 [17-1116 28 23 1-9/16 2 1 1172 8 40 20 26 3 24 20 14 42 als @ 19 1 58 [19-1/16 34 27 1916 | 2-1/4 12 1-1/4 12 35 24-1/2 29-1/2 21/2 26 22 16 48

AL

Aal=]
55 (7) 19 1 58 [19-1/16 30 25 |1-13/16 2 12 1-1/2 8 40 22 28 3 27 22 15 42 o |60 @ 20 12 58 [20-1/16 35 28 1-916 | 2-1/4 13 1-1/4 12 35 25 1/2 30 1/2 2-1/2 27 23 16 48
60 (7) 20 1 5/8 |20-1/16 31 26 |1-13/116 2 12 1-1/2 8 40 23 29 3 28 23 16 48

General Notes: 6. Deviation from the design criteria and values contained in the tables above constitute Pole heights at 55 Ft. and 60 Ft. located in the AMA, CHS, and LBB Districts, When solar panels are not provisioned in the plans,

- and alternative design and will require submission of shop drawings and calculations will requi ; f B .

. . . " I : . quire special design and design values shown shall not be used. ITS pole wall thickness may be reduced by %"

1. Designed according to Sixth Edition 2013 AASHTO Standard Specifications for Structural for approval, sealed by a Texas Professional Engineer. Submit shop drawings for pole design and supporting calculations for 55 Et. :
Supports for Highway Signs, Luminaires, and Traffic Signals and Interim p ings for p 9 PP 9 p P

e : ’ . " - . and 60 Ft. pole heights signed and sealed by a Texas Professional Engineer
Specifications thereto. 7. 12-sided or round poles as a direct substitution for 8-sided and round poles as a
. o " N . P for approval.
direct substitution for 12-sided poles, meeting the design criteria and values . . . . .

2. Table 1 and Table 4 design wind speed equals 90 MPH (3-Second Wind Gusts) with a 1.14 gust contained in the tables above, require submission of shop drawings for approval. Ensure minimum nominal splice length is 1.5 times the average pole g«» Traffic
factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year Reference Notes diameter at the splice to the nearest inch. Ensure longitudinal seam = Operations
recurrence interval at 33 FT above the ground for Exposure C category in accordance with welds that will be in contact at a slip joint splice are ground smooth I.’.exas Department of Transportation Division
TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to (1) See the following ITS Pole Standard sheets: for the length of splice plus a minimum of six inches. P P Standard

ITS POLE
DESIGN DETAILS
DATA LOOKUP TABLE

ITS(4)-15

5. Recommended embedment lengths are for information purposes only. Foundation embedment depth (8) Designed to support the following: EPA = 14.50 sq. ft. per cabinet). See ITS(16). FILE:  its(4)-15.dgn PNz TxDOT ‘C“ TxpoT ‘DW= TXDOT | ck: TxDOT
is based off Texas Cone Penetrometer Value N = 10 blowsift. for soft soils and up to -~ Two Type 3 ITS pole mounted cabinets (280 LBS/EA and - Three 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) ©7Tx00T  June 2015 conT | sect J08 HIGHNAY
40 blows/ft. for hard soils. Foundation lengths shall be as shown on the plans, or as directed EPA = 14.50 sq. ft. per cabinet). See ITS(16). solar panels (see ITS(24) "Solar Panel Matrix Table") REVISIONS 002813 141 IH-10
by the Englnegr. Foundations will be paid for under ltem 416, "Drilled Shaft Foundations' - One 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft.
unless otherwise shown on the plans. solar panels (see ITS(24) "Solar Panel Matrix Table") Refer to ITS(4A) for stiffening plate details at the pole to base plate bIsT COUNTY SHEET No.
- Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft. connection. BMT JEFFERSON 54
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

17:54 PM

1:

11/29/2021

DATE

24" Min.

| —Sunshield

18" Min.

£ c
b= / s - 8 Sided 12 Sided
o & /Sunshleld N ! " ITS Pole
Ll L Vent Vent %" Nut and Washer
) l< (Each Bolt) |
| »
. Aluminum Door !
o
1 Heavy Duty Hinge . | b | No. 2 Corbin Handle \ ﬁi ’
or Full Length Piano \ Lock Mechansim W !
b Hinge witha %" ‘ ‘ ‘ ‘ ; Typical
- Drive Pin H H Mounting Bracket Y
(See Mounting Bracket
§ Alumi H H H H Detail) S yx
(= uminum Door , ) %R - 0
o / Handle H H H H 1 %" Min.Clr. 4‘ \Fﬁ ‘ \\ﬁ
: £ : (. Doy
* : 2 s
- 5 5 | \_
@ © °l & H H H H 6" K Back of Cabinet
2 ) H H H H | %'x1 %" Bolt
:,"l 4 ‘ ‘ (F (Typ.)
s ‘H H‘ . 2" " Drill  %s" Dia. Holes
5 ‘ ‘ Mounting Bracket ‘ ‘ (Typ.)
v ‘H H‘ | (See Mounting Bracket ‘ ‘ ‘
o — . Detail) L
m T P~ , , ] L u\ = 3 ‘
+ L 7\ 777777 | Louvered Air Intake Louvered Air Intake - .
3 and Filter Assembly and Filter Assembly — (ff @ T »
v
o S DINRail A
or Unistrut Assemblies
5 (If Required) ¢ %"X3"
o Note:
b See Plans For Conduit See Plans for Conduit . X .
8 Type, Size, and Quantity Type, Size, and Quantity geseT‘Iqlse(:\;Iagnzel'?gén)dfb?geatgﬁgal (8 Sided), or Dodecahedron (12 Sided).
c g :
N Pole Mounted Cabinet - Type 2 Front View Pole Mounted Cabinet - Type 2 Side View Mounting Bracket Detail
5 ——
* Not to Scale Not to Scale Not to Scale
5 . ;
.,“_’ 24" Min. | —Hermetically Sealed 24" Min | —Hermetically Sealed
2 Vent for Proper Ventilation Vent for Proper Ventilation
.
<) . :
w [T RN [T RN
] £ Three-Point Latch J I e S kLSunshield < Three-Point Latch J —— kksunshield
£ = Mechanism and No. [ — L s Mechanism and No. [ N [
o & 2 Corbin Lock - Two Momentar & 2 Corbin Lock - Two Momentar
° © nn Light Assembly fPin-Type Door Y © 1 Light Assembly fPin-Type Door Y
* ‘ / ‘ 1 © Switches :JI : | S 1 © Switches
| o [e] . .
T Lo | e — Lo Typical Equipment Layout Legend
g ’ K ot ik Example Equipment
2 I Document Pouch HiH 1
+ H N H .
w [ u/ T u ] } ITS Equipment Hardware @ [——Two 110 CFM Ho u/ 4 . ] } 74 ITS Equipment Hardware @— [——Two 110 CFM CCTV Interface Panel,
o K e : Fans Minimum It : Fans Minimum Radar Vehicle Sensing Device (RVSD) Equipment,
< Document Brackets Adjustable Shelf Area to Remain  —— | Adjustable Shelf DMS/LCS Controller } )
with Plastic Clear Full Width ElnwronmheEntal Sensor Station (ESS) Equipment,
. . — uetootl uipment, or
§ ° Document Pouch ITS Equipment Hardware @ and Depth ] ITS Equipment Hardware @7\ ITS Radio E?quiri)ment
l.é - [19o ° o L = ° o L N 19" EIA Rack (See General Note 1)
: b= g Front Door :} Adjustable Shelf s @/ Front Door i Fiber Distribution Housing Assembly Ethernet Switch,
n 9 H © L H Video Encoder,
wn i [ | |— - Terminal Server,
s @ ~ Network Hardware/ @ @‘ Network Hardware @ L @ Fiber Optic Transceivers, or
+ Fiber Distribution Housing Media Conversion Equipment
P ° ( ) Hl ¢ ) ( ) (See General Note 1)
@ ¢ { Adjustable Pullout Shelf ¢ { ¢ { Adjustable Pullout Shelf
5 § 3 § 3 § 3 Power Distribution Assembly, Service Entrance Breakers,
= | IE ! | e || — @ Primary AC Power, Auxiliary Power Strip, Ground Bus Bar
<Zt g :} % g :} - - Surge Protection Equipment
= ) H e ) ) H -
A ( ) IE ( ) ( ) e || ]
2 Pi— = © = o 3 u
— o o o o
- L . T
" '-°g"§{ed ﬁ'r 'mat')(f DIN Rail Louvered Air Intake _
X and Filter Assembly or Unistrut Assemblies and Filter Assembly DIN Rail .
Q vsv_|th Min. 12" H X 16" W (If Required) with Min. 12" H X 16" W or Unistrut Assemblies
8 ize Filter Size Filter (If Required)
2 Interior - Type 2 Without 19" EIA Rack - Front View Interior - Type 2 With 19" EIA Rack - Front View
e Not to Scale Not to Scale g“ ongfggns
c . . Division
3 General Notes: I Texas Department of Transportation Standard
. 1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent
o a preferred Type 2 pole mounted cabinet setup. Hardware needed for each Type 2 cabinet varies and not all
P cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all Door Cabinet I T S POL E
g appropriate ITS hardware and power supplies in accordance with the plans and specifications. The contractor
may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance. i
gn Cabinet Door MOUNTED CAB I NET
o 2. Mount cabinet as detailed on ITS(15) or ITS(17). Orientation of cabinet on ITS pole may vary depending /
; on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to allow maintenance personnel @ T Y P E 2 D E T A I L S
7 to access the cabinet while being able to view oncoming traffic. [«—Pole ool
© ole
4 3. For ITS pole sites located on slopes greater than 4H:1V, mount the cabinet to the backside of the ITS pole Direction of Direction of
'E as detailed on ITS(7). Mounting height to accommodate maintenance pad for easy access. Travel Travel I T S ( ] 5 ) ] 5
—
% 4. All dimensions are approximate and represent minimum cabinet dimensions. -
a FiLe:  ts(15)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
| 5 Provide conduit entrances at the bottom of the cabinet. © TxDOT June 2015 CONT |sECT Jo8 HIGHNAY
i i ification " i inet" i i " REVISIONS 0028/ 13 141 IH-10
- 6. Paid under Special Specification "ITS Pole with Cabinet" (Configuration 1) without 19" EIA rack. : : H ;
il Paid under Special Specification "ITS Pole with Cabinet" (Configuration 2) with 19" EIA rack. Orientation of Type 2 Cabinet on ITS Pole (Typical oISt oY SHEET NO.
o Not to Scale BMT JEFFERSON 55
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DISCLAIMER:

No warranty of any
ility for the conversion

ITS Pole
(See Sheet ITS(1),
ITS(2), and
ITS(4).)

TxDOT assumes no responsi

Additional Photovoltaic
Modules as Required
Per System Design

(See Note 1, and Detail F)

See Detail A

Photovoltaic
Module
(See Note 1)

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

kind is made by TxDOT for any purpose whatsoever.

Varies (Solar Panel Matrix Table)

Direction
of Travel

Air Terminal
(See ITS(5))

=

-

Ng\CSJ 0028-13-141\STANDARDS\ i +s(24) -15. d@f this standord to other formats or for incorrect results or domoges resulting from its use.

as Required Per System
Design (See Note 1,
and Detail F)

See Plans for
Conduit Size, Type
and Quantity

Pole Rip-Rap
/ (See Sheet ITS(7))

Maximum Size of Pv Module

Maximum Size of Pv Module

Allowed is 18 Square Feet Allowed is 18 Square Feet Solar Panel Mounting Table
ﬁ ﬂ If the Distance Between ﬁ ﬁ . . .
i o the Pv Module Mounting i i Dimension Distance/Angle
Y L Holes is less than 26.9", N Mounting Strut  ——" - :
0 1 Attach the Clips to the Rails 0l to be Installed on Bgom 0 $1 =D x(sin (S3)) + 4 (in.)
0 0 so the Protruding End of 0 Sides of L-Bracket 0 S2 =D x (sin(S3)) x (tan(S3)) (in.)
the Clips are Facing the (For Adjustability) S3 =90 deg. - S4 (zenith angle)
0 1 Outside Edge of the Module. 0 I sS4 Variable
= <26.9" = = >26.9" =
= A i = If the Dist Bet I = iﬂ] S1 = Panel offset
: € Distance Between i S2 = Optimum vertical clearance between panels (in.)
M ting Strut :
S the Pv Module Mounting S3 = Tilt angle (degrees), also sun elevation from horizon
| tobe Installed on Both ] Hol 26.9" or M 0 0
Sides of L-Bracket oles Is 26.9" or Viore, S4 = Sun zenith angle (degrees) oriented for maximum
0 (For Adjustability) I Attach the Clips to the Rails 0 ] exposure per National Renewable Energy Laboratory (NREL)
n . so the Protruding End of | 1 D = Depth of panel (in.)
U U the Clips are Facing the U Y
Center of the Module.
Outside Edge Mounting Center Mounting
Solar Panel Matrix Table *
) Max. Height of
i Wind Zone Pole . Max. No. of
Detail A (MPH) | Height (FT) Stiffeners | Solar Panels | UPPET S?E{)Pa“e'
90 or 110 20 Not Included 1 15
Thread Each Stainless 90 or 110 30-60 Not Included 2 20 A
Steel Banding Through One 90 or 110 30 Included 3 25
of the Sets 90 or 110 40-60 Included 4 30
of margw kanlerS ?Oles 130 20-60 Not Included 1 15
in the Bucket as Shown
and Place at the Desired 130 30-60 Included 8 25
Location on the Pole. * - ITS pole height less than 20 ft. have not been designed
to support solar panels
See Plans for
Additional Photovoltaic Modules Wire Gauge Size
Detail B

See Detail B

Stainless Steel

Banding (Min.

%" Width, 0.030"
Thickness)

2 Bandings Per Bracket.

Mounting Bracket
Varies by Manufacturer

Cabinet for Solar
Control Unit and Batteries
(When Required)

Contractor to Size Cabinet
Appropriately for System

Being Supplied.

Mount Bottom of Cabinet 3' Min.
Above Grade.

See Note 7.

See Detail E

See Detail D

See Detail C

1vI

&
E 6’ [ Grommet Batt
0= u 9" Gravel Civg:y
POLE MOUNTING
~0
-y See Plans Include When Battery Clamp
=z For Barrier \ See Plans For Plans Require D E T A I L S
o Protection . Conduit Size, Type Batteries to
S5 Type and Need 1 and Quantity be Installed Cable Strap
SE Ground Box Clamp S I1TS(24)-15
Nk : or CGB -
o= \K t i .
Q2 gg:”sdriggfl%’a’g» Side of Connector See Note 2 CO”?_;L'L Conduit FILE:  15(24)-15.dgn o TxDOT [cks TxDOT Jows TxDOT [cks TxDOT
il Ground Box © TxDOT June 2015 CONT | SECT JOB HIGHWAY
Fsoundsation 53) REVISIONS 0028/ 13 141 IH-10
- . . ee Sheet ITS(3 i ' '
] ITS Pole with Cabinet Detail C Detail D Detail E oreT oY SHeen to.
2o Not fo Scale —— _ EEE— BMT JEFFERSON 56
e

e

777
)

Ground Box
When Required -
(Type-Battery
Box with Apron)
(See Note 2)
(See ED Standard
Sheets)

N

Mounting Bracket
Varies by Manufacturer

Photovoltaic Module
Bracket Mounting Holes

Detail F

2.
Explanation of ITS Solar Power System Descriptive Code

3.

SPS X {X W) X W{X AH) X xX A¢X ) 7
Construction Application
INS = Install
REM = Remove 4.
REL = Relocate
Total System Load Capacity (Watts) 5.
Total Solar Panel Capacity (Watts) 6
Total Battery Capacity (Amp Hours) 7
No. of Charge Controllers (EA) x ’
Amperage Capacity of Each (Amps)
Cabinet Installation Type
1 =TS Pole Mounted Cabinet (Type 1, 2, or 3)
2 = Manufacturer Supplied on Pedestal Pole 8
3 = Manufacturer Supplied on Timber Pole 9
Example: SPS INS (60W) 1440W (750AH) 3x50A (1)
10.

1.

General Notes:

Orient photovoltaic module (Pv) for optimum exposure to sunlight (face to the south) per
National Renewable Energy Laboratory (NREL) guidelines. Prior

to installation, check the location to ensure there is no overhead obstruction

that would block the Photovoltaic Module from receiving full sunlight. Unless specified
elsewhere, mount a minimum of 14' above grade.

When required for batteries to be installed in a battery ground box, place the batteries
ona Y%6" thick plastic sheet and connect batteries together. Place a plastic cover
(battery bell jar) over the top of each battery and secure the battery
bell jar to the battery with a strap. The batteries, bell jars, straps and
thick plastic sheet will be subsidiary to special specification "ITS Solar Power System."
When required for batteries to be installed in an pole mounted cabinet, wire batteries
according to manufacturer's recommendations. Provide the number of
batteries as required by the manufacturer. Stack the batteries in the
cabinet on shelves with 1" vertical separation.

3/16"

See Electrical Details (ED) standard sheets for additional requirements
regarding the installation of ground boxes/battery boxes, and conduit.

Use materials specifically designed for attaching cabinets, photovoltaic modules,
etc., to poles.

See special specification "ITS Solar Power System" for further requirements.

When provisioned in the plans, solar controller and batteries are permitted to be installed
along with ITS equipment inside ITS pole mounted cabinet for new installations.

For existing conditions, solar controller and batteries are permitted if spare capacity
exists. Engineer to verify existing cabinet type and spare capacity before sizing

solar power system.

Pv = Photovoltaic
See sheets ITS(1), ITS(2), and ITS(4) "ITS Pole Details" for further
information regarding the ITS pole assembly.

Use hardware specifically designed for attaching equipment
(i.e., cabinet, photovoltaic module, etc.) to pole as recommended
by equipment manufacturer. Provide mounting details for approval.

Min. 1" PVC Conduit.
See Plans For Conduit
Type, and Quantity.

Bushing
with

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ITS SOLAR POWER SYSTEM
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
Ng\CSJ 0028-13-141\STANDARDS\ i +s(25) -15. d@f this standord to other formats or for incorrect results or domoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

17: 58 PM

\BMTTRAFC\Wrong Woy Dr

1:

11/29/2021

T

DATE

ivi

FILE

Air T inal . -
A Torminal i N Back of Explanation of ITS Solar Power System Descriptive Code
- uminum
Pole ] Rubber SPS X (X W) X WX AH)X xX AdX )y 7
Sk Gasket Construction Application T
>D Solar Panel Mounting Table INS = Install
. . . REM =R
< Dimension Distance/Angle 7J\]77 Al REL = Re?&%\{:
- : - | L :{%
S1 =D x(sin (S3)) + 4 (in.) il Total System Load Capacity (Watts)
[ i S2 =D x (sin(S3)) x (tan(S3)) (in.) \J i
S3 = 90 deg. - S4 (zenith angle) 3 Cabl Total Solar Panel Capacity (Watts)
1 S4 Variable an'e
D Clamp Total Battery Capacity (Amp Hours)
< S1 = Panel offset %r CGBt No. of Charge Gontroflers (EA)
Steel ITS Pole S2 = Optimum vertical clearance between panels (in.) onnector 0. 0 arge Lontrollers X
(See Sheet ITS(1), Y $3 = Tilt angle (degrees), also sun elevation from horizon = Amperage Capacity of Each (Amps)
ITS(2), and $4 = Sun zenith angle (degrees) oriented for maximum Cabinet Installation Type
ITS(4)) _ exposure per National Renewable Energy Laboratory (NREL) Detail A 1= ITS Pole Mounted Cabinet (Type 1, 2, or 3)
D = Depth of panel (in.) ~ == 2 = Manufacturer Supplied on Pedestal Pole
%] 3 = Manufacturer Supplied on Timber Pole J
Example: SPS INS (60W) 1440W (750AH) 3x50A (1)
Min. 1" PVC Conduit.
- See Plans for Conduit
Type, and Quantity.
*J\ﬁ* f Thread Each Stainless
\;Bvﬁﬁhmg Steel Banding Through One
Grommet of the Sets
of Narrow Center Holes
in the Bucket as Shown
and Place at the Desired
M Location on the Pole.
L Photovoltaic Module
Pt (See Note 1)
See Plans for
Wire Gauge Size Cable
Clamp
or CGB
Connector
i Side of :
See Detail D ) Detail E Ground Box Detail D
See Detail F .
Additional Photovoltaic Detail B
Modules as Required Per
System Design
(See Note 10)
Cabinet for Solar i
Direction Control Unit and Batteries \'\;lg;iigélgg ?Ar:rft'j?atcturer
of Travel L %- (When Required). y
Q 1Yw B . .
SlE 4 %" Outer Dia. Contractor to Size Cabinet Batter )
53 Cast Aluminum Pipe M1 Appropriately for System Covery Photovoltaic Module
See Plans & 2 o= (See Note 8) Being Supplied. Bracket Mounting Holes
for Barrier 8 = olf ) Mount Bottom of Cabinet 3' Min.
Protection S 2la Frangible Pedestal h Above Grade. Battery
Type and Need Sln 8|9 Pole Base
N 2e g% (See Note 13) b \tlsvr;]mn% Box ]
22 0|8  Had to Attach en Required - Stra Maximum Size of Pv Module _ .
TR c|o . Wargage p iCEa_ — See Detail A (Type-Battery P Allowed is 18 Square Feet 0 0
2| E 1" x 4" Grade 5 See Detail B Box with Apron) AN il il
alln s ) % Carriage Bolts T See Plans for (See Note 2) U v
. ®|d b Conduit Size. T (See ED Standard See Note 2 If the Distance Between — [ 0
" J_M © onduit Size, Type Sheets) "
T Flush (0, + %") —— ) and Quantity the Pv Module Mounting 0 0
. . . — — — - e 7 e r £0 , Y Holes is less than 26.9",
F T —=m N v See Note 7 4 Ay 4 ‘ﬂ'// S/ Attach the Clips to the Rails 0 0
T . " Min. " Min. .
|| A N oo 4 v — v Detail C 5o the Protruding End of = <26.9" =
Ll N I Pole Rip-Rap N —— the Clips are Facing the = =
‘ ‘ | S HH (See Sheet TS(7)) . . ‘_J' f, Outside Edge of the Module. il Mounting Strut
~—]= /—i Conduit Opening Include When I tobe Installed on Both 0
u | 2 %" Wide k ﬁ ﬁ Sides of L-Bracket
— ~—— See Plans for (Both Sides) Plans Require [ (For Adjustability) |
L Conduit Size, Type Batteries to See Detail C i 1 n n
—— and Quantity ) / be Installed ee Detal Mounting Strut ~ —— !y g
<§§:§ 8 in. (Sch. 40) = 1 in Battery 9" Gravel [l to be Installed on Both Il
. [ — | Pipe Shaft Dia. ‘T Ground Box. Fill If the Distance Between Em— 0 Sides of L-Bracket 0 Outside Edge Mounting
S —— 3 the Pv Module Mounting (For Adjustability)
= 13" Dia. Helix Screw-in or Standard Holes is 26.9" or More, 0
L —F (%" Plate) Drill Shaft Foundation Attach the Clips to the Rails = 226.9" =l
—— (See Note 9) so the Protruding End of = =
Grounding System the Clips are Facing the Lt
k (See Sheet ITS(19)) Center of the Module. 0 0
Foundation I I %
(See Sheet ITS(3)) ; i
Detail For Photovoltaic Module, Cabinet, and Batteries Located
Out of Clear Zone on Aluminum Pole Maximum Size of Pv Module Center Mounting -
—_———— Allowed is 18 Square Feet %@ Traffic
ot to Scale = Oge:rgt'ions
. ivision
I Texas Department of Transportation s,a,,f,;’,d

General Notes:

1.

Orient photovoltaic module for optimum exposure to sunlight (face to the south) per
National Renewable Energy Laboratory (NREL) guidelines. Prior
to installation, check the location to ensure there is no overhead obstruction
that would block the Photovoltaic Module from receiving full sunlight. Unless specified
elsewhere, mount a minimum of 14' above grade.
When required for batteries to be installed in a battery ground box, place the batteries
ona Y6" thick plastic sheet and connect batteries together. Place a plastic cover
(battery bell jar) over the top of each battery and secure the battery
bell jar to the battery with a strap. The batteries, bell jars, straps and 3/16"
thick plastic sheet will be subsidiary to special specification "ITS Solar Power System."
When required for batteries to be installed in an pole mounted cabinet, wire batteries
according to manufacturers recommendations. Provide the number of
batteries as required by the manufacturer. Stack the batteries in the
cabinet on shelves with 1" vertical separation.

See Electrical Details (ED) standard sheets for additional requirements
regarding the installation of ground boxes/battery boxes, and conduit.

Use materials specifically designed for attaching cabinets, photovoltaic modules,
etc., to poles.

10.
1.

2.

See special specification "ITS Solar Power System" for further requirements.

See plans for electrical conductor circuit size from solar cabinet to ITS pole mounted
cabinet. Circuit to be designed based off of ITS equipment design load and allowable 5%
voltage drop over distance from the solar assembly to ITS cabinet.
Provide pedestal pole assembly in accordance with Item 687. Unless otherwise shown on the plans,
pole shaft shall be one piece, Schedule 40 aluminum pipe, ASTM B429 or B221 (alloy 6061-T6 only).
Aluminum conduit will not provide the necessary strength and will not be allowed.
Use either a screw-in type anchor foundation or a drilled shaft foundation
as identified in the plans. When plans require a drilled shaft
foundation, construct in accordance with Item 416 and standard sheet TS-FD.
Install the screw-in type anchor foundation as per manufacturer's recommendations.
On a slope, install one edge at ground level. Screw-in shaft foundation will be
subsidiary to special specification "ITS Solar Power System."
If more than 2 photovoltaic modules are needed, a second pedestal pole assembly may be required.

See sheets ITS(1)-15, ITS(2), and ITS(4) "ITS Pole Details" for further
information regarding the steel ITS pole assembly.

Pv = Photovoltaic

13.

Per manufacturer's recommendations, engage all threads on the
pedestal pole base and pipe unless the pipe is fully seated into
base. In high winds, use a pole and base collar assembly

to add strength and prevent loosening at connection.

Use hardware specifically designed for attaching equipment
(i.e., cabinet, photovoltaic module, etc.) to pole as recommended
by equipment manufacturer. Provide mounting details for approval.

ITS SOLAR POWER SYSTEM
ALUMINUM POLE MOUNTING
DETAILS

ITS(25)-15

FILE:  +s(25)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
Ng\CSJ 0028-13-141\STANDARDS\ i +s(26) -15. d@f this standord to other formats or for incorrect results or domoges 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:

17: 59 PM

\BMTTRAFC\Wrong Woy Dr

1:

11/29/2021

T

DATE

ivi

FILE

4" Min. Thread Each Stainless
Air Terminal %" RMC Steel Banding Through One
(See ITS(5)) j\ N of the Sets
S Back Of of Narrow Center Holes
i Cabinet in the Bucket as Shown
Solar Panel Mounting Table and Place at the Desired
? Location on the Pole.
[ Dimension Distance/Angle
<> S1 =D x (sin (S3)) + 4 (in.) Q )
s2 =D x (sin(S3)) x (tan(S3)) (in.) S Detail E
L _ S3 = 90 deg. - S4 (zenith angle) T Bushing Photovoltaic Module
sS4 Variable == Bracket Mounting Holes
& S1 = Panel offset ) Gasket and
D S2 = Optimum vertical clearance between panels (in.) RM Conduit Lock Ring
< S3 = Tilt angle (degrees), also sun elevation from horizon T Blf’gy Er Sf;l]ng
S4 = Sun zenith angle (degrees) oriented for maximum ype LB) ock Ring Mounting Bracket
exposure per National Renewable Energy Laboratory (NREL) 4 . Varies by Manufacturer
D = Depth of panel (in.) o Detail A
Steel ITS Pole St — )
(See Sheet ITS(1), L Min. 1" PVC Conduit.
ITS(2), And Stainless Steel See Plans for Conduit - -
ITS(4)) Banding (Min - " Type, and Quanity. | ]
" Wi g ' — Additional T 5
%" Width, 0.930 Thickness) Weatherhead Bushing f 0
2 Banding Per Bracket. Required When with If the Distance Between — I I
Additional Solar Grommet the Pv Module Mounting 0 0
N Photovoltaic Module Panels are Holes is less than 26.9",
(See Note 1) Required. Attach the Clips to the Rails I 0
so the Protruding End of = <26.9" il
p the Clips are Facing the = =
See Detail E Outside Edge of the Module. il Mounting Strut
Weatherhead Cable [ tobe Installed on Both 0
D %" RMC See Plans for Clam 0 Sides of L-Bracket 0
> Wire Gauge Size P (For Adjustability)
< Additional Photovoltaic Modules 9 Cél’ CGBt J i
as Required Per System q | onnector
Design (See Notz;al\é)o;;ﬁ f ) GrouigjeBgi Maximum Size of Pv Module / Outside Edge Mounting
Detail F Allowed is 18 Square Feet ﬁ 0l
Detail B : ]
. ’ Mounting Strut ~ ——l’
Cabinet for Solar ) Il to be Installed on Both i
Control Unit and Batteries If the Distance Between — I Sides of L-Bracket 0
(When Required) the Pv Module Mounting (For Adjustability)
Holes is 26.9" or More, ., U
i Contractor to Size Cabinet Attach the Clips to the Rails = 2269 =10
Appropriately for System Battery so the Protruding End of = =
Timber ITS Pole Being Supplied. o L Cover the Clips are Facing the I
(ANSI 05-1 Class 5) Mount Bottom of Cabinet 3' Min. Center of the Module. I 0
Direction (See Note 8) r Above Grade. Battery 0 0
of Travel
i B
See Plans L See Detail A - Strap " s —
for Barrier = aximum Size of Pv Module Center Mounting
Protection . K AN Allowed is 18 Square Feet =emerfounting
Type and Need Stainless Steel See Detail D
v ) Banding (Min. Ground Box See Note 2 Detail G
i " Width, 0.030" Thickness) :;‘ When Required - ——
2 Banding Per Bracket. i Min. 1* RMC gypeiﬁ,agery )
! ox with Apron .
- | See Detail B (See Note 2) I:)Et_allc
Pole Rip-Rap | ee Detai (See ED Standard Explanation of ITS Solar Power System Descriptive Code
,ﬁ (See Sheet ITS(7)) ! Sheets)
T, * 77 T TTITTIT i RTTT T 7 SPS X (X XVLLAH)XXXA&X)G 7
! 18" Min. RMC *<+‘§ 18" Mi Construction Application
* —! S INS = Install
f t | REM = Remove
REL = Relocate
K See Note 7 (S:gﬁ(ijlﬁrésizfgr Type Cabl Total System Load Capacity (Watts)
ze, , able
. d tit & i
Grounding System and Quantity & See Detail C Clamp Total Solar Panel Capacity (Watts)
(See Sheet ITS(19)) "
9" Gravel
WN See Plans for Fill Total Battery Capacity (Amp Hours)
gﬁé‘%&ﬁ{ﬁi Type Butt-Wrap Include When Plans Require No. of Charge Controllers (EA) x
Ground \ Batteries to be Installed Amperage Capacity of Each (Amps)
R in Battery Ground Box. Conduit Cabi ;
i Conduit inet Installation Type
See Plans g’;a%%’t‘d““ Size, Hub onaut 1= ITS Pole Mounted Cabinet (Type 1, 2, or 3)
ype, Y- 2 = Manufacturer Supplied on Pedestal Pole
3 = Manufacturer Supplied on Timber Pole
Foundation : H : : :
(See Sheet ITS(3)) Detail For Photovoltaic Module, Cabinet, and Batteries Located Detail D Example: SPS INS (60W) 1440W (750AH) 3x50A (1)
Out of Clear Zone on Timber Pole
Not to Scale %@ Traffic
= Oge;rgt.ions
. ivision
I Texas Department of Transportation s,a,,f,;’,d

General Notes:

1. Orient photovoltaic module for optimum exposure to sunlight (face to the south) per 6.
National Renewable Energy Laboratory (NREL) guidelines. Prior 7
to installation, check the location to ensure there is no overhead obstruction .
that would block the Photovoltaic Module from receiving full sunlight. Unless specified
elsewhere, mount a minimum of 14' above grade. 8
2. When required for batteries to be installed in a battery ground box, place the batteries .
on a 3/16" thick plastic sheet and connect batteries together. Place a plastic cover
(battery bell jar) over the top of each battery and secure the battery
bell jar to the battery with a strap. The batteries, bell jars, straps and 3/16" 9
thick plastic sheet will be subsidiary to Special Specification "ITS Solar Power System." 10.
3. When required for batteries to be installed in an pole mounted cabinet, wire batteries
according to manufacturer's recommendations. Provide the number of 11.
batteries as required by the manufacturer. Stack the batteries in the 12
cabinet on shelves with 1" vertical separation. .
4. See Electrical Details (ED) standard sheets for additional requirements
regarding the installation of ground boxes/battery boxes, and conduit.
5. Use materials specifically designed for attaching cabinets, photovoltaic modules,

etc., to poles.

See Special Specification "ITS Solar Power System" for further requirements.

See plans for electrical conductor circuit size from solar cabinet to ITS pole mounted
cabinet. Circuit to be designed based off of ITS equipment design load and allowable 5%
voltage drop over distance from the solar assembly to ITS cabinet.

Provide 20' or 40' in length ANSI 05-1 Class 5 timber poles treated per ltem 627, "Treated Timber Poles".
Install pole as shown or at the edge of the Right of Way. If more than two photovoltaic modules are needed
provide the taller timber pole. Timber pole will be subsidiary to Special Specification "ITS Solar Power System."
Use materials specifically designed for attaching cabinets, photovoltaic modules, etc., to poles.
See sheets ITS(1), ITS(2), and ITS(4) "ITS Pole Details" for further
information regarding the steel ITS pole assembly.
Pv = Photovoltaic

Use hardware specifically designed for attaching equipment
(i.e., cabinet, photovoltaic module, etc.) to pole as recommended
by equipment manufacturer. Provide mounting details for approval.

ITS SOLAR POWER SYSTEM
WOOD POLE MOUNTING
DETAILS

ITS(26)-15

FILE:  +s(26)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
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DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

|
|

_ NOTES:

1. FOR INSTALLATION LOCATIONS, SEE PLAN SHEETS.

2. ORIENTATION OF THE THERMAL AND CCTV CAMERAS MAY VARY BY
LOCATION. SEE PLAN SHEETS FOR DETAILS. THERMAL CAMERA
SHALL BE FACING I-35 OFF RAMP. QUANTITY OF THERMAL AND
CCTV MAY VARY BY PROVIDER AND LOCATION.

12 MIN

] ﬁ
@ (¥
[T

3. REFER TO STANDARD SHEET TS-FD FOR ADDITIONAL FOUNDATION
DETAILS.

6’ MIN. SPECIAL POLE
. T 4. SEE ITEM 687, "PEDESTAL POLE ASSEMBLIES" FOR FURTHER

REQUIREMENTS.

5. PER MANUFACTURER’S RECOMMENDATIONS, ENGAGE ALL THREADS
ON THE PEDESTAL POLE BASE AND PIPE UNLESS THE PIPE IS
FULLY SEATED INTO BASE. USE A POLE AND BASE COLLAR
ASSEMBLY TO ADD STRENGTH AND PREVENT LOOSENING ON
CONNECTION.

20’

© 6. SEE STANDARD SHEET ELECTRICAL DETAILS (ED) FOR
- ADDITIONAL REQUIREMENTS REGARDING THE INSTALLATION OF
CONDUITS, CONDUCTORS, AND CABINETS.

16"

7. UNLESS OTHERWISE SHOWN ON THE PLANS, POLE SHAFT SHALL
— S BE ONE PIECE, SCHEDULE 40 ALUMINUM PIPE, ASTM B429 OR
B221 (ALLOY 6061-T6 ONLY).ALUMINUM CONDUIT WILL NOT
DEVELOP THE NECESSARY STRENGTH AND WILL NOT BE
ALLOWED.

BASE COLLAR ASSEMBLY 8. ENSURE HEIGHT OF CONDUIT IS BELOW TOP OF ANCHOR BOLTS.

SAFETY BASE

9. INSTALL BATTERIES IN THE CABINET. WIRE BATTERIES
ACCORDING TO MANUFACTURER’S RECOMMENDATIONS.

EDGE OF TRAVEL LANE (SEE NOTE 3)

EDGE OF PAVED SHOULDER

MAX.

on

/GROUND ELEVATION

J— =-_mT ° N / DocuSigned by:
T e iy ( 11/30/2021

NN S p——
| SESTER
|:\\\<2> 2" PVC SCH 40

Ptr Jungn
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NAME DATE

CLASS "C"
CONCRETE

6

FOUNDAXION
(SEE NOTE 4)

24"

FRONT VIEW SIDE VIEW REAR VIEW

IH-10

DETECTOR POLE
MASTER DETAIL
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DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

NOTES:

1. DETAILS SHOW A TYPICAL LED WRONG WAY SIGN WITH A SOLAR
POWER [NSTALLATION.

2. FOR SIGN INSTALLATION LOCATIONS, SEE PLAN SHEETS.

3. WHEN THE SHOULDER IS 6’ OR LESS [N WIDTH, THE SIGN MUST
BE PLACED AT LEAST 12' FROM THE EDGE OF THE TRAVEL LANE.
WHEN THE SHOULDER IS GREATER THAN 6° IN WIDTH, THE SIGN
MUST BE PLACED AT LEAST 6° FROM THE EDGE OF THE
SHOULDER.

4. SEE SMD STANDARD SHEETS FOR LATERAL AND VERTICAL
CLEARANCES AND SIGN MOUNTING DETAILS. INSTALL SIGNS AS
SHOWN ON THE PLAN SHEETS.

SOLAR PANEL 5. ORIENT SOLAR PANEL FOR OPTIMUM EXPOSURE TO SUNLIGHT
(FACE TO THE SOUTH). PRIOR TO INSTALLATION, CHECK THE
LOCATION TO ENSURE THERE IS NO OVERHEAD OBSTRUCTION
THAT WOULD BLOCK THE SOLAR PANEL FROM RECEIVING FULL
SUNL IGHT. UNLESS SPECIFIED ELSEWHERE, MOUNT A MINIMUM OF
14’ ABOVE GRADE.

12° MIN

‘//////~7SOLAR PANEL

6" MIN.

W ROND et w48
. WAaY .

(SEE NOTE 3)

MIN.

14’

SLIP BASE

EDGE OF TRAVEL LANE
EDGE OF PAVED SHOULDER

GROUND ELEVATION
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Ptr Jungn 11/30/2021
3BDOFB8D3636401 / /
NAME DATE

36"
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DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

NOTES:

1. DETAILS SHOW A TYPICAL LED WRONG WAY SIGN WITH A SOLAR
POWER INSTALLATION.

2. FOR SIGN INSTALLATION LOCATIONS, SEE PLAN SHEETS.

3. WHEN THE SHOULDER IS 6° OR LESS IN WIDTH, THE SIGN MUST
BE PLACED AT LEAST 12° FROM THE EDGE OF THE TRAVEL LANE.
WHEN THE SHOULDER IS GREATER THAN 6’ IN WIDTH, THE SIGN
MUST BE PLACED AT LEAST 6° FROM THE EDGE OF THE
SHOULDER.

4., SEE SMD STANDARD SHEETS FOR LATERAL AND VERTICAL
CLEARANCES AND SIGN MOUNTING DETAILS. INSTALL SIGNS AS
SHOWN ON THE PLAN SHEETS.

5. ORIENT SOLAR PANEL FOR OPTIMUM EXPOSURE TO SUNLIGHT
(FACE TO THE SOUTH). PRIOR TO INSTALLATION, CHECK THE
LOCATION TO ENSURE THERE IS NO OVERHEAD OBSTRUCTION
THAT WOULD BLOCK THE SOLAR PANEL FROM RECEIVING FULL
SUNLIGHT. UNLESS SPECIFIED ELSEWHERE, MOUNT A MINIMUM OF
14’ ABOVE GRADE.

SOLAR PANEL SOLAR PANEL

12° MIN

‘//////**SOLAR PANEL

= USE _CGB TYPE :
I CONNECTOR WHERE : EXTENSION POLE
: CABLE ENTERS POLE. L

— =l ; LEQR%/@?N)G %EHS%H) (%5
.W RONG ./ a X

(SEE NOTE 3)

MIN.

14’

SLIP BASE
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DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

NOTES:

1. DETAILS SHOW A TYPICAL LED WRONG WAY SIGN WITH A SOLAR
POWER INSTALLATION.

2. FOR SIGN INSTALLATION LOCATIONS, SEE PLAN SHEETS.

3. WHEN THE SHOULDER IS 6 OR LESS IN WIDTH, THE SIGN MUST
BE PLACED AT LEAST 12' FROM THE EDGE OF THE TRAVEL LANE.
WHEN THE SHOULDER IS GREATER THAN 6&° IN WIDTH, THE SIGN
MUST BE PLACED AT LEAST 6’ FROM THE EDGE OF THE
SHOULDER.

4. SEE SMD STANDARD SHEETS FOR LATERAL AND VERTICAL
CLEARANCES AND SIGN MOUNTING DETAILS. INSTALL SIGNS AS
SHOWN ON THE PLAN SHEETS.

5. ORIENT SOLAR PANEL FOR OPTIMUM EXPOSURE TO SUNLIGHT
(FACE TO THE SOUTH). PRIOR TO INSTALLATION, CHECK THE
LOCATION TO ENSURE THERE [S NO OVERHEAD OBSTRUCTION
THAT WOULD BLOCK THE SOLAR PANEL FROM RECEIVING FULL
SUNL IGHT. UNLESS SPECIFIED ELSEWHERE, MOUNT A MINIMUM OF
14° ABOVE GRADE.

SOLAR PANEL

12° MIN /SOLAR PANEL SOLAR PANEL\
6° MIN. ‘ EXTENSION POLE\;
ANTENNA —Ff USE CGB TYPE :
(TYP.) CONNECTOR WHERE :
CABLE ENTERS POLE. L
| /EXISTING SIGN
“
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2 « A —
" 0O —_— . -
= 3 z
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DocuSign Envelope ID: 4E7CC551-17AD-43DA-93D7-E1D028BCD55D

MAINTENANCE:
Notes: All erosion and sediment control and other protective measures identified in the
(1) The Site Description is accomplished using various sheets, each revealing SOIL STABILIZATION PRACTICES SW3P must be maintained in effective operating conditions. If site inspections
seporate details. . This Index Sr_1ee+'s purpose i§ to point the user to the required by this permit identify BMP's that ore not operating effectively,
appropriate location where the information required by the TPDES CGP can be INTERIM: maintenance shall be performed before the next anticipated storm event, or as
found. necessary to maintain the continued effectiveness of storm water controls. If
(2} The project Iimits shown on the Title Sheet and |imits of TxDOT Right Of Way _ TEMPORARY SEEDING _ %  PRESERVATION OF NATURAL RESOURCES maintenance prior to the next anticipated storm event is unpracticable, mainten-
shall also be the limits of coverage of the SW3P. MULCHING (Hay or Straw) FLEXIBLE CHANNEL LINER ance must be scheduled and occomplished as soon aos practical.
. BUFFER ZONES OTHER INSPECT ION:
NATURE OF ACTIVITY: Install Wrong Way Driver Technology
PERMA T Qualified personnel shall inspect disturbed areas of the construction site that
ERMANENT: have not been finally stabilized, areas used for storage of materials that are
SEEDING RETENTION BLANKET exposed to precipitation, structural control measures, and locations where
INTENDED SEQUENCE OF MAJOR SOIL DISTURBING ACTIVITIES: N/A H H H
BLOCK SOD CHANNEL LINER vehicles enter or exit the site.
THER Inspection Cycle Option:
OTHE [ 1. At least every 14 calendar days or within 24 hrs after 0.5 inches or
more of rainfall.
® 2. At least every 7 calendar days.
STRUCTURAL PRACTICES (T/P) * [ 3. At least monthly(Engineer & DEQC approved revision to SW3P required).
TOTAL AREA OF SITE: AREA TO BE DISTURBED: a).Disturbed areas that are exposed to precipitation shall be inspected for
- TF PAVED FLUMES i i f I lutant teri th i tem.
I[f area of disturbonce con be expected to exceed 1.0 acres, Beaumont District Skt ENCE _ evu.:lence of, or ‘H_WG potential for, po _u on_s.en ering e drainage system
Standard SW3P-B should be included in the plans. HAY BALES ROCK BEDDING AT CONSTRUCTION EXIT Sediment and erosion control measures identified on the SW3P shall be observed
- TIMBER MATTING AT CONSTRUCTION EXIT to ensure that they are operating correctly. Locations where vehicles enter
ROCK BERMS H H H H H H H
PRE-CONSTRUCTION RUNOFF CO-EFFICIENT: N/A _— or <'ex|+ the site shall be mspec-rec':l for evidence of offsite sediment tracking.
PIPE SLOPE DRAINS SEDIMENT TRAPS Sediments must be removed from sediment control structures no loter thon the
POST-CONSTRUCTION RUNOFF CO-EFFICIENT: N/A CHANNEL LINERS SEDIMENT BASINS time that the design capacity has been reduced by 50%.
b).Based on the result of the inspection, the SW3P shall be revised to include
STORM SEWERS CURB and GUTTER
. E— _— (show on Site Map) additional or modified BMP's designed to correct the
EXISTING SOIL DESCRIPTION: T A AY A ANDY LOAM
SILT LOAM, CLAY AND S STORM INLET SEDIMENT TRAP VELOCITY CONTROL DEVICES observed deficiency. Revisions to the SW3P must be completed within seven
STONE OUTLET STRUCTURES ~ EROSION CONTROL LOGS (7) calendar days following the inspection.
DIVERSION, INTERCEPTOR, or PERIMETER SWALES c).A repor:-r summarizing the scope, date, name and quo'l ifications of inspector,

GENERAL LOCATION MAP: SEE TITLE SHEET AND LOCATION MAP —— and major observations relating to the implementation of the SW3P shall be

DIVERSION, INTERCEPTOR, or PERIMETER DIKES produced and retained as part of the SW3P for 3 years from date of final
stabilization.

RECEIVING WATERS: SEGMENT NUMBER 0601 * T means Temporary - P means Permanent

d).The following records must be maintained and either attoched to or referenced
SEGMENT NAME _ NECHES RIVER TIDAL in the SW3P, and mode readily available upon request to the parties in Part
PERMANENT POST CONSTRUCTION TSS CONTROLS I11.D.1 of the CGP: 1).The dates when major grading octivities occur; 2).The
LOCATION OF WETLAD OR SPECIAL AGUATIC SITES:  NUA e e o e e e o ¢ ores
. . 1 1 1 .

RETENTION / IRRIGATION por ' ; v tizot Y

EXTENDED DETENTION BASINS INSPECTOR PAPERWORK CHECKLIST:
DRAINAGE PATTERNS:  N/A VEGETATIVE FILTER STRIPS / VEGETATIVE SWALES 0 Contact Form (1)

CONSTRUCTED WETLANDS [J Notice of Intent (1)(2)

TYPICAL AREAS OF SOIL DISTURBANCE: N/A WET BASINS [ sw3P Certification Statement (signed by AE) (2)

[0 Delegation of Signature Authority (all Inspectors signing reports) (2)(3)
[J TPDES General Permit (2)(3)
OTHER CONTROLS [0 Environmental Document (2)
TYPICAL AREAS WHICH WILL NOT BE DISTURBED: NJ/A [ Inspection and Maintenance Report (2) (3)
WATERING FOR DUST CONTROLS [J Notice of Termination (2)
_ SEDIMENT REMOVAL FROM ROADWAY (SWEEPING) [0 SW3P Plan (2)(3)
LOCATION OF OFF-SITE SURFACE RECEIVING WATERS: N/A LOADED TRUCKS WILL BE COVERED WITH TARP L) [Inspector Qualification Form (2) (3)
[0 Project Diary(2)(3)
(1) The information should be displayed on the Project Bul IeTTn Board.
The above indicated practices are proposed to control pollutants in storm water (2) The information should be g part of the permanent SW3P file
discharges. These practices are based on information contained in TxDOT Storm maintained ot the Area Office. . .
Water Management Guidelines. The Schedule of implementation of these practices (3) The information should be maintained at the Field Office.

LOCATIONS WHERE STABILIZATION PRACTICES WILL OCCUR: N/A will be based on the intended Sequence of Major Soil Disturbing Activities. STORM WATER POLLUTION PREVENTION PLAN is consistent with requirements specified
Stabilization measures shall be initiated mo later than 14 days after in applicable sediment and erosion site plans or site permits, or storm water
construction activity of that portion of the site has temporarily or permanently management site plans or site permits approved by State, Tribal or local
ceased. officials (i.e. MS4 Permits).

Describe construction and waste materials expected to be stored on site and Any reportable quantity of Hazordous Maoterial release must be reported to the

LOCATIONS OF OFF-SITE STORAGE OF MATERIALS AND EQUIPMENT, WASTE, BORROW; proposed controls to reduce pol lutants from these moterials (include storage Notional Response Center ot 1-800-424-8802. In addition the Beoumont District

OR DEDICATED MATERIAL PROCESSING PLANTS:  N/A practices spill prevention and response. ALL WASTE MATERIAL WILL BE DISPOSED OF "Hazordous Material Spill I[nformation Form" must be completed ond mailed to the

EPA Regional Office in Dallas, Tx.
IN ACCORDANCE WITH ALL STATE LAWS AND REGULATIONS. NO CONSTRUCTION WASTE MATERIAL . L
A copy of the Construction General Permit is part of the SW3P.
WILL BE BURIED ON SITE. IN THE EVENT OF A SPILL WHICH MAY BE HADARDOUS, THE
BPILL_%OORDIII\fA'IJ'rOR*SHALL BE C%ONTACTED IMMEDIAI_ELY. T T 5 DocuSigned by: %(@
. escribe pollutont sources from areas other fthan construction and measures

LOCATIONS WHERE STORM WATER DISCHARGES TO SURFACE WATERS: implemented at those sites to minimize pollutont dischorges.  DISPOSAL AREA, pb{'w j) 11/30/2021 Innsmg:;ﬁ;ﬂ:nspomﬂon

SAWPIT GULLY STOCKPILES, AND HAUL ROADS SHALL BE CONSTRUCTED IN A MANNER THAT WILL MINIMIZE SW3P INDEX
AND CONTROL THE AMOUNT OF SEDIMENT THAT MAY ENTER RECEIVING WATER. TEMPORARY (SW3P-1)

LOCATION OF POLLUTION CONTROL MEASURES:  N/A STRUCTURAL CONTROLS MAY BE REQUIRED TO CONTROL POLLUTANTS.
Descr ibe measures necessory to protect |isted endangered or threatened species, FEVisions | piv.nos PROJECT NO. no.
or critical habitat. N/A 0785005 i 6 63
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TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by

f this stondord to other

"Texas Engineering Proctice Act”.

d by the

TxDOT assumes no responsibility for the conversion o

The use of this stondord is governe:
TEIBEBTTRAFC\Wrong Way Driving\CSJ 0028-13-141\STANDARDS\ec116.dgn

DISCLAIMER:

1DK2B/2021

4’ minimum steel or wood posts spaced at 6’ to 8'.
RA T
Softwood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE“LLJEQAE§
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
f/{Fas-l-en fabric to the top strond of the wire using

hog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a frack undercarriage capable of producing linear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)

(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" square.
Backfill and hand tomp.

TEMPORARY SEDIMENT CONTROL FENCE

st

Filter fabric 3’ min. width. Dozer tracks create ftrack imprints

arallel to the slope contour.
Top of Fencegﬁ\\ 4\\\\\\ P o}

Backfill & hand tamp. 90° Embed posts 18" min.

¢ F;"l,\\ 43; or Anchor if in rock.

W/z il VI
R

‘%\)\\\/A\\\/A\ VANV ANVVAN

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
;;gg;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND

runoff. A 2 year storm frequency may be used to calculate the flow rate

POLLUTION CONTROL MEASURES
to be filtered. Sediment Control Fence FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444%::::>F4447

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from a drainage area larger than 2 acres. FILE: ecll6 N TXDOT ‘chM hmvp ‘wmmLS
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 0028 13 141 IH-10
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No warranty of any
ty for the conversion

ng from its use.

ibil

ng Practice Act".

s governed by the "Texas Engineeri
TxDOT assumes no respons

The use of this standard
s made by TxDOT for any purpose whatsoever.

of this standard to other formats or for incorrect results or damages result

DISCLAIMER:

Kkind

. dgn

ing\CSJ 0028-13-141\DGNS\Epi

PM

T: \BMTTRAFC\Wrong way Dri

1:18: 11

1172972021

DATE:
FILE:

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 ITl. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit . . . . |:| No Action Required E Required Action
required for projects with 1 or more acres disturbed soil. Projects with any [0 No Action Required X Required Action . .
disturbed soil must protect for erosion and sedimentation in accordance with General (applies to all projects):
Item 506. Action No. Comply with the Hazard Communication Act (the Act) for personnel who will be working with
. . . . . hazardous materials by conducting safety meetings prior to beginning construction and
List MS4 Operator(s) that may receive discharges from this project. Tf1 H H H H H making workers aware of potential hazards in the workplace. Ensure that all workers are
They may need to be notified prior to construction activities. 1. Refer to TxDOT Standard Specifications in the event historical issues .0 . P! ! c " P . "
or archeological artifacts are found during construction. Upon dis- provided with personal protective equipment appropriate for any hazardous materials used.
1. TxDOT - Beaumont District covery of archeological artifacts (bones, burnt rock, flint, pottery, Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
2. Cities of Baytown, Beaumont, Groves, Lumberton etc.) cease work in the immedigte area and contact the Engineer used on the project, which may include, but are not Iimited to the following categories:
Neder land, Orange, Port Arthur, Port Neches, and Vidor. immediately. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing

compounds or additives. Provide protected storage, off bare ground and covered, for

I:' No Action Required & Required Action products which may be hazardous. Maintain product labelling as required by the Act.
Action No. Iv. VEGETATION RESOURCES Maintain on adequate supply of on-site spill response materials, as indicated in the MSDS.
. . . . . . . . . . In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
1. Prevent sforn'wofer pol Iu+|?n by controlling erosion and sedimentation in D No Action Required & Required Action in accordance with safe work practices, and contact the District Spill Coordinator
’ g;:gnl—soz?fhw;:; ;;I;E,Sc’::r:l;:i;szrl]ZgO:(e)cessory +o control pol lution or a8 rction No. immediately. The Contractor shall be responsible for the proper containment and cleanup

f all pr + ills.
required by the Engineer. of all product spills

3. The project is estimated to involve less than one acre of soil disturbance.

In the event the project disturbance acreage becomes equal to or greater 1. No tree vegetation removal/trimming of ony kind is allowed. Contact the Engineer if ony of the fol lowing are detected:
v proJ ; grstur 9 au . 9 Exceptions are al lowed for mowed and maintained grass and landsc aping. *» Dead or distressed vegetation (not identified as normal)
than one acre, the CGP is applicable. Contact TxDOT project inspector for * Trash piles, drums, canister, barrels, etc.

coordination with DEQC for necessary action.
4., Take measures to prevent construction materials aond debris including, but
not Iimited to wastewater (i.e., cooling liquid, etc.) associated with

Undesirable smells or odors
Evidence of leaching or seepage of substances

Any other evidence indicating possible hazardous materials or contamination

concrete removal from entering any inlets, ditches, or waterways. discovered on site.
List below any bridge class structure(s), not including box culverts, being
I1. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER replaced, rehabilitated, removed, extended or modified as part of this project,
ACT SECTIONS 401 AND 404 or state "None", if applicable.
1f "None", then no further action is required. Otherwise TxDOT is responsible
USACE Permit required for filling, dredging, excavating or other work in any for completing asbestos assessment/inspection and evaluation for presence of lead.
water bodies, rivers, creeks, streams, wetlands or wet areas. V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
The Contractor must adhere to all of the terms and conditions, including CRITICAL :_IABITAT' STATE LISTED SPECIES, CANDIDATE SPECIES Provide results ?elow:
Regional conditions for the State of Texas, associated with the following AND MIGRATORY BIRDS. Structure Location PSN Element Lead Asbestos
permit(s): none
K] No Permit Required [J No Action Required X Required Action
[0 Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or Action No If Asbestos is present, then TxDOT must retain a DSHS |icensed asbestos consultant
wetlands offected) to assist with the notification, develop abatement/mitigation procedures, and perform
. management activities as necessary.
[0 Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) 1. If any animal enters the work area, do not harm, harass, or at
[0 Individual 404 Permit Required: Permit = tempt to handle; let the animal leave on its own. If Asbestos is not present, then TxDOT is still required to notify DSHS
. . - prior to any scheduled demolition.
[:] Other Nationwide Permit Required: NwPs 2. If caves or sinkholes are discovered on site, cease work in the

In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordination between the Engineer and
asbestos consultant in order to minimize construction delays and subsequent claims.

area and contact the TxDOT Inspector or DEQC for guidance.
3. Comply with "Wildlife: Regulatory Requirements and Best Management
Practices" section found in the Beaumont District Environmental

Field Guide. Hazardous Materials or Contamination Issues Specific to this Project:
4, Contractor shall maintain compliance with the Migratory Bird Treaty

Required Actions: List waters of the US permit applies to, location in project
and check Best Management Practices planned to control erosion, sedimentation
and post-project TSS.

. . Action No.
. . . Act (MBTA) and TPW Code Section 64.002. The full TxDOT MBTA guidance '
1. Maintain @ neat and clean worksite next to the water and do not al low any may be found here: 1. Comply with TxDOT Standard Specification 7.12 and Special Provision 006-012
debris to fall into the water. https: //ftp. t xdot. gov/pub/txdot- info/env/toolkit/350-01-gui. pdf if evidence of hazardous
2. Comply with "Work In or Near Waters/Wetlands Regulatory Requirements and 5 R i A + Maint P BMPs the Maint materials or contamination is noted during construction.
Best Management Practices" section found in the Beaumont District + Roadside Appurtenance Maintenance Program § from the Maintenance 2. Notify TxDOT Inspector or DEQC of any hazardous materials spills

EA Best Management Practices Summary Report shall be reviewed and
implemented where appropriate.

Environmental Field Guide. including fuel, hydraulic fluid, etc.

VII. OTHER ENVIRONMENTAL ISSUES

(includes regional issues such as Edwards Aquifer District, etc.)

The elevation of the ordinary high water marks of any areas requiring work
to be performed in the waters of the US requiring the use of a nationwide

ti i R ir Action
permit can be found on the Bridge Layouts. D No Action Required Iz equired Actio
Action No.
Best Management Practices: 1. Comply with "General Construction” section found in the Beaumont
Erosion Sedimentation Post-Construction TSS District Environmental Field Guide.
®
[] Temporary Vegetat ion [Jsiit Fence [] vegetat ive Fi Iter Strips §' §%1;’§;::t
[J Biankets/Matt ing [] Rock Berm [J Retention/Irrigation Systems I Texas Department of Transportation anda
[J uten [J triongular Filter Dike [] Extended Detention Basin R TA PER T
[ soading [ send Bag Berm [ constructed Wetlands ENVIRONMEN L ERMITS '
LIST OF ABBREVIATIONS A T T
Interceptor Swale Straw Bale Dike Wet Basin
D P D I D ' BMP: Best Monogement Practice SPCC: Spill Prevention Control and Cantermeosure ISSUES ND COMMI MEN S
[J piversion Dike [ Brush Berms [] Erosion Contro! Compost CGP:  Construct ion General Permit SW3P:  Storm Water Pol lution Prevention Plon
B . . DSHS: Texas Depa-tment of State Health Services PCN:  Pre-Construction Notification E P I C
[JErosion Control Compost [J Erosion Control Compost [(JMutch Fitter Berm and Socks  |riwa: Fegeral Highway Administration PSL:  Project Specific Location
. . . MOA: Mermorandun of Agrearent TCEQ: Texas Camission on Envirowental Quolity
t Ich Filt t Filt
[J Mutch Filter Berm and Socks [] Mulch Filter Berm ond Socks [] Compost Filter Berm and Socks NOL: of Standing TPOES: Teros Pol Iutont DI e £l imination System : _ e S T s
[] compost FiIter Berm and Socks [] Compost FiIter Berm and Socks [_] Vegetat ion Lined Ditches MS4: Municipal Separate Stormwater Sewer System TPWD:  Texas Parks and Wildlife Department IW Q)MM I |1 2/3/2021J : - 99 : : :
MBTA: Migratary Bird Treaty Act TxDOT: Texas Depa-tment of Transportation e ©7TxDOT_ February 2019 conr [secr oo HIGHNAY
[ stone Outlet Sediment Traps [] Sand Fi Iter Systems NOT: Not ice of Termination T&E: Threatered and Endangered Species @) APPROVED-BY DATE 0028/13] 141 IH-10
. . NWP:  Notiowide Permi t USACE: U.S. Amy Corps of Engineers DIST COUNTY SHEET NO.
[ sediment Basins NOI: Notice of Intent USFWS: U.S. F i shond Wi I Ii feServ ice DIS TRI CT ENVI RONMBITAL DEPA RT MENT BMT|  JEFFERSON J ©5
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