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LOCATION MAP

GENERAL NOTES

COMBINED QUANTITIES
ESTIMATE & QUANTITY

TRAFFIC CONTROL PLAN STANDARDS
TCP GENERAL NOTES
SEQUENCE OF CONSTRUCTION
BC (1)-21 THRU BC (12)-21
TCP(2-1)-18

TCP(2-4)-18

TCP(2-6)-18

TCP (3-1)- 13 THRU TCP (3-2)-13
TCP (3-3) - 14

TCP (3-4)- 13

TCP (5-1)- 18

WZ(BTS-1)-13

WZ(BTS-2)-13

WZ(BRK)-13

TRAFFIC DETAILS

US 90 AT KINGSWAY ADVANCE WARNING SIGNALS LAYOUT

US 90 ATKINGSWAY ADVANCE WARNING SIGNALS WIRING DIAGRAM
US 57 ATMAIN ST INTERCONNECT

US 57 ATHAROLD AVEINTERCONNECT

US 57 ATVETERANS BLVD INTERCONNECT

EAGLE PASS OFFICE TOWER INTERCONNECT

US 57 INTERCONNECT COMMUNICATION LAYOUT

US 57 ATMONROE ST TRAFFIC SIGNAL IMPROVEMENT

FM 1021 ATFM 3443 TRAFFIC SIGNAL IMPROVEMENT

TRAFFIC STANDARD

TS-CF-21

TS-BP-20

SMD (GEN)-08

SMD (SLIP-1) THRU SMD (SLIP-3)-08
ED(1)-14 THRU ED(12)-14

PM(1)-20 THRU PM(3)-20
SMA-80(1)-12 THRU SMA-80(2)-12
DMA-80(1)-12 THRU DMA-80(3)-12
MA-C-12

81
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93
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SP-80(1) -12 THRU SP-80(2)-12
TSR(3)-13 THRU TSR(4)-13
RFBA-13
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6/24/2022 FRAMOS2

LENGTH
COUNTY LOCATION PROJECT CSJ HIGHWAY FEET VILES TYPE OF WORK PROJECT LIMITS REFERENCE MARKER
FROM: 0.1MI N OF KINGSWAY 416 + 0.926
VAL VERDE 1 0022-10 -076 Us 90 1,056.00 0.200 INSTALL/REPLACE SIGNS
TO:0.1MI S OF KINGSWAY 416 + 1.126
TRAFFIC SIGNAL FROM: MAIN ST 370 + 1.393
2 0300-01-108 us 57 2,661.12 0.504
INTERCONNECT TO:US 277 370 + 1.897
TRAFFIC SIGNAL FROM: 0.1MIW OF MONROE ST 370 + 0.210
MAVERICK 3 0300-01-109 us 57 1,066.56 0.202
IMPROVEMENTS TO:0.1MI E OF MONROE ST 370 + 0.412
TRAFFIC SIGNAL FROM: 0.1 WEST OF FM 3443 550 + 2.253
4 1229-01-076 FM 1021 1,056.00 0.200
IMPROVEMENTS TO:0.1EAST OF FM 3443 550 + 2.453
TOTAL 5,839.68 1.106

NOTE:
FOR CONSTRUCTION PURPOSES REFER TO
REFERENCE MARKERS FOR PROJECT LIMITS.
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2022
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Project Number: Sheet
County: VAL VERDE, ETC. Control: 0022-10-076, ETC.

Highway: US 90, ETC

GENERAL NOTES:

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

Antonio Reyna — Antonio.Reyna1@itxdot.gov

Alberto Chavez — Alberto.Chavez@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 the District, Project Type (Construction or Maintenance),
Letting Date, CCSJ/Project Name.

Item 5 - Control of the Work

The Contractor shall maintain and preserve the integrity of all “existing survey
markers” by avoiding the disturbance of such markers; which include all control
points (horizontal and/or vertical), stakes, marks, and right-of-way markers. The
Department will repair all Contractor disturbed control points, stakes, marks, and
right-of-way markers. The cost for any and all repairs to the “existing survey
markers” will be deducted from money due or to become due to the Contractor.

Contact the Laredo District Signal Section (956-712-7770) for coordination with
TxDOT underground lines and/or facilities.

Prior to construction must call 811 to verify any utilities located within project
limits. Contractor will also coordinate with utility owners listed below for any
adjustments needed to sanitary sewer manholes, water valves, gas valve,
telecommunication, television manhole located within project limits. The utility
company is responsible for any adjustment when necessary. The work should
be performed in a manner as to not delay construction contractor work activity.

Contractor will make necessary arrangements with the utility owner(s) when
utility adjustments are required, as a result of construction activities.

General Notes Sheet A

Utility Owner Phone Number City/County
TxDOT (956) 712-7400 Laredo/Webb

AEP TEXAS (361) 881-5532 Corpus Christi/Nueces
City of Del Rio (830) 774-8622 Del Rio/Val Verde

(Gas System)

Item 6 - Control of Materials

Contact the project engineer to request material a minimum of one work day prior
to pick up. Load material with contract personnel. Store material in a safe
location off TXDOT property or Right of Way, unless otherwise approved by the
Engineer. Use material furnished by TxDOT only on the TxDOT project(s)
intended. Return any unused material as soon as possible.

Item 7 - Legal Relations and Responsibilities

No significant traffic generator events identified.

Jurisdictional Waters of the United States and Project Specific Locations (PSL)
Coordination - This project requires permit(s) with environmental resource
agencies. There is a high probability that environmentally sensitive areas will be
encountered on contractor designated project specific locations (PSLS) for the
project (including but not limited to haul roads, equipment staging areas, parking
areas, etc.).

Requirements for Work within Jurisdictional Waters of the United States:

The department has been authorized to perform work within designated areas of
the project under U.S. Army Corps of Engineers (USACE) nationwide permit
(NWP) #14 and/or #3a and/or #3b.

The contractor will not initiate activities in a project specific location (PSL)
associated with a U.S. Army Corps of Engineers (USACE) permit area (i.e. an
area where the USACE has jurisdiction) that has not been previously evaluated
by the USACE as part of the permitting for this project. Such activities include,
but are not limited to, haul roads, equipment staging areas, borrow and disposal
sites. Associated defined here includes materials delivered to or from the PSL.
The permit area includes all waters of the U.S. and their associated wetlands
affected by activities associated with this project. Special restrictions may be
required for such work in these USACE jurisdictional areas. The contractor will
be responsible for any and all consultations with the USACE regarding activities,
including PSLs, which have not been previously evaluated by the USACE. The

General Notes Sheet B
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Project Number: Sheet 7
County: VAL VERDE, ETC. Control: 0022-10-076, ETC.

Highway: US 90, ETC

Contractor will provide the department with a copy of all consultation(s) or
approval(s) from the USACE prior to initiating activities.

The contractor may proceed with activities in PSLs that do not affect a USACE
permit area if a self determination has been made that the PSL is
non-jurisdictional or proper USACE clearances have been obtained in
jurisdictional areas or have been previously evaluated by the USACE as part of
the permit review of this project. The contractor is solely responsible for
documenting any determination(s) that their activities do not affect a USACE
permit area. The contractor will maintain copies of their determination(s) for
review by the department and/or any regulatory agency.

The disturbed area for all project locations in the Contract, and the Contractor
project specific locations (PSLs) within 1 mile of the project limits for the
Contract, will further establish the authorization requirements for storm water
discharges. The Department will obtain an authorization to discharge storm water
from the Texas Commission on Environmental Quality (TCEQ) for the
construction activities shown on the plans. The Contractor is to obtain required
authorization from the TCEQ for Contractor PSLs for construction support
activities on or off the ROW. When the total area disturbed in the Contract and
PSLs within 1 mile of the project limits exceeds 5 acres, the Contractor shall
provide a copy of the Contractor Notice of Intent (NOI) for the PSLs to the
Engineer and to the local government operating a municipal separate storm
sewer system (MS4) if applicable. If the total area of project disturbed areas and
PSLs total between 1-acre but less than 5-acres, the Contractor shall post the
appropriate Contractor Construction Site Notice for all Contractor PSLs to be in
compliance with TCEQ storm water regulations.

In order to expedite the approval process for PSLs or to eliminate or minimize
potential impacts to project progress, initiate coordination efforts with the
U.S.A.C.E. within 30 days from the date of “authorization to begin work” for all
PSLs that are in areas where the USACE has jurisdiction (i.e. USACE permit
areas). If this is not done, the contractor waives the right to request any contract
time considerations if project progress is impacted and PSL’S approval is still
pending.

Requests submitted to the area engineer will be evaluated on this basis, and will
require documentation showing substantial early coordination efforts to expedite
the approval process as herein stated. The request will include a detailed
chronological summary status with dates of coordination activities with the
resource agencies, including those occurring after the initial coordination, to be
reviewed and confirmed by the district’s environmental section.

General Notes Sheet C

For PSLs that fall within USACE permit areas, the Contractor must document
and coordinate with the USACE, if required, before any excavation hauled from
or embankment hauled into a USACE permit area by either (1) or (2) below.

1. Restricted Use of Materials for Previously Evaluated Permit Areas. The
Contractor will document both the project specific location (PSL) and their
authorization and the Contractor will maintain copies for review by the
Department and/or any regulatory agency. When an area within the project
limits has been evaluated by the USACE as part of the permit process for this
project, then:

a. Suitable excavation of required material in the areas shown on the plans
and cross sections as specified in Item 110 is used for permanent or
temporary fill (Item 132, Embankment) within a USACE permit area may be
restricted;

b. Suitable embankment (Item 132) from within the USACE permit area is
used as fill within a USACE evaluated area may be restricted; and,

c. Unsuitable excavation or excess excavation [“Waste”] (Item 110) that is
disposed of at an approved location within a USACE evaluated area may
be restricted.

2. Contractor Materials from Areas Other than Previously Evaluated Areas. The
Contractor will provide the Department with a copy of all USACE coordination
or approvals before initiating any activities for an area within the project limits
that has not been evaluated by the USACE or for any off right-of-way locations
used for the following, but not limited to, haul roads, equipment staging areas,
borrow and disposal sites, including:

a. ltem 132, Embankment, used for temporary or permanent fill within a
USACE permit area; and,

b. Unsuitable excavation or excess excavation [‘Waste”] (Iltem 110,
Excavation) that is disposed of outside a USACE evaluated area.

Storm Water Regulations Requirements:

The Contractor shall be responsible for (off ROW) PSLs applicable to the TCEQ
Construction General Permit (CGP) requirements and will notify the Engineer of
the disturbed acreage within one (1) mile of the project limits. The Contractor
shall obtain any required authorization form the TCEQ for any Contractor PSLs
for construction support activities on or off ROW.

The total disturbed areas within the ROW are anticipated at less than one (1)

acre and/or this project is classified as “surface work” consisting of an asphalt
overlay of an existing roadway without shoulder-up disturbances. Due to this

General Notes Sheet D
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Highway: US 90, ETC

type of construction, the project qualifies for exclusion under the Construction Item 421 - Hydraulic Cement Concrete

General Permit (CGP) issued by the Texas Commission on Environmental
Quality (TCEQ) on February 15, 2008. However; should the sum of the
Engineer’s anticipated disturbances and all of the Contractor's (On ROW and off
ROW) PSLs equal or exceed the one (1) acre threshold, both TxDOT and the
Contractor shall have project responsibilities under the CGP that reverts to non-
exclusion status. To insure project compliance with all applicable water quality
regulations, the Contractor shall obtain Engineer approval for all non-depicted
areas of disturbance that increases the Engineer’s initial soil and vegetation
disturbed area estimates before associated work operations start.

Item 8 - Prosecution and Progress

No closures will be allowed on the weekends which include the following
holidays: January 1, the last Monday in May, July 4, the first Monday in
September, the fourth Thursday in November, December 25 and Easter
weekend.

Item 9 - Measurement and Payment

Coordinate and provide off-duty law enforcement officers with officially marked
vehicles (if patrol cruisers are available from the enforcement agency involved)
during the following operations: traffic signal upgrades and lane closures For
payment through TxDOT state force account method, complete the weekly
tracking forms 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.

Submit Material on hand (MOH) payment requests at least _5_ working days
prior to the end of the month for payment on that month’s estimate. For out of
town MOH submit requests at least 10 working days prior to the end of the
month.

Item 416 - Drilled Shaft Foundations

Place the grounding rods for the traffic signal poles at the nearest ground box.
The ground rod will be 5/8” x 10 feet. A continuous bare or green insulated
copper wire (no. 6) will be installed from the ground rod to the base of the traffic
signal.

General Notes Sheet E

Sulfate resistant cement concrete shall be used in all situations for structural
elements in contact with the natural ground. These includes, but is not limited to,
all reinforced concrete pipe, concrete box culverts, drill shafts, bridge columns,
bridge abutments, wingwalls, approach slabs, inlets, manholes, junction boxes,
ground boxes and all concrete riprap.

Air entrainment is not required. If concrete is supplied with air entrainment, the
concrete must adhere to the requirements of item 421.4.2 4.

Item 500 - Mobilization

"Materials-on-Hand" payments will not be considered in determining percentages
used to compute mobilization payments.

Item 502 - Barricades, Signs, and Traffic Handling

Designate, as the Contractor Responsible Person (CRP), an English speaking
employee on-call nights and weekends (or any other time that work is not in
progress) with a local address and telephone number for maintenance of signs
and barricades. This employee will be located within one (1) hour of traveling
time to the project site. Notify the Engineer in writing of the name, address and
telephone number of this employee. Furnish this information to local law
enforcement officials.

The time frame for the Contractor to provide properly maintained traffic control
devices before they are considered to be in non-compliance with this Item, is 48
hours regardless of the days of the week involved after notification is done in
writing by the Engineer.

When advanced warning flashing arrow panel(s) is/are specified, maintain one
standby unit in good condition at the job site ready for immediate use is required.

Notify the Engineer (956-712-7770) at least two weeks prior to a proposed traffic
pattern change(s) that will require a revision to traffic signals. This is required to
provide the State/City time to perform a traffic study, determine the new signal

timing and phasing settings that need to be implemented with the traffic change.

The Contractor will be paid for 5 months of Barricades, Signs, and Traffic
Handling per signal work order location.

General Notes Sheet F



DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

Project Number:
County: VAL VERDE, ETC.

Highway: US 90, ETC

Whenever it is necessary for the signals to be turned off, when directed/approved
by the Engineer, hire off-duty law enforcement officers as covered by Item 9 to
control the traffic until the signals are back in satisfactory condition.

Traffic control required for this project will not be paid for directly, but will be
considered subsidiary to the various bid items.

Provide two-way radios in areas where flagmen do not have visual contact with
one another or cannot communicate with one another.

Limit lane closures to a maximum of 2 miles. If more than one lane closure
location is desired, provide a minimum of a 2 mile passing zone between
locations. Provide a separate sign set up for each location.

Ensure equipment not in use, stockpile aggregate, and other working materials
are:

A minimum of 30 feet from the edge of the travel lane;

Do not obstruct traffic or sight distance;

Do not interfere with the access from abutting property; or

Do not interfere with roadway drainage.

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

During the holiday time frame of December 215t through January 1st, every effort
should be taken to ensure that all travel lanes remain open where possible.

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

Item 506 - Temporary Erosion, Sedimentation, and Environmental Controls

It is not anticipated that any erosion, sedimentation, or environmental control
devices will be needed on this project. However, in the event that such controls
are necessary, the SW3P for this project shall consist of the use of any
temporary erosion control measures deemed necessary by the Engineer and as

General Notes Sheet G

Sheet

Control: 0022-10-076, ETC.

provided under this item. Payment for this work will be determined in accordance
with Article 4.4, “Changes in the Work”.

Item 618 - Conduit
Place conduit in an area not exceeding 2 feet in any direction from a straight line
and the depth of the conduit will be 2 feet, except when crossing a roadway,
where the depth will not be more than 3 feet or less than 1 foot below the bottom
of the base material in the roadway when placed by the jacking or boring method.

Item 624 - Ground Boxes

Do not place ground boxes in driveways or wheelchair ramps. Alternate ground
box locations will be as directed. Ground box aprons will have a 2% slope.

Item 636 - Signs

Salvage and deliver all aluminum sign faces to the local TxDOT maintenance
office.

Item 644 - Small Roadside Sign Assemblies

Salvage and deliver all aluminum sign faces to the local TxDOT maintenance
office.

Item 666 — Reflectorized Pavement Markings
Reflectivity requirements for Type | will be as per Item 666.

Payment on Type | markings requiring retroreflective testing will be made at a 75%
rate until passing test results are received.

Item 680 - Highway Traffic Signals

All workers installing electrical materials, including conduit in trenches, services
poles and all others system electrical apparatus, will be directly supervised by
persons who have completed a TxDOT approved course in electrical
underground installations. Furnish evidence of satisfactory completion of the
underground electrical installation for roadway illumination and signal control
course for all personnel responsible for direct supervision of electrical installation
work.

General Notes Sheet H
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Project Number:
County: VAL VERDE, ETC.

Highway: US 90, ETC

The signal installation will be wired to operate in accordance with the wiring
diagram shown in the plans. The contractor will ensure that the timing and
phasing are the same as shown in the plans. All timing and phasing will be
approved and/or provided by the Transportation Operations Engineer prior to
downloading to the controller.

On the terminal block, use the left side for the home runs and the right side for
the signal heads. This pattern will be used in all signal installations.
For grounding and bonding install a green insulated copper wire no. 6.

Item 682 - Vehicle and Pedestrian Signal Heads

All new signal heads will be covered with burlap from the time of installation until
the signal is placed in operation. Position all vehicle signal section heads and
pedestrian signal heads to provide the best view for motorists and pedestrians.

Item 684 - Traffic Signal Cables

For each traffic signal installation where signal cable is required, provide a
minimum length of 5 feet for each conductor terminating in the controller.

Label all traffic signal cables, vehicle detector cables, and pedestrian signal
cables terminating in the controller with marker ties and permanent markers.

Item 690 - Maintenance of Traffic Signals

Prior to construction, meet with the District Transportation Operations Section to
determine salvageable traffic signal equipment. Dispose of all other equipment
not deemed salvageable by the Engineer or his representative in a manner
approved by the Engineer.

Item 6001 - Portable Changeable Message Sign

Provide TWO (2) electronic portable changeable message signs as required by
the Engineer. Provide backups and keep operational and available on the jobsite
at all times during traffic control operations. The electronic portable changeable
message signs will be made available for utilization for the entire duration of the
project, including all alternative locations.

General Notes Sheet |

Sheet

Control: 0022-10-076, ETC.

Item 6185 — Truck Mounted Attenuator (TMA) and Trailer
Provide one (1) Truck Mounted Attenuator as required by the Engineer. Provide
backup and keep operational and available on the jobsite at all times during traffic
control operations. The Truck Mounted Attenuator will be made available for
utilization for the entire duration of the project, including all alternative locations.
Item 6306 — Video Imaging Vehicle Detection System

Place a 5-foot camera support plumb; this item and its installation will be
considered subsidiary to this bid item.

Program and input the detection zones as shown on the plans. Adjust the focus
and zoom the camera to achieve the best picture quality.

Detection accuracy must be a minimum of 95% on each lane.

General Notes Sheet J
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ITEM NO. | DESC NO. DESCRIPTION UNIT =
PLAN SHEET 41 | 43 | 44 | 4 49-5152-53
500 6001 MOBILIZATION LS 1
502 6002 BARRICADES, SIGNS AND TRAFFIC HANDLIN MO 5
618 6023 CONDT (PVC) (SCH 40) (2" LF 161 161
618 6047 |CONDT (PVC) (SCH 80) (2") (BORE) LF 89 89
620 6009 ELEC CONDR (NO.6) BARE LF 260 612 | 637 | 1509
620 6010 ELEC CONDR (NO.6) INSULATED LF 20 16 36
621 6002  |TRAY CABLE (3 CONDR) (12 AWG) LF 245 | 245
624 6008 GROUND BOX TY C (162911)W/APRON EA 2 2
628 6002 REMOVE ELECTRICAL SERVICES EA 1 1
628 6124  |ELC SRV TY D 120/240 060(NS)GS(L)SP(O) EA 1 1
628 6307 ELC SRV TY T 120/240 000(NS)GS(N)SP(O) EA 2 2
636 6001  |ALUMINUM SIGNS (TY A) SF 36 36
644 6076 REMOVE SM RD SN SUP&AM EA 2 2
666 6036  |REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 250 | 380 | 630
666 6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 450 | 280 730
666 6054 REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 6 7 13
666 6078 REFL PAV MRK TY | (W)(WORD)(100MIL) EA 4 4 8
666 6147 REFL PAV MRK TY [ (Y)24"(SLD)(100MIL) LF 100 | 100 200
666 6224 PAVEMENT SEALER 4" LF 50501430 | 6480
666 6226 PAVEMENT SEALER 8" LF 250 | 380 630
666 6230 PAVEMENT SEALER 24" LF 550 | 280 830
666 6231 PAVEMENT SEALER (ARROW) EA 6 7 13
666 6232 PAVEMENT SEALER (WORD) EA 4 4 8
666 6300 RE PM W/RET REQ TY | (W)4"(BRK)(100MIL) LF 400 | 670 | 1070
666 6303 RE PM W/RET REQ TY | (W)4"(SLD)(100MIL) LF 4400|3170| 7570
666 6312 |RE PM W/RET REQ TY I (Y)4"(BRK)(100MIL) LF 500 | 235 | 735
666 6315 RE PM W/RET REQ TY | (Y)4"(SLD)(100MIL) LF 4300|1450 | 5750
672 6007 REFL PAV MRKR TY I-C EA 40 35 75
672 6009 REFL PAV MRKR TY II-A-A EA 102 | 112 214
677 6001 ELIM EXT PAV MRK & MRKS (4") LF 5300(1430| 6730
677 6003 ELIM EXT PAV MRK & MRKS (8") LF 250 | 380 630
677 6007 ELIM EXT PAV MRK & MRKS (24") LF 550 | 280 830
677 6008 ELIM EXT PAV MRK & MRKS (ARROW) EA 6 7 13
677 6012 ELIM EXT PAV MRK & MRKS (WORD) EA 4 4 8
678 6001 PAV SURF PREP FOR MRK (4") LF 5300|1430 6730
678 6004 PAV SURF PREP FOR MRK (8") LF 250 | 380 630
678 6008 PAV SURF PREP FOR MRK (24") LF 550 | 280 830
678 6009 PAV SURF PREP FOR MRK (ARROW) EA 6 7 13
678 6016  |PAV SURF PREP FOR MRK (WORD) EA 4 4 8

=t

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022

COMBINED QUANTITIES

7/6/2022

: : STATE
o F.R. o F.R. SHEET NUMBER seeT
NO.

i G. R o: G.R. |TEXAS| SHEET 1 OF 2

FED.RD.| STATE
DIV.NO. |DIST. NO. COUNTY CONTROL  [SECTION | JOB HIGHWAY  NO. .

6 | 22 | VAL VERDE,etc.| 0022 | 010 | 076 | US90,etc.




CSJ*0022-10-076*Summary of Quantites.dgn

= = = a
> | < |= < g -
< ~ N~ ~ w w <
=12 4 4,88 8 3
S tz/gS gz 53 & =
= = O|Qz | FF| 2 =
|>_< g <§t o E g L3 Ol = < |TOTAL:
< | 2 2T zw | 28| < =
o |6 |oT o>z ~ | 8
312 |2 |27(88| 5 |2
%] w i w o o} =
2 = = = wi o
Z Z Z E
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PLAN SHEET 41 | 43 | 44 | 45 |46-4749-51)52-53
680 6011  |INSTALL HWY TRF SIG (UPGRADE) EA 1 1 2
TRAFFIC SIGNAL CABINET AND CONTROLLE | EA 1 1 2
682 6001  |VEH SIG SEC (12")LED(GRN) EA 9 6 15
682 6002 |VEH SIG SEC (12")LED(GRN ARW) EA 4 1 5
682 6003  |VEH SIG SEC (12")LED(YEL) EA 8 9 6 23
682 6004 |VEH SIG SEC (12")LED(YEL ARW) EA 3 2 10
682 6005 |VEH SIG SEC (12")LED(RED) EA 9 6 15
682 6006 |VEH SIG SEC (12")LED(RED ARW) EA 4 1 5
682 6018  |PED SIG SEC (LED)(COUNTDOWN) EA 8 8
682 6054 |BACKPLATE W/REF BRDR(3 SEC)(VENT)ALUM| EA 9 6 15
682 6055 |BACKPLATE W/REF BRDR(4 SEC)(VENT)ALUM| EA 4 1 5
684 6007 |TRF SIG CBL (TY A)(12 AWG)(2 CONDR) LF 1002 | 582 | 1584
684 6008 |TRF SIG CBL (TY A)(12 AWG)(3 CONDR) LF | 250 250
684 6009 |TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 807 | 210 | 1017
684 6010 |TRF SIG CBL (TY A)(12 AWG)(5 CONDR) LF 186 | 426 | 612
684 6012 |TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 174 | 348 | 522
684 6014 |TRF SIG CBL (TY A)(12 AWG)(9 CONDR) LF 516 | 578 | 1094
685 6001  |INSTALL RDSD FLASH BEACON ASSEMBLY EA 4 4
687 6001 |PED POLE ASSEMBLY EA 1] 1
688 6001 |PED DETECT PUSH BUTTON (APS) EA 4 a
688 6003 |PED DETECTOR CONTROLLER UNIT EA ] 1
690 6009 |REMOVAL OF CABLES LF 3290| 6370 9660
690 6024 |REMOVAL OF SIGNAL HEAD ASSM EA 13 11] 24
690 6027 |REMOVAL OF SIGNAL RELATED SIGNS EA 7 7
690 6029 |INSTALL OF SIGNAL RELATED SIGNS EA 4 a
690 6030 |REMOVAL OF PEDESTRIAN PUSH BUTTONS EA 4 4
690 6086 |REMOVE VID IMAGE VEH DET SYS (VIVDS) EA 4 4 STATE FORCE ACCOUNT (TXDOT PROVIDED)
690 6097 |REMOVE SPREAD SPECTRUM ANTENNA EA ] 1 _ - - a
6001 6002 |PORTABLE CHANGEABLE MESSAGE SIGN EA 2 > < < < < " ™
6010 6002 |CCTV FIELD EQUIPMENT (DIGITAL) EA 1 1 2 g & 5 = W o) §
6010 6004  |CCTV MOUNT (POLE) EA 1 1 2 2 3 5, | 82 | 2% =z s
6027 6003 |CONDUIT (PREPARE) LF 90 | 25 | 45 | 10 | 582 752 =z 5z 53 5 < - ) g -
6027 6008 |GROUND BOX (PREPARE) EA 3 | 2 | 2 5 6 18 23 zg | zE | 2y | ¢ < |TOTAL
6058 6001  |BBU SYSTEM (EXTERNAL BATT CABINET) EA 1 1 1 3 i S 8T 3% | 2= ~ o
6062 6017  |ITS RADIO (SNGL)(5 GHZ)-I-O EA 1 2 1 2 6 = 2 2 2 So o> =
6185 6002  |TMA (STATIONARY) DAY 18 4 4 4 19 21 70 3 e i = &5 > 2
6185 6003 | TMA (MOBILE OPERATION) HR 24 24| 48 ITEM | DESC = = = g
6306 6001 |VIVDS PROSR SYS EA 1 | 1 1 1 a4 NO. | NO. DESCRIPTION UNIT —
6306 6004 VIVDS CAM ASSY 360 EA 1 1 1 1 4 rxx FIELD HARDENED ETHERNET SWITCH EA 1 1 1 2 5
6306 6005  |VIVDS CNTRL SOFTWARE EA 1 1 1 1 4 =+ | ETHERNET SURGE PROTECTOR EA 1 2 1 5
6306 6007  [VIVDS CABLING LF 200 | 200 102 16| 518 *** FOR CONTRACTOR INFORMATION ONLY
6306 6018  |VIVDS CAM ASSY (REMOVE) EA 4 4
6306 6020 |VIVDS CABLING (REMOVE) LF 200 200
6423 6007 |FIELD HARDENED ETH SW (INSTALL ONLY) EA 1 1 1 2 5
6423 6008 |ETHERNET SURGE PROTECTOR(INSTALL EA 1 2 1 1 5 %
6423 6014 CELLULAR MODEM RELOCATE EA 1 1 TEXAS DEPARTMENT OF TRANSPORTATION
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0022-10-076

Estimate & Quantity Sheet

DISTRICT Laredo
HIGHWAY FM 1021, US 57, US 90

COUNTY Maverick, Val Verde

CONTROL SECTION JOB 0022-10-076 0300-01-108 0300-01-109 1229-01-076
PROJECT ID A00180050 A00180048 A00184459 A00179928
COUNTY Val Verde Maverick Maverick Maverick TOTAL EST. -L?J:t
HIGHWAY us 90 us 57 us 57 FM 1021
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL EST. FINAL EST. FINAL
500-6001 MOBILIZATION LS 0.190 0.190 0.340 0.280 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 5.000 5.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 161.000 161.000
618-6047 CONDT (PVC) (SCH 80) (2") (BORE) LF 89.000 89.000
620-6009 ELEC CONDR (NO.6) BARE LF 260.000 637.000 897.000
620-6010 ELEC CONDR (NO.6) INSULATED LF 20.000 612.000 16.000 648.000
621-6002 TRAY CABLE (3 CONDR) (12 AWG) LF 245.000 245.000
624-6008 GROUND BOX TY C (162911)W/APRON EA 2.000 2.000
628-6002 REMOVE ELECTRICAL SERVICES EA 1.000 1.000
628-6124 ELC SRV TY D 120/240 060(NS)GS(L)SP(O) EA 1.000 1.000
628-6307 ELC SRV TY T 120/240 000(NS)GS(N)SP(O) EA 2.000 2.000
636-6001 ALUMINUM SIGNS (TY A) SF 36.000 36.000
644-6076 REMOVE SM RD SN SUP&AM EA 2.000 2.000
666-6036 REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 250.000 380.000 630.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 450.000 280.000 730.000
666-6054 REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 6.000 7.000 13.000
666-6078 REFL PAV MRK TY | (W)(WORD)(100MIL) EA 4.000 4.000 8.000
666-6147 REFL PAV MRK TY | (Y)24"(SLD)(100MIL) LF 100.000 100.000 200.000
666-6224 PAVEMENT SEALER 4" LF 5,050.000 1,430.000 6,480.000
666-6226 PAVEMENT SEALER 8" LF 250.000 380.000 630.000
666-6230 PAVEMENT SEALER 24" LF 550.000 280.000 830.000
666-6231 PAVEMENT SEALER (ARROW) EA 6.000 7.000 13.000
666-6232 PAVEMENT SEALER (WORD) EA 4.000 4.000 8.000
666-6300 RE PM W/RET REQ TY | (W)4"(BRK)(100MIL) LF 400.000 670.000 1,070.000
666-6303 RE PM W/RET REQ TY | (W)4"(SLD)(100MIL) LF 4,400.000 3,170.000 7,570.000
666-6312 RE PM W/RET REQ TY I (Y)4"(BRK)(100MIL) LF 500.000 235.000 735.000
666-6315 RE PM W/RET REQ TY I (Y)4"(SLD)(100MIL) LF 4,300.000 1,450.000 5,750.000
672-6007 REFL PAV MRKR TY I-C EA 40.000 35.000 75.000
672-6009 REFL PAV MRKR TY I[I-A-A EA 102.000 112.000 214.000
677-6001 ELIM EXT PAV MRK & MRKS (4") LF 5,300.000 1,430.000 6,730.000
677-6003 ELIM EXT PAV MRK & MRKS (8") LF 250.000 380.000 630.000
677-6007 ELIM EXT PAV MRK & MRKS (24") LF 550.000 280.000 830.000
677-6008 ELIM EXT PAV MRK & MRKS (ARROW) EA 6.000 7.000 13.000
677-6012 ELIM EXT PAV MRK & MRKS (WORD) EA 4.000 4.000 8.000
678-6001 PAV SURF PREP FOR MRK (4") LF 5,300.000 1,430.000 6,730.000
678-6004 PAV SURF PREP FOR MRK (8") LF 250.000 380.000 630.000
678-6008 PAV SURF PREP FOR MRK (24") LF 550.000 280.000 830.000
DISTRICT COUNTY ccsJ SHEET
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0022-10-076

Estimate & Quantity Sheet

DISTRICT Laredo
HIGHWAY FM 1021, US 57, US 90

COUNTY Maverick, Val Verde

CONTROL SECTION JOB 0022-10-076 0300-01-108 0300-01-109 1229-01-076
PROJECT ID A00180050 A00180048 A00184459 A00179928
COUNTY Val Verde Maverick Maverick Maverick TOTAL EST. -L?J:t
HIGHWAY us 90 us 57 us 57 FM 1021
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL EST. FINAL EST. FINAL
678-6009 PAV SURF PREP FOR MRK (ARROW) EA 6.000 7.000 13.000
678-6016 PAV SURF PREP FOR MRK (WORD) EA 4.000 4.000 8.000
680-6011 INSTALL HWY TRF SIG (UPGRADE) EA 1.000 1.000
682-6001 VEH SIG SEC (12")LED(GRN) EA 9.000 6.000 15.000
682-6002 VEH SIG SEC (12")LED(GRN ARW) EA 4.000 1.000 5.000
682-6003 VEH SIG SEC (12")LED(YEL) EA 8.000 9.000 6.000 23.000
682-6004 VEH SIG SEC (12")LED(YEL ARW) EA 8.000 2.000 10.000
682-6005 VEH SIG SEC (12")LED(RED) EA 9.000 6.000 15.000
682-6006 VEH SIG SEC (12")LED(RED ARW) EA 4.000 1.000 5.000
682-6018 PED SIG SEC (LED)(COUNTDOWN) EA 8.000 8.000
682-6054 BACKPLATE W/REF BRDR(3 SEC)(VENT)ALUM EA 9.000 6.000 15.000
682-6055 BACKPLATE W/REF BRDR(4 SEC)(VENT)ALUM EA 4.000 1.000 5.000
684-6007 TRF SIG CBL (TY A)(12 AWG)(2 CONDR) LF 1,002.000 582.000 1,584.000
684-6008 TRF SIG CBL (TY A)(12 AWG)(3 CONDR) LF 250.000 250.000
684-6009 TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 807.000 210.000 1,017.000
684-6010 TRF SIG CBL (TY A)(12 AWG)(5 CONDR) LF 186.000 426.000 612.000
684-6012 TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 174.000 348.000 522.000
684-6014 TRF SIG CBL (TY A)(12 AWG)(9 CONDR) LF 516.000 578.000 1,094.000
685-6001 INSTALL RDSD FLASH BEACON ASSEMBLY EA 4.000 4.000
687-6001 PED POLE ASSEMBLY EA 1.000 1.000
688-6001 PED DETECT PUSH BUTTON (APS) EA 4.000 4.000
688-6003 PED DETECTOR CONTROLLER UNIT EA 1.000 1.000
690-6009 REMOVAL OF CABLES LF 3,290.000 6,370.000 9,660.000
690-6024 REMOVAL OF SIGNAL HEAD ASSM EA 13.000 11.000 24.000
690-6027 REMOVAL OF SIGNAL RELATED SIGNS EA 7.000 7.000
690-6029 INSTALL OF SIGNAL RELATED SIGNS EA 4.000 4.000
690-6030 REMOVAL OF PEDESTRIAN PUSH BUTTONS EA 4.000 4.000
690-6086 REMOVE VID IMAGE VEH DET SYS (VIVDS) EA 4.000 4.000
690-6097 REMOVE SPREAD SPECTRUM ANTENNA EA 1.000 1.000
6001-6002 | PORTABLE CHANGEABLE MESSAGE SIGN EA 2.000 2.000
6010-6002 | CCTV FIELD EQUIPMENT (DIGITAL) EA 1.000 1.000 2.000
6010-6004 | CCTV MOUNT (POLE) EA 1.000 1.000 2.000
6027-6003 | CONDUIT (PREPARE) LF 170.000 582.000 752.000
6027-6008 | GROUND BOX (PREPARE) EA 7.000 5.000 6.000 18.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 1.000 1.000 1.000 3.000
6062-6017 | ITS RADIO (SNGL)(5 GHZ)-I-O EA 6.000 6.000
6185-6002 | TMA (STATIONARY) DAY 18.000 12.000 19.000 21.000 70.000
DISTRICT COUNTY ccsJ SHEET
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0022-10-076

Estimate & Quantity Sheet

COUNTY Maverick, Val Verde

DISTRICT Laredo
HIGHWAY FM 1021, US 57, US 90

CONTROL SECTION JOB 0022-10-076 0300-01-108 0300-01-109 1229-01-076
PROJECT ID A00180050 A00180048 A00184459 A00179928
COUNTY Val Verde Maverick Maverick Maverick TOTAL EST. -L?J:t
HIGHWAY us 90 us 57 us 57 FM 1021
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL EST. FINAL EST. FINAL
6185-6003 | TMA (MOBILE OPERATION) HR 24.000 24.000 48.000
6306-6001 | VIVDS PROSR SYS EA 2.000 1.000 1.000 4.000
6306-6004 | VIVDS CAM ASSY 360 EA 2.000 1.000 1.000 4.000
6306-6005 | VIVDS CNTRL SOFTWARE EA 2.000 1.000 1.000 4.000
6306-6007 | VIVDS CABLING LF 400.000 102.000 16.000 518.000
6306-6018 | VIVDS CAM ASSY (REMOVE) EA 4.000 4.000
6306-6020 | VIVDS CABLING (REMOVE) LF 200.000 200.000
6423-6007 | FIELD HARDENED ETH SW (INSTALL ONLY) EA 5.000 5.000
6423-6008 | ETHERNET SURGE PROTECTOR (INSTALL ONLY) EA 5.000 5.000
6423-6014 | CELLULAR MODEM RELOCATE EA 1.000 1.000
11 STATE FORCE ACCOUNT WORK (PARTICIPATING)| LS 1.000 1.000
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)
DISTRICT COUNTY ccsJ SHEET
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TCP GENERAL NOTES:

1. This is a suggested Traffic Control Plan (TCP). The Contractor may submit an
alternate Traffic Control Plan, signed and sealed by a Licensed Professional Engineer
in Texas, for approval by the Engineer. When mutually beneficial changes are
proposed to the existing Traffic Control Plan and are agreed upon by the Contractor
and the Department, the plan sheets may be developed and signed and sealed by the
Engineer.

2. Refer to Item 8 "Prosecution and Progress" and project general notes for

additional information regarding the Traffic Control Plan.
3. Furnish and install all Traffic Control Plans devices, including but not |imited
to barricades, signs, and work zone markings, in compliance with the latest version of

the Texas Manual on Uniform Traffic Control Devices (TxMUTCD), the State Standard
Traffic Control Plans (TCP) sheets, and the Barricades and Construction (BC) sheets.
Refer to the project general notes for additional information regarding the Traffic
Control Plan.

4, Limit the length of lane closures to maximum of two miles. Refer to sequence of
construction for further information. Allow for all lanes open to traffic during
non-working hours unless otherwise specified in the sequence of construction. Any
additional overnight lane closures not specified in the sequence of construction
will require approval by the engineer.

5. Verify the location and spacing of signs, barricades, and channelizing devices
prior to their placement along vertical curves, horizontal curves, and other
geometric constraints to assure visibility to all motorists.

6. The work has been identified by reference location numbers. Various reference
locations can be worked on simultaneously when approved by the engineer. Once work
has begun at a reference location, it must be worked on continuously through
completion. Additional signing to safely guide traffic through the work area will be
required as directed by the engineer.

7. Place the traffic control devices only while work is actually in progress or a
definite need exists. Always have enough barricades, channelizing devices, and signs
at all times to replace those damaged.

8. Cover all existing signs that conflict with the Traffic Control Plan and uncover
during non-working hours or as directed by the Engineer. Partial coverage of the sign
or coverage by material that will not cover the entire sign all the time is not
permitted.

9. Vary the spacing of signs to meet traffic conditions or as directed by the
engineer and assure that all traffic control devices and work zonme pavement markings

are kept in a highly visible condition (clean, upright and at proper location).
10. Conduct construction operations so as to provide the least possible interference
to traffic and to permit the continuous movement of traffic in all allowable

directions at all times or as permitted by the sequence of construction. Provide for
safe and convenient access to abutting property, highways, public roads, and street
crossings except as otherwise shown on the sequence of construction. The contractor
will maintain at all times two-way traffic or a minimum of one lane using a pilot
vehicle and flaggers.

11. Place all stockpiled material,
devices and work vehicles not in use,
the nearest fravel lane.

waste material, signs, barricades, channelizing
at a minimum of 30 feet from the outer edge of

12. Handle excavated and stockpiled material in such a way that it will

13. Regulate all construction traffic so as to cause a minimal inconvenience to the
traveling public. At the times when it is necessary for trucks to stop, unload or
cross roadways under traffic, provide warning signs and flaggers as needed to
adequately protect the traveling public.

14. During the holiday time frame of December 21st through January 1st, every effort
should be taken to ensure that all travel lanes remain open where possible.

15. Remove from the work area all loose materials and debris resulting from
construction operations at the end of each work day.

not block drainage.

16. Maintain a minimum of ome through lane open in each direction during working
hours except as directed by the Engineer.

17. Moving an existing sign to a temporary location is subsidiary to this item.
Instal lations with permanent supports at permanent locations will be paid for under
the applicable bid item(s).

18. Use of portable changeable message sign as advance notice of lane closures will
be required, as directed by the engineer. For locations that are adjacent to each
other, a single sign in advance of the entire work area is acceptable.

19. Place portable changeable message boards at locations requiring lane closures

for 1 week before the closures or as directed by the engineer.

20. Additional signs, barricades and channelizing devices may be required to

maintain traffic during construction, as shown on TCP standards. Additional signs,
barricades, etc. (if any), will be subsidiary to items 502 "Barricades, Signs and

Traffic Handling".

21. If the contractor chooses to work multiple locations in urban/rural areas

simultaneously, contractor will be responsible for providing all applicable traffic

control devices, including portable changeable message boards, and truck mounted attenuators
at their own expense.

22. Use of truck mounted attenuators as noted on plans, TxDOT traffic control plan standards,

or as directed by the engineer. For locations that are adjacent to each other,
mounted attenuator of the entire work area is acceptable.

23. Refer to BC(6)-21 Portable Changeable Message Sign (PCMS) Standards for a
of abbreviated words and two-word phrases that are acceptable for use on PCMS. Submit
the suggested message for the board to the Engineer for approval.

24. Use plastic drums to channelize traffic when existing pavement markings have
been obliterated.

25. Limit the length of daily work to that area of operation that can be completed
in one work day in order to allow for two-way traffic at night. Such area must not
exceed two (2) miles, unless approved by the engineer. Within the 2 mile section,
only close off the area where actual work is being performed.

26. Provide full-time off-duty uniformed peace officers in officially marked
vehicles as part of traffic control operations. the peace officers must
supply proof of certification by the texas commission on law enforcement
standards. this work will be paid for under the provisions of item 9.
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SEQUENCE OF CONSTRUCTION

GENERAL INSTRUCTIONS

THE FOLLOWING WORK WILL BE PERFORMED ON THE ROADWAY AND NEAR THE SHOULDER.
REFER TO THE TCP PHASES, TCP GENERAL NOTES, AND CORRESPONDING PLAN SHEETS FOR
MORE DETAILED INFORMATION.

INSTALL ALL APPLICABLE BARRICADES, SIGNS, AND WORK ZONE MARKINGS IN ACCORDANCE
WITH TCP, BC AND WZ TxDOT STANDARD SHEETS FOR TRAFFIC CONTROL SETUP.

INSTALL REQUIRED SW3P MEASURES WITHIN CONSTRUCTION LIMITS AS SHOWN IN THE PLANS
OR AS DIRECTED BY THE ENGINEER.

GENERAL SEQUENCE OF CONSTRUCTION

PHASE I - INSTALL PROPOSED TRAFFIC SIGNAL IMPROVEMENTS, ADVANCE WARNING
SIGNS & FLASHERS, AND TRAFFIC SIGNAL INTERCONNECT.

PHASE II - PERFORM FINAL CLEAN UP,

PHASE 1
PLACE ADVANCE WARNING SIGNS AND TRAFFIC CONTROL DEVICES AS SPECIFIED ON
THE TCP, BC, WZ TxDOT STANDARD SHEETS.

PROPOSED ELECTRICAL SERVICES ARE TO BE INSTALLED AS SHOWN [N THE PLANS.
COORDINATE WITH UTILITY COMPANY AS NEEDED.

INSTALL PROPOSED TRAFFIC SIGNAL IMPROVEMENTS, ADVANCE WARNING SIGNS & FLASHERS,
AND TRAFFIC SIGNAL INTERCONNECT AS SHOWN IN THE PLANS.

REMOVE AND INSTALL PAVEMENT MARKINGS AS SHOWN IN PLANS.

PHASE 11

PERFORM FINAL CLEAN UP AND REMOVE ALL BARRICADES AS DIRECTED BY THE ENGINEER.
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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 apparelmeeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel,” or equivalent revisions, and labeled as ANSI107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

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

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

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

when flogging is used at night.

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

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

1. Only pre-qualified products shallbe used. The "Compliant Work Zone
Traffic ControlDevices List" (CWZTCD) describes pre-qualified products
and 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 approvalof the Engineer.

No warranty of any

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

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

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

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

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

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

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

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shallerect the http://www.txdot.gov
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shallbe COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
revised to show oppropriate 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 willpermit and traffic volumes - -
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)

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

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

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

DISCLAIMER:

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

1. 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
® Traffic
13. Inactive equipment and work vehicles, including workers' private vehicles ;’ Safety
must be parked away from travellanes. They should be as close to the ITexasDePaftme"fOfTfa"SPO"faﬁon Standard
right-of-way line as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.
z BARRICADE AND CONSTRUCTION
. GENERAL NOTES
AND REQUIREMENTS
N
2% BC(1)-21
S& FLe: be-21.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
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1,5.6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G620-9TP | zoNE SPACING
I
N S TRAFFIC SIZE
(Opli;nal 20107 % %R20-5T | FINES
see Note -lo DOUBLE H i *
Tand ) / X ¥R20-50TP | L Sign Conventional | Expressway/ Posted | Sign
oens ROAD WORK Numt_)er Roaod Freeway Speed [Spacing
1 { O <= NEXT X MLES or Series e
. T ; % %G20-267 | WORK_ZONE G20-1bTL Foel
CROSSROAD X 9 X X cw20? MPH | (Apprx.)
«
| | Ccw21
X X 0 120
. b X n " INTERSECTED 1Block - City <= [1000-1500 - Hwy X Cw22 48" x 48" | 48" x 48" 3
g3 : b ROMDWAY 1000"-1500 - Hwy = 1Block - Cily CW23 35 160
53 [— ! > CW25 40 240
8 ROAD WORK \ . Y Q : 45 320
€ <= NEXT X MLES 620-1TR | (ROAD WORK CW1, CW2
ey NEXT X MILES => NEXT X MLES => \ csy END ! : 50 400
5T END 80 a " " . "
255 G20-10T . \ Limit WORK ZONE| 0207 % % CW7,CW8, 36" x 36" 48| x 48 >
s, (Optional ROAD WORK BEON BEGN mi. S 620-26 CW9, CW11 55 500
o= see Note %3 -5T |ROAD WORK X '
ZEE 1land 4) 620-2 . WORK 0620-57 NEXT X MLES o CWi4 60 600 2
L85 * XG20-9TP | 70NE NAME - Iy 65 700 2
RN . . .
<$ H# May be mounted on back of “"ROAD WORK AHEAD"(CW20-1D) sign with approval of Engineer. TRAFFIC . AooRess CW3, Cw4,
S o y G620-67 70 800 2
o8 (See note 2 below) % %R20-5T DE)I[‘JEBSLE CONS+:W CW5. CW6, 48" x 48" 48T x 48"
8o B 1. The lypicol minimum signing on a crossroad opproach should be o "ROAD WORK AHEAD" (CW20-1D)sign and a % X R20-50TP | 1228 END cwa-3, 75 900 2
qcs (G20-2) "END ROAD WORK" sign, unless noted olherwise in plans. 9| | ROAD WORK CWI10, CW12 80 1000 2
g’gg 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 6202 3
5 %g with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
2 28 "Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
2 Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume Lo . - .
€ w q ] y g sig -
wo© crossroads. The Engineer will determine whether a road is low volume os per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION * For typicolsign SPOS'"QS on divided hlgr!woys. expressways and ffee"f,ays'
e information shallbe shown in the plans see Part 6 of the "Texas Manualon Uniform Traffic Control Devices
X3 N . - . . e . . . . . .
e ,_-ﬁ 3.Based on existing field conditions, the Engineer/Inspector may require odditional signs such as FLAGGER 1. The Engineer will determine the types ond locotion of any additional traffic control devices, (TMUTCD) typical application diagrams or TCP Stondord Sheets.
o gz AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such os o flagger and occompanying signs, or other signs, that should be used when work is * Mini distance fr ork areo to first Advance Warning sian nearest the
£38 be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near on intersection. inimum distonce from w - . 9 sig
a s . . . N work area and/or distance between each additional sign.
5 5 location and spacing of any sign not shown on the BC sheets, Traffic ControlPlan sheets or the Work . . X .
n_g 8 Zone Standard Sheets. 2. If construction closes the road ot o T-intersection, the Controctor shallplace the "CONTRACTOR T
3, 5 4. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shailbe required ot high volume crossroads to advise NAME"(G20-6T) sign behind the Type 3 Borricades for the rood closure (see BC(10) also). GENERAL NOTES
‘g‘-é‘: motorists of the length of construction in either direction from the intersection. The Engineer The ROADHW(.)RK NEXT X MILES™ left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right orrow 1. Special or larger size signs may be used os necessary.
550 will determine whether a roadway is considered high volume. (G20-1bTR)" signs shallbe replaced by the detour signing called for in the plans.
" “.g 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distonce between signs should be increased as required to have 1500 feet
° E‘ € 6. When work occurs in the intersection area, oppropriate traffic control devices, as shown elsewhere in advonce worning.
é g the plons or os determined by the Engineer/Inspector, shallbe in place.
53 © 3. Distance between signs should be increased os required to have 1/2  mile
wo= SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
_g% ° WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS - 0 |
S8 - " X %G20-9TP [BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
537 SPEED %vg'\leK crossroods ot the discretion of the Engineer as per TMUTCD Port 5. See
. %0 00 ROAD LIMIT TREFFIC STAY ALERT OBEY Note 2 under "Typicol Location of Crossrood Signs".
§288 % %G20-5T | RO30. WORK NOT WORK K HR205T | P N WARNING
EF- D NEXT X MILES CW1-4L F:s" ASS AHEAD >< >< DOUBLE "‘ SIGNS 5. Only diamond shaped warning sign sizes are indicated.
0 o= CW20-10 NAVE X X appropriate) it STATE LAW
(5] = -
2 Es ROAD CWI-4R % %G20-6T fooRess CW13-1P | wpH cW2010 R2-1 % % \¥ %¥R20-50TP |t TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Stondord Highway
* WORK WORK STATE O G20-10T % R20-3T % % Sign Designs for Texos" manual for complete list of available sign design
AHEAD AREA X X CONRACTOR sizes
¢ 3X womlCwiz-1p Type 3 Borricade or X X X X X X X "
fe————— channelizing devices \
| o I-/ //J e 0000 1, 2 d d d d d d d
\ LEGEND
/ A / N .
T \ P / // s W _— — — — — — — — Type 3 Barricade
o 3 3 o =
v/ = / % e T : Coo o — O O O | Channelizing Devices
WORK /e jnning_of SPEED '
P ginning
— // => SPACE N// = ~ NO-PASSING R2-1 | LIMIT / woREIyDZONED - Sign
X Channelizing CSJ Limit b 0 line should 00 G20-2bT % %
Devices ROAD WORK coordinate >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas lo remind drivers they are still G20-2 ¥ % locotion NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriote distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGN WO ot X ML EGH 000 Srren v caeh snoutfic roJect I 20F 12
le >l X XG20-9TP ‘ggﬁé‘ STAY ALERT This distance shallreplace the “X" and shallbe rounded SHEET 2 0O -
r __BEGN __[ IspEED OBEY to the nearest whole mile with the approvalof the Engineer. gco Traffic
% %G20-5T (ROAD WORK| |1\ TRAFFIC WARNING No decimals shallbe used. Sarety
ROAD L * %R20-5T | FINES SIGNS I Texas Department of Transportation Standard
CLOSED |rn-2 Cwi-4L g >< >< DOUBLE STATE LAW [0 The "BEGIN WORK ZONE"(G20-9TP) ond "END WORK ZONE" (G20-2bT)
. v % %R20-50 woRRERS shallbe used as shown on the sample layout when advance
Type 3 X XG20-67 gATE R20-50TP | i TALK OR TEXT LATER d h th le loyout wh d
cw1-s Barricade or CWI3-1P >$P —conmcron” | R2°! L gzg;'m r;gg;u signs are required outside the CSJ Limits. They inform the
b chonnelizing u motorist of entering or leaving a part of the work zone
o devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCTION
0 . X X X X X if workers are present. PRO T
5 y ) £} ) L JECT LIMIT
0 L / r // % % CSJ limit signing is required for highway construction and
N \ 1 | maintenance work, with the exception of mobile operations.
<&
N d % —_— —_— _— —_— _— —|— —_— —_— e E— E— E— <> Areg for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC(2) _21
Q3 Chonnelizing ~———CSJ Limit = and other signs or devices as called for on the Traffic
sal i 4 Devices v | Control Plon. e be 2100 ov TXDOT [cer TxDOT [ow TxDOT [ex 1xDOT
[\ o
38 P X F\SPEED R2-1 L AT ©TxDOT  November 2002 CONT |SECT 108 HIGHWAY
© .0 WORK Contractor willinstalla regulatory speed limit sign at
W SPACE ﬂ/ ROAD WORK Lt | 00 E‘ 4% the end of the work zone. Fevsons 0022010| 076 US90,etc.
W >< >< WORK ZONE|G20-2bT ¥ ¥ 9-07 8-14 DIST COUNTY SHEET NO.
2 620-2 % % 713 521 22 | VAL VERDEetc. 19
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shallbe regulatory, established in accordance with lhe “Procedures for Eslablishing Speed Zones,
ond approved by the Texas Tronsporlation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Sigring shown for csJ of work activity and not throughout the entire project. Signing shown for
one direction only. LMITS ‘ one direction only. CSJ
: e 8O for Requlatory work zone speed signs (R2-1) shallbe removed dd,st?e EI’CLZ’ for LMITS
»5 al o . X additional advance
§o signing. or covered during periods when they are not needed. signing.
S 2
>8 |
Sov 1
558 | 2 2
:eﬂ————lz_,———————/ \——————z_f———————————-l— —
o |
L5E NN N —_ X AN\ T
&, E"“: | NNNN ANNY ANNNNNY AN ANN \l
287 P P b P P P P P
nE. e 5 See General See General
g’g 9 (750" - 1500" Note 4 See GenerolNote 4 (750" - 1500" Note 4
£EQ
85t | |
&HO©
Ch w
Wo © WORK
nQ G20-50P
KE SPEED D WORK | (o0 oo ZONE SPEED SPEED
eo8 ZONE SPEED LIMIT WORK WORK LIMIT
i LIMIT . ZONE | 620-50P
283 / O e SPEED L . 70 ZONE | 620-50 0 7
~ Bt LIMIT ®) O R2-1 SPEED SPEED R2-1
Y] § CW3-5 I~ O R2-1 LIMIT LIMIT
3ot O I~ R2-1 i~ R2-1
Ewno @) O
28L 50
=]
32
22| GUIDANCE FOR USE:
5.8
Qo
8% LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS CGENERAL NOTES
Q%
(LY=]
cXo
-.5;,2 This type of work zone speed limit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction
s 2e® the traffic controlplans when restricted geometrics with a lower design projects where speed controlis of major importance.
43 . e s :
So 3 speed ore present in the work zone ond modification of the geometrics to 2. Regulatory work zone speed limit signs shallbe placed on supports at a 7 foot minimum
SFep a higher design speed is not feasible. mounting height.
@ 22
o =o . . . .
Long/Intermediate Term Work Zone Speed Limit signs, when opproved as described 3. S;f)eed zc:]nz_ggr:_s aref |{Iustr?ted for one direction of traveland are normally posted
above, should be posted and visible to the motorist when work activity is present. or each direction of trovel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed limit signs should be:
a reduced speed for motorists to safely negotiate the work oreaq, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Requlatory speed limit signs shallhave black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions readily apparent to the driver o 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT*(CW3-5)sign,
As long as any of these conditions exist, the work zone speed limit signs "WORK ZONE"(G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shallnot be paid for
should remain in place. directly, but shallbe considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down willnot be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed limit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic controlplans when workers or equipment are not behind concrete A Law enforcement ‘ ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actuall ' - ’ . = Safety
¢ ) y y Y B. Flagger stationed next to sign. . Division
in the traveled way. C. Portable changeable message sign (PCMS). ITexas Department of Transportation Standard
. - D. Low-power (drone) radar tronsmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
b3 motorists only when work activity is present. When work activity is not AR AD AN
,T, present, signs shallbe removed or covered. 9. Speeds shown on details above are for illustration only. _ B RIC E D CONSTRUCTION
E (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
& 10.For more specific guidance concerning the type of work, work zone
N conditions ond factors impacting allowable requlatory construction speed
= zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC(B) 21
S 0O -
N
£$ FiE- be-21.dgn ow TxDOT [ TxDOT [ow TxDOT [Jok- TxDOT
L}J_g ©TxDOT  November 2002 CONT [SECT Jos HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
|LI—J|:I:| 9-07 2:1241 DIST COUNTY SHEET NO.
=z 7713 22 | VAL VERDE,etc. | 20
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

ROAD

12" min,

AHEAD .
/
@ v S min,
o
] T °
@ . Q
g 7.0' min. 8
3| 0-6 9.0" mox. 3| 6
z g o b gl
s - I~ 1 = | greater
o
2
s Wz
5 Poved 7 e Y Paved
° shoulder shoulder
=z

| e
T e~ 4 !
NS 7 ~ % - x

2
minimum ROAD
from WORK
curb \ AHEAD’
N4 T x
§ R | 7.0' min.
AN 27 9.0' mox.

g

%E\g

Pz

x When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.

Objects shallNOT be placed under skids as a means of leveling.

x x  When plaques ore placed on dual-leg supports, they should be attached to the upright nearest the travellane.
Supplemental ploques (advisory or distance) should not cover the surface of the parent sign.

l Support
shall not

WORKNT sotuce
ZONE

==

TxDOT “assumes no responsibility for the conversion

TRAEFH@ Support
FINES | ot
above sign

|@@@BLE
WgleﬁENRS

ARE_PRESENT

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

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

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

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

DISCLAIMER:

ATTACHMENT FOR SIGN SUPPORTS

Splicing embedded perforated square metal tubing in order to extend post
height willonly be allowed when the splice is made using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of at least the some gouge material.

Attachment to wooden supports
willbe by bolls and nuts
Q or screws. Use TxDOT's or

7
0y

manufacturer’'s recommended
procedures for ottoching sign
substrates to other types of
sign supports

Nails shallNOT
be allowed.
Each sign
shallbe atlached
directly to the sign
support. Multiple
signs shallnol be
joined or spliced by
ony meons. Wood
supports shollnol be
extended or repaired
SIDE ELEVATION by splicing or
Wood other meons.

NS -
i&\“““““““\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\v W

3.STOP/SLOW paddles may be attached to
length of 6'to the bottom of the sign.

Hand Signaling Devices in the TMUTCD.

STOP/SLOW PADDLES

1. STOP/SLOW paddles are the primary method o control troffic
by flaggers. The STOP/SLOW paddle size should be 24" x 24".
2. STOP/SLOW poddles shallbe retfroreflectorized when used ot night.

a stoff with a minimum

4. Any lights incorporated into the STOP or SLOW paddie faces
shallonly be as specifically described in Section 6E.03

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

1. Permanent signs ore used to give notice of lraffic laws or requlations, call

attention to conditions that are potentially hazardous to traffic operations,
show roule designotions, destinations, directions, distances, services, points
of interest, and other geographical, recreational, specific service (LOGO), or
culturolinformation. Drivers proceeding through a work zone need the some,
if not better route quidance as normally installed on a roadway without
construction.

GENERAL NOTES FOR WORK ZONE SIGNS

1. Contractor shallinstallond maintain signs in a straight and plumb condition and/or as directed by the Engineer.

2. Wooden sign posts shollbe painted white.
3. Barricades shallNOT be used as sign supports.
4

. Alisigns shallbe installed in accordance with the plans or as directed by the Engineer. Signs shallbe used to requlate, warn, and

guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highwoy Sign Designs for Texos" (SHSD). The
Engineer/Inspeclor may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitied
from the plons. Any variation in the plans shallbe documented by written ogreement between the Engineer and the Contractor's
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector's TxDOT diory and having both the Inspector and Contractor initiolond dote the agreed upon changes.

6. The Contraclor shall furnish sign supports listed in the "Compliant Work Zone Traffic Conlrol Device List" (CWZTCD) for small roadside
signs. Supports for temporary large roadside signs shallmeet the requirements detoiled on the Temporary Lorge Roadside Signs (TLRS)
standard sheets.The Contractor shallinstall the sign support in accordance with the manufacturer's recommendations. If there is a question
regarding installation procedures, the Contractor shall furnish the Engineer a copy of the monufacturer's installation recommendations so

the Engineer con verify the correct procedures ore being followed.

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

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

8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used

for identification shallbe 1inch.

9. The Contractor shallreplace domaged wood posts. New or damaged wood sign posts shallnot be spliced.

AT

1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of
work being performed. The Engineer is responsible for selecting the appropriale size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer's recommendations in

regard to crashworthiness and duration of work requirements.
a. Long-term stationary - work that occupies a location more than 3 days.

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.

. Shori-term stationary - daytime work that occupies a location for more thon 1hour in a single daylight period.

c
d. Short, duration - work that occupies a location up to 1hour.

e. Mobile - work thol moves continuously or intermittently (stopping for up to opproximately 15 minutes.)

SIGN_MOUNTING HEIGHT

1. The boltom of Long-term/Intermediate-term signs shallbe at least 7 feet, but not more than 9 feet, above the paved surface, except

as shown for supplementol ploques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shallbe a minimum of 1 foot above the pavement surface but no more than 2 feet above

e ground.
3. Long-t%rr#/lntermediote-term Signs may be used in lieu of Shori-term/Short Duration signing.
4

. Short-term/Short Duration signs shallbe used only during daylight and shallbe removed ot the end of the workday or raised to

appropriale Long-term/Intermediate sign height.

5. Regulatory signs shallbe mounted ot least 7 feet, but not more than 9 feet, above the paved surface reqgordless of work duration.

SIZE_OF SIGNS

1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.

SIGN_SUBSTRATES

1. The Contractor shallensure the sign substrate is installed in accordance with the manufacturer's recommendations for the lype of sign
support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.

2. "Mesh" type materials are NOT on opproved sign substrate, regardless of the tightness of the weave.

3. Allwooden individuol sign ponels fabricated from 2 or more pieces shollhave one or more plywood cleat, 1/2" thick by 6" wide,
fastened to the back of the sign ond extending fully across the sign. The cleat shallbe attached to the back of the sign using wood
screws thot do not penetrote the face of the sign ponel. The screws shallbe placed on both sides of the splice ond spoced ol 6"

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

1. Allsigns shallbe retroreflective and constructed of sheeling meeting the color and retro-reflectivity requirements of DMS-8300

for rigid signs or DMS-8310 for roll-up signs. The web oddress for DMS specifications is shown on BC(1).

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

3. Oronge sheeting, meeting the requirements of DMS-8300 Type B
SIGN LETTERS

or Type ¢, shallbe usgd for rigid signs with oronge backgrounds.

1. All'sign letters and numbers shallbe clear, and open rounded type uppercase alphabet letiers as approved by the FederalHighway
Administration (FHWA) and os published in the "Standard Highway Sign Design for Texas" moanual. Signs, letters and numbers shallbe of

first closs workmonship in accordonce with Depariment Stondords ond Specifications.

REMOVING OR_COVERING

1. When sign messages may be confusing or do not opply, the signs shallbe removed or completely covered.

2. Long-term stationary or intermediate stationory signs instolled on squore metol tubing may be turned owoy from troffic 90 degrees when
the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any

intersections where the sign may be seen from opproaching traffic.

3. Signs installed on wooden skids shallnot be turned at 90 degree angles to the roadway. These signs should be removed or completely

covered when not required.

4. When signs are covered, the materialused shallbe opoque, such as heavy milblack plastic, or other materials which willcover the
entire sign face and mainiain their opaque properties under automobile headlights at night, without domaging the sign sheeting.

5. Burlop shallNOT be used to cover signs.
6. Duct tape or other adhesive materialshallNOT be affixed to a sign face.

7. Signs and anchor stubs shallbe removed and holes backfilled upon completion of work.

SIGN SUPPORT WEIGHTS

2. When permonent reqgulatory or worning signs conflict with work zone conditions, wh . N e th f weights to k f turni ih SHEET 4 OF 12
remove or cover the permanent signs unlil the permanent sign message matches - :FZosr:grt;o?;L;pec?{hs d:;qgﬁesi:nl::: :onvéeghozl d obe e:spe drom urning over, the use ' - Traffic
" . .trtcrlgog:g:lﬁuiznd'ho"' For details for covering large guide signs see the 2. The sandbags willbe tied shut to keep the sond from spiling and to maintain a = L"Jsiﬁseigln
24 24 ) constant weight. I . I Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. ROfck. concrete, iron, steellor 9tr?ter solid objects shallnot be permitted
purposes, they shallbe visible to motorists at all times. or use oS sign supporl weights. .
4, 1If Iexisting signs ore 1o be relocated on their original supports, they shallbe . g gg:gggg: :ngllljlge wr::;(;leao;n (n]mr(;:::rr:m: fn?(?telrtigl t(:::ft ?e:r\:x:;g:\ v:;i?tgorlbs'
E installed on croshwprthy bose§ os s_hovm on the SMD Stondord sheets. The signs impact. Rubber (such os tire inner tubes) shallNOT be used. BMRICADE AND CONSTRUCTION
© P 24" 4 P 24" g:“";"e:t “'I]':' requwked hm"l‘;n:)'"g h.eégf;ts shgwn t:n the BC ISrt\eets oft the fSMD 6. Rubber ballasts designed for channelizing devices should not be used for
- andards. This work should be paid for under the appropriate pay item lor ballost on portable sign supports. Sign supports designed and monufactured AR
g E:;'e‘g;"‘;"%‘;r;‘rd_ White E:;:g?:"‘;;rgr‘“_‘g;h“ relocating existing signs. with rubber bases may be used when shown on the CWZTCD list. TEMPOR Y SIGN NOTES
& - - - 5. If permanent signs ore to be removed and relocated using temporary supports, 7. Sutr;gtf)?igsczrrllttﬂrlglrzilgvﬁ:ee %ﬁ;eghglllo:ogt gre I::?s:evnedre(tihf:b%?lsee gsr:%‘r)\zrtI:vglf otrhe
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shalluse crashworlhy supports as shown on the BC stondard sheets, hung with rope, wire, chains or other fosteners. Sondbogs shallbe placed
N ¢ USAGE COLOR SIGN FACE MATERIAL TL.RS stondord sheets or the CWZTCD list. The signs sholl meet the req'uired r.nounting along the length of the skids to weigh down the sign support.
N heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shallNOT be placed under the skid ond shallnot be used to level BC(4 ) = 21
SR BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supporis placed on slopes. e be 21dan o Dol ‘CK:TXDOT ‘DW Tx00T Toe D07
gg BACKGROUND ORANGE TYPE By, OR G, SHEETING 6. Any sign or traffic controldevice that is struck or damaged by the Conlractor FLAGS ON SICNS ©TxDOT November 2002 CoNT [seCT 108 HIGHWAY
. LEGEND & BORDER WHITE TYPE B OR C SHEETING g:":'t'rsg:grC&"i‘f::;‘:’"p:::;2?’23:‘(}0:2:" lf’:r f‘iF;'Orcneod‘of:iss tssmﬁ i:SwiFﬁ%?'Z':b;a'iot:;e 1. Flogs moy be used 1o drow ottention to warning signs. When used, the flag sholl BP;V‘S‘ONS 0022/010] 076 US90,etc.
w o - be 16 inches square or larger and shallbe orange or fluorescent red-orange in 9-07 - DIST COUNTY SHEET NO.
w
gﬁ' LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shallnot be allowed to cover any portion of the sign face. 7-13 521 22 | VAL VERDE.etc. 271
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. " Sign > Sign
% Maximum < 24 S 2"‘ 9 .
% Maximum 4x4d m = A\ 12 sq. ft. of L + skid 4 Post : Post —
21sq. fl. of woo i sign face = : )
/ sign face post  9x6 o7m BN 2x6 :
L / A \ P ‘\o"e B H
H N : B
\ S P o G 3 !
% X4x4 x4 . e g~ :| o
wood * 60 X 5| %] desirable | *] desirable
72" block block HF HE .
post l P2 HE 3|3 18
K ?’:” 34" min. in Optional ‘:‘ .
i y K " oo trong soils, i i NH
1 1 48 NH strong 3 reinforcing .
5 * Xax4 Length of skids moy i HE 55" min, in sleeve i .o Bose
22 Top wood be increased for minimum HH : HEH 34" min. in
Sy . - ofo weak soils. (172" larger sfe . See the CWZTCD Post
] See BC(4) t additional stability. ofe N o] sirong soils,
52 ee B pos ' sle than sign ’ 55" min. in for embedment.
»8 § for sign 24 x 40" op HH post) x 18" : weak soils.
€ 30 height 24" See BC(4) An ofo ’ .
°2 . { il P4 for sign 24" 2x4 brace chor Stub HH H
5= 8 requiremen - 2%6 - :\Jt - / (174" lorger NH Anchor Stub .
= el . ofeo "
:33 requirlgment 3/8" bolts w/nuts than sign HH (:\/4 I.orger 2
2= I i or 3/8" x 3 /2" 3 post) ——=|¢|s than sign H
-3 (] (] L L L ="V I+ <7 (min.) log s~ HH post) ————| :
= N Sle 5
28= \ ‘\t screws ~ > L~
88g 20" Front 4x4 block 4x4 block OPTION 1 OPTION 2 OPTION 3
'-;; E% from 36" Soe Sice (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
ges PERFORATED SQUARE METAL TUBING Lop: splice/bose
Soo
ek SKID MOUNTED WOOD SIGN SUPPORTS CROUND MOUNTED SIGN SUPPORTS
20
583 % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - -
S=5 Refer to the CWZTCD ond the monufacturer's installation procedure for each type sign suppori.
Wo © .
L=} The maximum sign square footage shalladhere to the manufacturer's recommendation.
%'_._3 Two post instollotions con be used for lorger signs.
= 0
o ~—
2 §§ 16 sq. ft. or less of any rigid sign WE DGE ANCHORS
2 9 f1. or less- substrate listed in section J.2.d of Both steelond plostic Wedge Anchor Systems os shown
528 Sq. 11, or less the CWZTCD, except 5/8" plywood. on the SMD Stondard Sheets moy be used os temporory
o 3£ 10mm extruded 172" plywood is ollowed sign supports for signs up to 10 square feet of sign
B ] . plywood is allowed. U e I
cus thinwall plostic foce. They may be sel in concrete or in slurdy soils
28, sign only if approved by the Engineer. (See web oddress for
$5° B "Troffic Engineering Standard Sheets" on BC(1).
P E @ 3/8" x 3" qgr. 5 bolt
o§E ° (2 per support) joining
5 52 B sign ponelond supports OTHER DESIGNS
.g..:i’ o MORE DETAILLS OF APPROVED LONG/INTERMEDIATE
:8‘5 ° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
£X¢o : CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
:33 A 13/4" x 13/4" x 11 foot IGENERAL NOTES
& 93% { 12 ga post - - -
w-e2 o b (DO NOT SPLICE) 13/4 " x 13/4 " x 129" @3/8 "X 3" qr. 1. Noils moy be used in the ossembly of wooden sign
SoE®w o b " . " "
E.‘E_g_g - (hole to hole) 12 go. support 5 bolt Isupports. but 3/tsb bolt: with nuts or Zt/fs );_3I1/2
£ [l p ag screws must be used on every joint for fina
a o (] 13/4" qalv. round telescopes into sleeve 1374 " x 13/4 " x 129" s cgnnection. ’ ’ Y
e =° M with 5/16" holes thole to hole) : i
N or 13/4" x 13/4" - 12 ga. square B 72 I 2.No more thon 2 sign posts shollbe placed within o
. N " N o q
l squore {ubing 13/4 " x 13/4 " x 52" (hole ~ perforuted_ o © 7 ft. circle, except for specific materials noted on the
S to hole) 12 go. square perforated > tubing upright ~ —————=ff  \—x—L = - e CWZTCD List.
Upright must Wi R — tubing diogonol broce 5 3
telescope to N [© o o o #)e o o o o Q . - 3. When project is completed, all sign supports and
provide 7' height Qs Completely welded foundations shallbe removed from the project site.
. 2" x 2" x 59" . This willbe considered subsidiory to Item 502.
above pavement 48" | 13/4 " x 13/4 " x 32" (hole ) thore 1o hoey around tubing is willbe considered subsidiory to Item
to hole) 12 go. squore perforoted = ;1-0 12 go. perforated
tubing cross brace < tubing skid 2" x 2" x 8" X  See BC(4) for definition of "Work Durgtion."
(hole to hole)
. 12 qo. squore % % Wood sign posts MUST be one piece. Splicing will
© ° 3/8" X 4-1/2 gr. - — .1 perforated NOT be allowed. Posls shallbe painted white.
Ao 5 BOLT (TYP.) — . tubing sleeve
KA : Q welded to skid See the CWZTCD for the type of sign substrote
N 60"
I pin at angle - > o I | that can be used for each approved sign support.
o oo oo needed to . o) ~ ~
P match sideslope ol Z—— SHEET 5 OF 12
N— o
= " . ® Traffic
@7/16 3 Safety
Welds to stort on K I Texas Department of Transportation s‘:;",’,ﬁ,’;’i’d
opposile sides
going in opposite
directions. Minimum 48"
weld, do not -2"x 2" x
z back il pudde. 2 g BARRICADE AND CONSTRUCTION
§ weld ¥ | upright TYPICAL SIGN SUPPORT
£ weld —_ N weld starts here = :
slorts b
here weld S'
o I
S5 SNGLE LEG BASE . BC(5)-21
b Side View s be-21.dgn ov TaDOT [o: TxDOT Jow TxDOT_[ck: TxDOT
gg ©TxDOT Navember 2002 CONT [SECT Jos HIGHWAY
: SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS S sozaio D76 | Usstets:
(= - - DIST COUNTY SHEET NO.
=4 x LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 73 52 27 | VAL VErbEetle | 27
oL e
S
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WHEN NOT IN USE, RENOVE THE PCNS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . .
(The Engineer may approve other messages not specifically covered here.)
g y app g P y

PORTABLE CHANGEABLE MESSAGE SIGNS

1. The Engineer/Inspector shallopprove allmessages used on portable . R . N .
chongeable message signs (PCMS). Phase 1: Condition Lists Phase 2: Possible Component Lists

2. Messages on PCMS should contain no more thon 8 words (about four to
?Fgg; Ehg;gcﬂte;tscper word), not including simple words such as "T0," Road/Lane/R o List . ) Action to Taoke/Effect on Travel Location Warning x x Advance

. AT, ete. oad/Lane/Ramp Closure Lis . . . . .

3. Messages should consist of a single phase, or two phases thal P Other Condition List List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the -
message should convey a single thought, and must be understood by FCRLECI;:SV\II-:?)Y FRCR)EI)LSGE RSQ)EWFOTRK RE'T:’C,)A«?QS gllgl\’-IGTE X FLCI)I\TEMS M A)-(I-XXX E:::/II-I:'II::D TXUXE AFF\':I

c itself. -
g"g 4. Use the word "EXIT" to refer to on exit romp on o freewoyii.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
-2 "EXIT CLOSED." Do not use the term "RAMP."
:5 5. Aways use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAXIMUM APR XX-
€. olong with the number when referring to o roodway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
£5g 6. When in use, the boltom of a stotionary PCMS messoge panelshould be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
253 a minimum 7 feet above the roadway, where possible.
o~ 2 7. The message lerm "WEEKEND" should be used only if the work is to _
z_-_? start on Saturday morning ond end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT Mg‘;"égg l\B/IE)il”[;liY
._.ég Actualdays and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X
2E= is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
2ag 8. The Engineer/Inspector may select one of two options which are avail-
=03 able for displaying a two-phase message on a PCMS. Each phose may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
o g@ disployed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
':ﬂ @ 9. Do not "flosh" messages or wor(?s includeg in 0 messoge. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
E¥-g-) should be steady burn or continuous while displayed.
sat 10. Do not Pfese"‘I 'edu"f"t:‘ i"f°'"'°“°"th°" g ‘W°'P2°S: messoge iif{' o CENTER DAY TIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
£83 keeping two lines of the message the same and changing the third line. ~
E" 5 11. Do nol use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM
mgﬂ 12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
%l—xg on a PCMS. Drivers do not understand the message.
o0 13. Do not disploy messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
» E‘G the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
= 8 14. The following table lists abbreviated words ond two-word phroses that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
3_‘:6 3 are accepiable for use on a PCMS. Both words_ in a phrase must be
3o dSployed Logetmer. flords or phrases ol on this st should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cug it , ul wi B
§§j 15. PCMS character height should be ot least 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS -'|I:OP SAFELY XXT?:)M
85% units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STO
w “g should be legible from af least 600 feel ot night ond 800 feet in
o c:’;g daylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
5 ‘dé and must be legible from at least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
€2y 16. Ealg?t Iglrer%fhttej:;;fr;::ld be centered on the messoge boord rather than CLOSED X MILES XXX FT USE CARE AUG XX
WC_’% 17.1f disabled, the PCMS should default to an illeg i i
. 5 gible display that wil
'E.ng not alarm motorists and willonly be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
= »o PCMS hos malfunctioned. A pottern such os o series of horizontol solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
0ed bars is appropriate. CLOSED TUE - FRI XXXX FT x ROUTES WORKERS XX AM
&8385
fefw XXXXXXXX STAY
—uw
3 o= WORD OR PHRASE | ABBREVIATION WORD OR PHRASE | ABBREVIATION C?(L)\éED X LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phose 2. LL,\\‘NE ; x x See Application Guidelines Note 6.
o =%
Access Road ACCS RD ajor MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD Monday MON 1.0nly 1or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL can be interchanged as appropriate.
Br idge BRDG Norma | NORM 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP con be interchanged as
Connot CANT Nor th N "Rood/Lone/Ramp Closure List" and the “Other Condition List". appropriate.
Center CTR Norﬂ_Ibound (route) N 3. A 2nd phase can be selected from the “Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W,N and S) con
%%résotauchon CONST AHD Parking PKING on Travel, Location, General Warning, or Advonce Notice be interchonged os oppropriote.
Road RD Phase Lists". 4, Highway nomes ond numbers replaced as oppropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY ond FREEWAY con be interchonged os needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD moy be used instead of distances if necessory.
Do Not QONT Service Road SERV_RD 5.1f tvo PCMS ore used in sequence, they must be separated by 7.FT ond MI, MLE ond MILES interchanged as oppropriate.
Egst = Shoul der SHLDR a minimum of 1000 ft. Each PCMS shallbe limited to two phases, 8. AT, BEFORE ond PAST interchanged as needed.
Eastbound (route) E Slippery SLIP ond should be understandable by themselves. 9. Dislances or AHEAD can be eliminated from the message if o
| =mergency - EMER South S 6. For advance notice, when the current dote is within seven doys location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actuolwork date, colendar doys should be replaced with
Entronce, Enter ENT Speed SPD days of the week. Advance notification should typically be for
:Xg::z tqne EigwhN ‘g'rree'r gTN no more thon one week prior to the work. SHEET 6 OF 12
Ex way E unday Ul H
XXXX_Feet XXXX FT Teleph PH
Fog Ahead FOG_AHD szggrgpi TES::E gco Traffic
Freeway FRWY, FWY T T PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAL OR Sarety
Freewsy Blocked [ S KD To Downrow TO DWTR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
1 T
Hozar dous Driving [ FAZ DRIVIG | [eovel s TRV PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
ozorGous Moter To1l AZIAT T Tors UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
z T ICICI— Time Ninutes [TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS ARRICADE AN
¥ er Leve
© Highwoy i Vorses fa) VERLVERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
A 2 Warning WARN
0 O
2 Informof fon [NFD ecnesday _ v FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT Weignt Limit NT LIME 1. When FullMatrix PCMS signs are used, the character height and legibility/visibility requirements shallbe maintained as listed in Note 15 under "PORTABLE
o West 1]
S5 Left LFT Westbound (route) W CHANGEABLE MESSAGE SIGNS" above. BC(6) _21
Nz Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the “Flagger Symbol"(CW20-7) ore represented graphically on the FullMatrix PCMS sign and, with the approvalof the Engineer, it
TN Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement listed above. FiE- be-21.dgn ow TxDOT [ow TxDOT [ow TxDOT [ok- TxDOT
N Lower Level LWR LEVEL 3. When symbol signs ore represented graphically on the FullMatrix PCMS, they shallonly supplement the use of the static sign represented, and shallnot substitute ©TxDOT November 2002 CONT |SECT 108 HIGHWAY
0.0 Maintenance MAINT for, or replace that sign. REVISIONS 0022|010 076 US90,etc.
W Roadwa 4. A fullmatrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the -07 14
Y] y N 9-0 8 DIST COUNTY SHEET NO.
<=2 designation * IH-number, US-number, SH-number, FM-number same size arrow. 713 5-21 22 | VAL VERDE,etc. 23
00
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1. Barrier Reflectors shallbe pre-qualified, and conform to the color ond . . . .
B(:Z;gcti:il;crt:qts:irements %f D(h‘AuS-IBIGOO.A list of prequalified Barrier LOW PROFILE CONCRETE Arrow Boords may be located behind channelizing devices in place for a shoulder
Reflectors can be found ol the Materiol Producer List web oddress Borrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shallbe delineated with four (4) channelizing
shown on BC(1). 16" tall plostic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Refleclors shollbe os specified in the TMUTCD. The LPCB i .
" - s approved for use in work
f th I hall bsidiory to It 512. .
cost of the reflectors shallbe considered subsidiary (o Item \ zone locotions, where the posted 1. The Flashing Arrow Board should be used for alllane closures on multi-lane roadways, or slow
6" speed is 45mph, or less. See moving mainienance or construction activities on the travellanes.
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 detailbelow) is used.

3. The Engineer/Inspector shall choose oll appropriate signs, borricades and/or other troffic
Max. spacing of barrier control devices thot should be used in conjunction with the Floshing Arrow Boord.
reflectors is 20 feet. 4. The Floshing Arrow Boord should be able to display the following symbols:

Attach the delineators as per

Barrier
Reflectors

E\.é manufacturer's recommendations.
O
- ®
o LOW PROFILE CONCRETE BARRIER (LPCB)
20
c [ ] [ J
- ° °
54
25, CONCRETE TRAFFIC BARRIER (CTB) % o o
z>" ° °
:5E o . . See D & OM (VIA)
cor 3. Where froffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °
:g_,_.,, shallbe mounted in opproximately the midsection of each section of CTB. °
oo An alternate mounting location is uniformly spaced ot one end of each ° °
‘g -2 CTB. This willallow for atiachment of a barrier grapple without PPy L 4
Fee damaging the reflector. The Barrier Reflector mounted on the side of . () ° ° hd ° ° °
Y the CTB shallbe located directly below the reflector mounted on top of nstalla minimum of ° °
£LED the borrier, as shown in the detail obove. 3 Barrier Reflectors
s ﬁg 4. Where CTB seporates two-way traffic, three barrier reflectors shallbe as per manufacturer's 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION ° °
£°o mounted on each section of CTB. The reflector unit on top shallhave recommendations.
L.C_,'a 5 two yellow reflective faces (Bi-Directional)while the reflectors on each
f=Y) side of the barrier shallhove one yellow reflective foce, as shown in ° L] ° ) ° L]
-3 the detail above. o o , DELINEATION OF END TREATMENTS o o . e o o
Ty o 5. When CTB separates traffic traveling in the same direction, no barrier [ e o o [ ] e 6 06 0 O [ ] [ ] [ ] [
- reflectors willbe required on top of the CTB. ° L] L] [ ] L] [ ]
s §§ 6. Barrier Reflector units shallbe yellow or white in color to match END g?gASTMES'\éTDS FOR ° ° (] (] (] (]
x5 6 the edgeline being supplemented. 'S U
2‘;.‘5’ 7. Moximum spacing of Boarrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW BIGHT/LEFT ARRQW SEOUEII\(I;HI\I{LEEEVRON
2 85 8. Pavement morkers or temporary flexible-reflective roadway morker tabs (”gh.t arrow shown; . .
E:g_': shallNOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown:
856 9. Attachment of Borrier Refleciors to CTB shollbe per monufocturer's shollmeet the apppropriate crashworthy left is similar)
0oL recommendations. standards os defined in the Monual for ) . U .
o E‘E 10.Missing or damaged Borrier Reflectors shallbe replaced os directed Assessing Safety Hardware (MASH). Refer 5. The "CAUTION" display consists of four corner lomps flashing simultoneously, or the Alternaling
558 oy the Engineer. : ; to the CWZTCD List for approved end 6. The staignt Ine_coution diepoy 1o NOT ALLONED
§ 5 11.Single slope borriers shallbe delineated os shown on the obove detoil. treatments ond manufocturers. 7. The Flusr?ing Arrow Board sl:\ul)llbe capable of minimum 50 percent dimming from rated lamp voltage
“s< The flashing rote of the lomps shollnot be less thon 25 nor more than 40 flashes per minute.
(2]=) ° e 9 . " .
£Xo 8. Mlplmum lamp “on time" shallbe upproxlmu_tely 50 percent for _the flashing arrow ond equoal
= > BARRIER REF LEC TORS FOR CONCRE TE TRAFFIC BARRIER AND AT TENUAT ORS intervals o_f 25 percent for_ each sequentialphase of the flashing chevron.
°ayg 9. The sequentiolorrow disploy is NOT ALLOWED.
. 582 10. The flashing arrow display is the TxDOT standard: however, the sequential chevron
x> g S display may be used during daylight operations.
gt 11. The Flashing Arrow Board shallbe mounted on a vehicle, trailer or other suitable support.
< 1
;"-"—’-_2 WARNING LIGHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
o< . . N R -
%; £< 1. Warning lights shallmeet the requirements of the TMUTCD. 13. A fullmatrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,

flash rale and dimming requirements on this sheet for the some size arrow.
14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

2. Warning lights shallNOT be installed on barricades.

3. Type A-Low Intensity Flashing Warning Lights ore commonly used with drums. They ore intended to warn of or mark a potentially hazardous
area. Their use shallbe os 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 monufoctured with Type B or C gheeting meeting the requirements of Deportmentol Materiol Specification DMS-8300.

4. Type-C ond 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 shallbe as indicated on this sheet and/or other sheets of the plans by the designation "SB". VINIMUM
5. The Engineer/Inspecior or the plons shollspecify the location and type of warning lights to be insiolled on the troffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish o copy of lhe warning lights certification. The warning light manufacturer wil SIZE OF PANEL LAMPS | et aNCE - WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Floshing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C ond Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside. B |30 x60 13 3/4 mie shollbe equipped with ifé*gv;ogb\%?g gEHrI’\ILDACCEONTgFEETE
. i ing i i h Isewhere in the plans. i tomatic dimming devices.
8. The location of warning lights and warning reflectors on drums shallbe as shown elsewhere in the plans c 48 x 96 19 1 mile ou ic dimming devi TRAFFIC BARRIER OR GUARDRAL.
Type C Warring Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
opproved substitute mounted on o 1. Type A flashing warning lights ore intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjocent to the travel way. 2. Type A rondom flashing warning lights are not intended for delineation and shallnot be used in a series. FLASH'NG ARROW BOARDS

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

4.Type C ond D steady-burn warning lighls are intended to be used in o series to delineate the edge of the travellane on delours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. .
5. Type A, Type C ond Type D warning lights shallbe installed at locations os detailed on other sheets in the plans. g‘“ ‘TS'raaft;f;c
6. Warning lights shallnot be installed on a drum that has a sign, chevron or vertical panel. . Divisign
7. The moximum spacing for warning lights on drums should be identicalto the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS I Texas Department of Transportation Standard
1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS must meet the requrements outined in the. Manuol for BARRICADE AND CONSTRUCTION
z 1. A warning reflector or approved substitute may be mounted on a plastic drum os o substitute for o Type C, steady burn warning light ot the Assessing Safety Hordware (MASH).
© discretion of the Contractor unless otherwise noted in the plons. 2. Refer to the CWZTCD for the requirements of Level2 or MROW PMEL REFLECTORS
E 2. The warning reflector shallbe yellow in color and shallbe manufactured using a sign substrate approved for use with plastic drums listed 3 RL?V‘"E wAsc'wsz ] st of J TMAs * *
g on the CWZTCD. . Refer to the C or o list of opproved TMAs. 1
& 3. The warning refleclor shallhave a minimum retroreflective surface area (one-side) of 30 square inches. * TmAtsh:rglornesqwred on Ireewoys unless ofnernise noted WARNING LIGHTS & AT TENUATOR
N Worning reflector moy be round ; gosggerseﬂ;:tt:(:tissr‘r::i:te hgz ;e:;?r::i::;:rzmedt;fln;(l)u d;n%otr:e i:;ﬁ:sw:fe::f:etctg;?ze:d t:h;:findru'ltr\.e do not have 1o be reflectorized where it 5. A TMA should be used anylime that it can be positioned
N g or squore.Must have o yellow -39 q 9. they 30 to 100 feet in advance of the orea of crew exposure BC( 7) _21
N reflective surface area of at least atlaches to the drum. . . . . . . . wilhout adversely affecting the work performance.
S 30 squore inches 6. The side of the warning reflector facing opproaching traffic shallhave sheeting meeting the color and retroreflectivily requirements for 6. The only reason a TMA should not be required is when a work - YTy o 00T ‘CK:TXDOT ‘DW 10T Tex a0t
N DMS 8300-Type B or Type C. area is spread down the roadway ond the work crew is on
>89 7. When used near two-way traffic, both sides of lhe warning reflector shallbe reflectorized. extended distance from the TMA. ©TxD0T November 2002 CONT_|SECT Jo8 HIGHWAY
. 8. The warning reflector should be mounted on the side of the handle neorest approaching troffic. REVISIONS 0022|010 076 US90,etc.
Wy 9. The maximum spacing for warning reflectors should be identicalto the channelizing device spacing requirements. 9-07 8-14 oisT COUNTY SHEET NO.
= 713 52 22 | VAL VERDE.elc. 24
o1




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

GENERAL NOTES

1.For long term slationary work zones on freeways, drums shallbe used os Handle 18" min
the primary channelizing device. Top should not & di
2. For intermediate term stationary work zones on freeways, drums should be uII:w collection 9/16 dla._(typ)
used os the primory chonnelizing device bul may be replaced in tangent f wat for mounting
sections by vertical panels, or 42" two-piece cones. In tangent sections, of water or signs ond
one-piece cones may be used with the approvalof the Engineer but only debris warning lights
if personnelare present on the project at all times to maintain the 4" mox
cones in proper position and location.
3. For short term stationary work zones on freeways, drums ore the preferred 4" min
channelizing device but may be replaced in topers, transitions and tangent 8" max Eoch drum shallhave
sections by vertical panels, two-piece cones or one-piece cones as (typ) o minimum of 2 orange [=]
.5 approved by the Engineer. . . T T and 2 white stripes " ver . .
&3 4. Drums and oll_reloted IteTs shall comply wnth_ the requnrelmems of the_ § using Type A or Type B Mo 18 xS?4 D§|gn - 1_2 x 24
- & current version of .t.he T?xos Manual on Umforfn Traffic Coptrol D_evn::es § retroreflective oxlr_num ign Dimension Vertnlcul Pf:nel
g (TMUTCD) and the "Compliant Work Zone Traffic Control Devices List 2" mox sheeting with the _Chevron CW1-8, Opposing Traffic Lane mount with diagonals
20 (CWZTCD). (typ.) top stripe being Divider, Driveway sign D70a, Keep Right sloping down towards
22 5. Drums, bases, and related materiols shall exhibit good workmonship ond orange. R4 series or other signs os opproved travel way
gs shallbe free from objectionable morks or defects thot would odversely E é by Engineer
o= offect their oppearance or serviceability. .
z :3: 6. The Contractor shallhave a maximum of 24 hours to replace any plastic 319
:% drun;sdidgntiﬁed {ol; replacement gydthfe Engineer/Inspector. The replace- : St Plywood. Aluminum or Metal sign
§ ment device must be on opproved device. RIS substrates shallNOT be used on
8 CENERAL DESIGN REQUIREMENTS plastic drums
[ Pre-qualified plastic drums shallmeet the following requirements: <—— Taper to allow
o 1. Plostic drums shallbe a two-piece design: the "body" of the drum shall for stacking o N
€ be the top portion ond the "base" shallbe the bottom. minimum of 5 See Ballast
2 2. The body ond base shalllock logether in such o monner thot the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
° separates from the base when impacted by a vehicle traveling at o speed ON PLASTIC DRUMS
S of 20 MPH or greater bul prevenis accidentalseparation due to normal
g handling and/or air turbulence created by passing vehicles. .

3. Plaslic drums shallbe constructed of lightweight flexible, ond
deformable materials. The Contractor shallNOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shallbe monufoctured using

4. Drums shallpresent a profile that is a minimum of 18 inches in width subsirales listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of

drum unit (body installed on base) shallbe a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background

a maximum of 42 inches. This detailis not intended shallbe manufactured with Type B or Type C Orongg,
5. The top of the drum shallhave a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color ond retroreflectivity requirements
shallbe designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material,” unless otherwise
shallhave o minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrion
compliant sign. Borricades 3. Vertical Panels shallbe monufactured with orange and white
6. The exterior of the drum body shallhave a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
orange ond white retroreflective circumferential stripes not less than Co_ntinuous smooth Diogf)nulstripes on VerticalPanels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended troveled lane.
space between any two adjacent stripes shallnot exceed 2 inches in . )
width. 4. Other sign messages (text or symbolic) may be used as

opproved by the Engineer. Sign dimensions shallnol exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below.

7. Boses shallhave a maximum width of 36 inches, a maximum height of 4
inches, and o minimum of two footholds of sufficient size to allow base
to be held down while seporating the drum body from the base.

8. Plastic drums shallbe constructed of ultra-violet stobilized, orange,
high-density polyethylene (HDPE) or other approved material.

9. Drum body shallhave a maximum unballosted weight of 11 Ibs.

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

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

kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

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

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

RETROREFLECTIVE SHEETING Detectable Edge

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

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

2. The sheeting shollbe suitoble for use on ond sholl odhere to the drum
surface such thot, upon vehicular impact, the sheeting shall remain
adhered in-ploce ond exhibit no delominating, cracking, or loss of
retroreflectivity other than that loss due to abrasion of the sheeting

DETECTABLE PEDESTRIAN BARRICADES

1. When existing pedestrion facilities ore disrupted, closed, or

8.R9-9, R9-10, R9-11 ond R9-11a Sidewalk Closed signs which
are 24 inches wide may be mounted on plastic drums, with

surface. relocated in a TTC zone, the temporary facilities shallbe approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the feolures present in the existing pedestrion facility. Refer

to WZ(BTS-2) for Pedestrion Controlrequirements for Sidewalk

2:59:17 PM

1. Unballasted bases shallbe large enough to hold up to 50 Ibs. of sond.
This base, when filled with the ballast materiol, should weigh between
35 Ibs (minimum) and 50 Ibs (maximum). The ballast may be sond in one
to three sondbags separate from the base, sand in a sand-filled plastic
base, or other ballasting devices as opproved by the Engineer. Stacking
of sandbags willbe allowed, however height of sondbags obove pavement
surface may not exceed 12 inches.

2. Bases with built-in ballost shall weigh between 40 Ibs. and 50 Ibs.
Built-in ballast can be constructed of an integral crumb rubber base or
a solid rubber bose.

3. Recycled truck tire sidewolls may be used for ballost on drums opproved
for this type of ballost on the CWZTCD list.

4. The ballast shallnot be heavy objects, water, or any material that

Diversions, Sidewalk Detours and Crosswalk Closures.

2. Where pedestrians with visual disabilities normally use the
closed sidewolk, 0 Detectable Pedestrion Barricode shall be
placed across the full width of the closed sidewalk instead
of a Type 3 Barricade.

3. Detectable pedestrion barricades similor to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain link fencing with a continuous
detectable edging can satisfactorily delineate a pedestrian
path.

4. Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design standards in the
"Americons with Disobilities Act Accessibility Guidelines
(ADAAG)" and should not be used as a control for pedestrian

SHEET 8 OF 12

gta Traffic
- E,S_afe.ty
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES

movements.
~ would become hazardous lo motorists, pedestrians, or workers when the 5. Warning lights shallnot be attached to detectable pedestrian
e drum is slruck by a vehicle. borricades. BC(B) = 21
Nz 5. When used in regions susceptible to freezing, drums shallhave drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
N holes in the bottoms so that waler willnot collect and freeze becoming rails USt:h“"‘tP" BC”O.: P'_?Vt':e"f ‘hf;‘“ ‘:et‘°$ rail ?trhl""des FiLE: be-21.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
) .
a hozard when struck by a vehicle. 0 smoo continuous roil suitoble for hon roiling wi no

L}: .3 Y splinters, burrs, or sharp edges. @TxDOT November 2002 CONT |SECT JoB HIGHWAY

6. Ballost shallnot be placed on top of drums. SEVISONS 0022010 076 0S90.etc
oy 7. Adhesives may be used to secure base of drums fo pavement. 4-03 g8-14 o
: 5 9_07 5_21 DIST COUNTY SHEET NO.
oL 7.13 22 | VAL VERDEetc. | 25
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 12 1. Thel c_:hevron_sholl?ﬁzobve:tsicglr:ctongle with o
"—hl minmum  size o y inches.
2. Chevrons are intended to give notice of a sharp GENERAL NOTES
change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
and provide additional emphasis and guidance for in close proximity to troffic and are suitoble for use on high or low
. - 18" vehicle operators with regard to changes in speed roadwoys. The Engineer/Inspector shallensure thot spocing ond
4 B 4 < |2 Min. horizontal olignment of the roadway. plocement is uniform ond in accordonce with the "Texos Manualon Uniform
See 24" ; See =E g 3. Chevrons, when used, shallbe erected on the out- Traffic Control Devices" (TMUTCD). . .
.5 oz note 7 min, 3 45° 4 note 7 312 side of o shorp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have o driveable, fixed or
= o of on intersection. They shallbe in line with portuble. !)ose_. The requirement for self-righting channelizing devices must
2 2 and at right ongles to approaching traffic. be Sp?cllfled in the Generol Notes or other plon sheets. )
c 4" ] © Spacing should be such thot the motorist alwoys 3. Channelizing devices on self-rlghtmg supports shomfld be used in work zone
22 VP-R 3 v § hos three in view, untilthe chonge in alignment oreas _where channelizing devices are frequently impacted by errant vehicles
S5 VP-1L <+ g S eliminates its need. or vehicle related wind qusts making alignment of the channelizing devices
°2 > 3 difficult to maintain. Locations of these devices shallbe detailed else-
>0 Fixed Bose Surface © - g 4.To be effective, the chevron should be visible where in the plons. These devices shollconform 1o the TMUTCD ond the
So w/ Approved Mount Roadway £ Rigid ‘€ 36" for ot least 500 feet. "Compliont Work Zone Troffic Control Devices List" (CWZTCD).
5= 8 Adhesive Bose urfoce E Support - ; 4. The Contractor shallmaintain devices in a cl diti I
8.8 5 s 5. Chevrons shallbe orange with a black nonreflec- - The Contractor shall maintain devices in a clean condition and replace
e N ) 27 7 74 u tive legend. Sheeting for the chevron shallbe domogeg. nonreflective, faded, or broken devices and bases as required by
Z>" — \ retrorefleclive Type B or diype C conkyrming to the Engineer/Inspector. The Contractor shallbe required lo maintain proper
25§ g | == Self-righting 12° mini Depor tmentol Materiol Specification DMS-8300, device spacing ond alignment.
ges A Support minimum = unless noted otherwise. The legend shallmeet the 5. Portable bases shallbe fabricated from virgin and/or recycled rubber. The
vao v embedment — requirements of DMS-8300. portable bases shallweigh a minimum of 30 Ibs.
98s depth ) ) . 6. P t surf hall b d i that bondi
= E—a FIXED Fixed Base w/ Approved Adhesive 6.For Long Term Stationary use on tapers or - ravement surfaces shallbé prepared in a manner that ensures proper bonding
gg o » —_— (Driveable Base, or Flexible tronsitions on freeways ond divided highways, between lhe adhesives, the fixed mount boses and the pavement surfu(l:e.
8@ (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :‘:::::’:esn::;‘ljl:: prepored and opplied according to the manufacturer's
g . " X
E 5%" DRIVEABLE plastic drums but not to reploce plostic drums. 7. The installation and removal of channelizing devices shallnot couse
_:g;g_g detrimental effects to the finalpavement surfaces, including pavement
Cp o X ) | surface discoloration or surface integrity. Driveable bases shallnot be
wo S 1. Vertical Panels (VP's) ore normally used to chonnelize CHEVRONS permitted on finolpavement surfaces. The Engineer/Inspector shall opprove
gx2 traffic or divide opposing lones of traffic. all application ond removal procedures of fixed boses.
E"_-é 8" to 12" 2. VP's may be used in daytime or nighttime situations. :
Tyl |<_>| They may be used at the edge of shoulder drop-offs and
o §§ e other areas such os lone tronsitions where posilive
“ac daytime ond nighttime delineation is required. The
B‘g S Engineer/Inspector shallirefer to the Roodway Design
° z.£ Manuol for additional requirements on the use VP's
€25 24 for drop-offs.
gg‘é min . 3. VP's should lbe mounted back to back if used ot the _edge Mir}imum Suggested Maximum
o3, 36 of cuts adjacent to two-way wo lane roodways. Stripes Desirable Spacing of
w. 5 min. ore 1o be reflective oronge ond reflective white and Psoset:g Formulo Taper Lengths Channelizing
° §E should olways slope downward toward the travellone. P x * Devices
852 4.VP's used on expressways ond freeways or other high 10' nm 12' On a On a
S5 speed roadways, may have more lhon 270 square inches Offset |Offset Offset | Toper | Tangent
‘-;."5-.:6 of retroreflective area facing traffic. 30 32 150" | 165' | 180" 30 60"
=) 5. Self-righting supporls ore available with poriable base. : : : : :
S=2 See '?Corr?pliont Work Zone Traffic Control Devices List" 35 |- (\5N0 205 | 225' | 245 35 70
53T (CWZTCD). 40 265' | 295' | 320" 40' 80'
& ﬁ%‘z 6. Sheeting for the VP's shallbe retroreflective Type A or 45 450' | 495' | 540" 45 90’
X-os8 Type B conforming to Deparimental Material Specification " - -
%é’ 5 : RE DMS-8300, unless noted oltherwise. ) ) 50 500" | 550" | 600 50 100
§ = (Rigid or self-righting) 7. Where the height of reflective materiolon the verlical 55 L-WS 550' | 605' | 660 55 110"
v e panelis 36 inches or grealer, o panelsiripe of - - - - -
& =% 6 inches shallbe used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600' | 660' | 720 60 120
—PORTABLE 1. LCD! hwor thy, lightweight, def ble devi that highly visible, h d t t val d 05 850" | 715 | 780 o5 itk
. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value an \ : : . :
con be connected together. They ore not designed to contain or redirect | vehi(?le on im?)oct. ;g ;gg 770 ggg ;g };8
2.LCDs may be used instead of a line of cones or drums. ' | 825 ' ' '
VERTICAL PANELS (VPs) 3.LCDs shallbe placed in accordance to application ond installation requirements specific to the device, and 80 800' | 880' | 960" 80" 160"
used only when shown on the CWZTCD list.
4.LCDs should not be used to provide positive protection for obstacles, pedestrions or workers. X X Taper lengths hove been rounded off.

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

5.LCDs shallbe supplemented with retrorefleclive delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly porallel to the travellanes.
6.LCDs used as borricades placed perpendicular to traffic should have at least one row of reflective

1. Opposing Traffic L Dividers (OTLD)
%Z;:I:gtior:adelsiceaanesli:n:;slo conveurrteo sheeling meeting Lhe requirements for borricade rails os shown on BC(10). Ploce reflective sheeting SUGCESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way neor the top of the LCD olong the fulllength of the device. CHANNELIZING DEVICES AND

operation. OTLD's ore used on temporary

12" CW6-4 centerlines. The upward ond downward arrows MlNlMUM DE SlRABLE T APER LENGTHS

fe—1 on the sign's foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) M N Panels traffic on either side of the divider. The
I~ mounted base is secured to the pavement with an 1. Water ballosted systems used os barriers shallnot be used solely to chonnelize rood users, but also to protect the
AT ‘u N adhesive or rubber weight to minimize movement work spoce per the appropriaie Manual for Assessing Sofety Hordware (MASH) crashworthiness requirements based on
ack o bee caused by a vehicle impocl or wind gust. roadwoy speed ond barrier application. ) . . . - SHEET 9 OF 12
18" 2. Woter ballosted systems used to chonnelize vehiculor troffic shallbe supplemented with retroreflective delinegtion
4/’7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nightlime visibility. They may olso be supplemented with pavement markings. g«» Traffic
cones or VPs. 3. Woter bollosted systems used os barriers shollbe ploced in accordonce to opplication and instollation requirements = E,S_afe_ty
Portable, . specific to the device, and used only when shown on the CWZTCD list. Texas D rtment of Tran. : ivision
36" Fixed or 3. Spacing between the OTLD shallnot exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I exas Depa ent of Transportation Standard
Driveable Base feel. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urban oreg, the taper shollbe 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 . R 5. When waler bollasted systems used as borriers have blunt ends exposed to traffic, they should be attenuated
o mounted 4 T:':ﬂS:tITDe SI:;::: g;g:%.i gmft:r (:h:IO((;#Lr[‘)onsholl os per monufacturer recommendations or flored to a point outside the cleor zone. BMRICADE MD CONSTRUCTION
~ on drums. v ) !
= be retroreflective Type B or Fype C confgrming H I I VI
' _ . b Al“
10 E / to Departmental Moterial Specification DMS-8300, If used 1o chonnelize pedestrians, longitudinal channelizing devices or water ballosted c NEL z NG DE CES
N = ( ) unless noled otherwise. The legend sholl meet systems must have o continuous detectable bottom for users of long canes and the top
N the requirements of DMS-8300. of the unit shallnot be less than 32 inches in height.
o C
85 BC(9)-21
N
N2
N HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fue: be-21.dgn ox TxDOT [ox: TxDOT [ow TxDOT |cw TxDOT
L}J-g PP T F ©TxDOT  November 2002 CONT [SECT Jos HIGHWAY
N OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REviSONS 00220100 076 US90.etc.
LII—J |:IJ_-I 9-07 8-14 DIST COUNTY SHEET NO.
<d 7413 52 22 | VAL VERDE,etc. 2§
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TYPE 3 BARRICADES . EOCh_ roadway of a
divided highwoy shallbe ROAD A ~ 1. Where positive redirectional
1. Refer to the Compliant Work Zone Traffic ControlDevices List (CWZTCD) barricaded in the same manner. R11-2 cITY G20-6T = capobility is provided, drums
for detoils of the Type 3 Borricades ond o list of oll materiols CLOSED STATE e e
used in the construction of Type 3 Barricades. CONTRACTOR Y . .
2. Type 3 Borricades shollbe used ot each end of construction 2. Plastic construction fencing
projects closed to all traffic. — T may be used with drums for

safety as required in the plans.
3. Verticol Panels on flexible support
may be substituled for drums when the

P T{.p'cgl shoulder width is less thon 4 feet.
ostic Drum 4. When the shoulder width is greater

When both right ond left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.

3. Barricades extending across a roadway should have stripes that slope PRe o =
downward in the direction toward which traffic must turn in detouring. %25/ )
> .

Minimum

RNy & & & 8P
45 NN 7 nehes
TYPICAL STRIPING DETAL FOR BARRICADE RAL

4' min., 8' max. =z T
—_—— ]ES" min.
2" min.
| 18" i

CONES

min. oronge
min.

min. white
min.

min. orange

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

kind is made by TxDOT for ony purpose whatsoever.

Where no turns are provided at a closed road, striping should slope ;(,
downward in both directions toword the center of roadway. _ A :
5 4. Striping of rails, for the right side of the roadway, should slope ?3) s ] PERSPECTIVE VIEW thon :)2 fee.tt,ts(tiet.:fdz burn lights J
ca downword to the left. For the left side of the roadway, striping may be omitted If drums are used.
s o should slope downward to the right. These drums 5. Drums must exiend the length
>‘5 5. Identification markings may be shown only on the back of the e » are not required of the culvert widening.
29 barricade rails. The maximum height of letters and/or company logos = on one-way roadway
o2 g used for identification shallbe 1",
2.5 6. Barricades shallnot be placed porallel to traffic unless an adequate PERSPECTIVE VIEW —
:eﬂ cleor zone is provided. Roadway 0 LEGEND
=z ;; 7. Worning lights shallNOT be installed on barricodes. @
3 8. Where borricades require the use of weights lo keep from turning over, QD Plostic drum
20 .
o= the use of sondbags with dry, cohesionless sand is recommended. The . ) ‘H=H’ ‘H=H’ S -]
§g sandbags willbe tied shut to keep the sand from spiling ond lo The three rails on Type 3 borricades 3¢ E — Plastic drum with steady burn light
o= maintain a constant weight. Sand bags shallnot be stacked in a manner shallbe reflectorized orange and 10" » ° =] QD or yellow warning reflector
02 that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side g %‘ 4% @ ’/\
€~ Rock, concrete, iron, steelor other solid objects willNOT be facing one-way traffic and both sides 28 & ing ligh
29 permitted. Sondbogs should weigh o minimum of 35 Ibs ond o moximum of for tao-woy tZoffic. I [Tl Il Il M ] : 2| # 2 zﬁeugfo:u::]r:i?\rm:gfI:egcttor
gS‘ 50 Ibs. Sondbags shallbe made of a durable material that tears upon Barricade striping should slant LJ LJ I_J |_|_| = € y 9
a S vehicular impact. Rubber (such as lire inner tubes) shallnot be used R L2 < 4 )
oo downword in the direction of detour. S o
N for sandbags. Sandbags shallonly be placed along or upon the base 5 %P .
§° supports of the device and shallnot be suspended above ground level é ;’ In_greosfe ﬂumbEFh.Of Pt|05ftf'§ dffutfr:\S on the
= L or hung with rope, wire, chains or other fasteners. ; i £ 8| x ] side ol opprooching traffic it the crown
"2 9. Sheeting for borricades shollbe retroreflective Type A or Type B 1. Signs should be mounted on independent supports at a 7 foot 8' max. length Type 3 Borricades €8] 8 - width makes il necessary. (minimum of 2
4 forming to Deoartmental Moterial Specification DMS-8300 unl mounting height in center of roadway. The signs should be o <8 ! and maximum of 4 drums)
:U_'. i?:e:’::g:gno?e J epartmental Material Specilication uniess minimum of 10 feet behind Type 3 Borricades. el e
o ’ 2. Advance signing shallbe as specified elsewhere in the plans. PLAN VIEW % @
] Barricades shall NOT PLAN VIEW
= be used os o sign support.
5 30 e TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHN THE PROJECT LIMITS
5
12]
°
€
5
@
s
o
s
o
5
o
<
o
»
@
H
°

E‘,‘:, min. 2'I'I mox.
2 - min. white 3" min.
o " "
g, ‘ 1] " e 2" to 6
3 W A & & & & & & = 28" min. 3" min.
| Y
Stitfener [V AV AV & & & & 4 28"
min.
N Flat rail
Stiffener may be inside or outside of support, but no more than _

2 stiffeners shallbe allowed on one barricade.

TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker
FOR SKID OR POST TYPE BARRICADES

Alternote .. .
Alternate CH) 28" Cones shallhgve o minimum weight of 9 1/2 Ibs.
42" 2-piece cones shallhave a minimum weight of
Approx. Drums, verticol ponels or 42" cones Approx. QD 30 Ibs. including base.
| 50" | at 50" maximum spacing | 50 |
T | | | | T SHEET 18 OF 12
Min. 2 drums Min. 2 drums 1. Troffic cones and tubulor markers shallbe predominantly orange, and ' ® Traffic
or 1Type 3 or 1Type 3 meet the height and weight requirements shown above. = E,S_afe_ty
barricade QD barricade 2. One-piece cones have the body ond bose of the cone molded in one consolidoted Texas Department of Transportation ivision
STOCKPILE unit. Two-piece cones hove o cone shaped body ond o seporate rubber bose, I P P Standard
or ballost, thot is odded to keep the device upright ond in ploce.
QD 3. Two-piece cones may have a handle or loop exlending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
=
a o o o O o 4. Cones or tubular markers shallhave white or white and orange reflective BMRICADE AND CONSTRUC TION
~ . . bonds os shown obove. The reflective bonds shallhave o smooth, sealed
E On one-way roads Desirable outer surface and meet the requirements of Deportmental Materiol CHMNELIZING DEVICES
downstream drums tockpile locati ificati -
0 ’ stockpie focation Channelizing devices parallel to traffic Specification DMS-8300 Type A or Type B.
N or barricade moay be is outside should be used when stockpile is 5. 28" cones and tubulor markers are generally suitable for shorl duration and
N omitted here cleor zone. within 30' from travellane. ?hor_t-‘termd_sttotic‘)nary wo:k ast definet: <tJ_n BC(4). 'LhesT should not llae used .
or intermediate-term or long-term stationary work unless personnelis on-site -
g-g‘ <o o maintain them in their proper upright position. BC( 10) 21
§$ - R - PR RN PR PR RN PR PR RN N N 6. 42" two-piece cones, verticalpaonels or drums are suitable for allwork zone FILE: be-21.dgn on- TxDOT ‘CK:TXDOT ‘Dw TxDOT  |ck: TxDOT
L}J_g = durations. ©TxDOT  November 2002 CONT [SECT Jos HIGHWAY
7. Cones or tubulor morkers used on eoch project should be of the some size REVISIONS 0022|010 076 US90.etc
W e and shape. 9-07 8-14 —
ey TRAFFIC CONTROL FOR MATERIAL STOCKPILES . - e con e
2 713 521 22 | VAL VERDE.etc. | 27
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WORK

GENERAL

ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shallbe responsible for maintaining work zone and
existing pavement markings, in accordance wilh the stondord
specifications and speciol provisions, on ollroadways open to troffic
within the CSJ limits unless otherwise slated in the plans.

2. Color, potterns ond dimensions shallbe in conformonce with the
"Texas Monualon Uniform Traffic Control Devices" (TMUTCD).

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

4. Pavement markings shollbe installed in accordonce with the TMUTCD
ond os shown on the plons.

No warranty of any

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

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

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

TxDOT assumes no responsibility for the conversion

RAISED PAVEMENT MARKERS

1. Povement markings thot are no longer opplicable, could creote confusion
or direct o motorist toward or inlo the closed portion of the roadway
shallbe removed or obliterated before the roodway is opened to traffic.

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

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

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

5. Subject to the aopprovalof the Engineer, any method that proves to be
successfulon g porticulor type pavemeni moy be used.

6. Blast cleaning may be used but willnot be required unless specifically
shown in the plons.

7. Over-painting of the morkings SHALL NOT BE permitted.

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

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

1. Roised pavement markers are to be placed according to the patierns
on BC(12).

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

Material Specification OMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

10.Block-out marking tope moy be used to cover conflicting existing

markings for periods less thon iwo weeks when opproved by the Engineer.

the requirements of Item 672, "RASED PAVEMENT MARKERS" ond Departmental

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

kind is made by TxDOT for any purpose whatsoever.

1. The Contractor willbe responsible for maintaining work zone pavement
markings within the work limits.

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

DISCLAIMER:

2. Work zone pavement markings shallbe inspected in accordonce with

device inspections os required by Form 599.

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

4. Markings failing to meet this criterio within the first 30 doys after
placement shallbe replaced at the expense of the Contractor os per
Specification Item 662.

the frequency ond reporting requirements of work zone traffic control

Temporory Flexible-Reflective
Roodwoy Morker Tobs

TOP VIEW FRONT VIEW SIDE VIEW

Adhesive pad
Height of sheeting
is usually more thon
174" and less than 1".

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

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

2. Tabs detailed on this sheet are 1o be inspected and accepted by the
Engineer or designated representative. Sampling and testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

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

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

2. Allfemporary construction raised pavement markers provided on a
project shallbe of the same manufacturer.

3. Adhesive for guidemorks shallbe bituminous material hot applied or
butylrubber pod for allsurfaces, or thermoplastic for concrele
surfaces.

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

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREF ABRICATED
PAVEMENT MARKINGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DMS-8242

A list of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).

SHEET 11 OF 12

;’Qo Traffic
- E,S_afe.ty
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

z BARRICADE AND CONSTRUCTION
~

g PAVEMENT MARKINGS

d

N

28 BC(11)-21

S& FLE: bc-21.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
gg ©TxDOT February 1998 CONT [SECT Jos HIGHWAY
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

PAVEMENT MARKING PATTERNS

60" - 3" Type Il-A-A Type Y buttons

DOUBLE RAISED _L|:|—>o|c|><_0|:|ooonooono

PAVEMENT 4 to 12
10 to 12" <:| 10 to 12" Type II-A-A MARKERS FTo o O O oo o o o o o o o o
) oomoo ooomo NO-PASSING i4
—\ ——— — 4 ooooa mﬂoooniﬁg;.gOOODOOO'fn coooo coouwo REF;-::;::";ED 4 to 12 L—
Ved LINE °
|:',> Yellow 1™ Yellow |:‘l> Type I-A-A Type Y buttons MARKINGS T -
ellow
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C ,I-A or II-Q;A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o o onOb o o oo o o o o o o

MARKERS

- U
+ <:| Type I-A-A < 7;| LINES OR SINGLE 60" - 3"
REFLECTORIZED

] — — oo O o ooo/o goagol (ulo/u] gocgioa MARKINGS » .
|::> T Yellow Type Y w_ f 4 White or Yellow
4 to 8" buttons 5 to 8" Type II-A-A

No warranty of any

Type I-C T W butt

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B yP — ype uttons

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer WIDE p:c:::m 1-2m LE‘% o O o o o O o/)o o O O
I N .
Prefabricated morkings may be substituted for reflectorized pavement markings. LINE MARKERS TU 0O 0 o @m o o o o o o o o o
8"
(FOR LEFT TURN CHANNELIZNG LINE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO'LANE. TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO ::;il':lEGNST
DISCOURAGE LANE CHANGING.) White

TxDOT “assumes no responsibility for the conversion

Type I-C 39|' .. 3" Type 1-C or lI-A-A 30:+/-3"
—"—"—
4 RAISED Doooao o o \Donon

a
cmooobmooobDooobmoooOmDoOOODOOOODOOODOOODOOOODOOOM CENTER PAVEMENT | . IC\Z 5 | &
_ 4 <:| Type W buttons Type I-C or I-C-R <)’:| LINE WARERS  fe—10" —>te 30 >l Type W or )
—Whlte — allow —— — ooood ooooo (=] non/ oooon oooon Y buttons
Type I-A OR
\ Type Y buttons N . .
omooomoo ©o0o0D00O0ODO0OO0O0DO0O0O0DOOOOOO0O0DNO0O0O0DOOO0O0D LANE k401 —

REFLECTORIZED

PAVEMENT S o — m] Ly —
cDooodo0O0O ooonooonooonooonoynooonooonooon LINE MARKINGS fe 100 } 30 | White or Yellow
T I-A - _A-
o> Yellow o> Tyee Type Y buttons BROKEN Type I-C or lI-A-A

= \Vhite —— —— —— ooooo goooo Doq\_ goooa goooo (when required)
|:|,> V Type W buttons Type I-C or II-C-R LINES

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

kind is made by TxDOT for any purpose whatsoever.

opooopmooopdoOoOOObOOOOmDOOODOOYODOOOQOOODOOODOOOD RASED o o o o o o o
o
e e R Ul RAISED PAVEMENT MARKERS N1ype I-C AUXILIARY 0o o o o o o o /S o
Prefobricated morkings may be substituted for reflectorized pavement morkings. 3 9 Type I-C or II-C-R
OR

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

DISCLAIMER:

LINE REFLECTORIZED - - -

PAVEMENT

EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP "

MARKINGS 3 Q'
<:| Type W buttons nype 1-C <:I < >
P2 — ——— goooo ooooa \JODOD goool oooon gooooa
Hnite < Type l-A-A Type ¥ buttons <5 REMOVABLE MARKINGS CR—
= oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomooodooomooomooomooonodobmooomooomooonoooan
~ f PAVEMENT MARKERS k-t —— 30 '
ED Yellow If roised povement markers ore used .
— White /— — — ooooo oooon _;fnon nonon\\ oooon oooono to supplement REMOVABLE markings, Raised Pavement Markers
E:> E:> Type W buttons Type I-C the moarkers shallbe opplied to the
top of the tope ot the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tope used for broken
. . i f ing f e
Prefabricated morkings may be substituted for reflectorized pavement markings. ::isd Tirn:; ?I'gis %‘;;;20‘::‘"%0;; 20" 1"

removal of raised pavement markers

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ond tape, Centerline orly - ot to be used on edge ines
SHEET 12 OF 12

. - = =E
Type | - b

Type W buttons —\ ype I-C \ IT D " tof Tr tati Division

— — — — oooon oooon obooo ootion oooon oooon exas Department of Iransportation Standard
Swhite 7 <5
oggcocomgood oomoooDooOmOOOOOOONOCCOO0O0DOCOD
b O O O L} goaon ooooa
& §Ye"ow Type Y buttons é Type lI-A-A BARRICADE AND CONSTRUCTION
< — — — — Dooon Dooon ooooo
ﬂ'-; 668000a0d00Booono0008000000608% 0000606800000 00.8 Raised povement markers used os standard PAVEMENT MARKING PATTERNS
I E:> E:> pavement morkings shaollbe from the opproved
— ;\ o — oooon oooon _/l:l(onon oooon oonol oooon products list ond meet the requirements of
& i 72 "RAISED PAVEMENT MARKERS."
o C E‘|> White E:> Type W buttons E\_T Item 6
e ype I-C BC(‘Z)-zl
N O
g& REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS e be-21.dgn ox TXDOT [ex: TxDOT [ow TXDOT cre TxDOT
38 Prefobricated markings may be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT |seCT 408 HIGHWAY
. 1-97 9_07PEV‘59_‘°2N13 0022|010 076 US90,etc.
L|'_"L_|IJ Two-WAY LEFT TURN LANE 2-98 7-13 DIST COUNTY SHEET NO.
3& 1-02  8-14 22 | VAL VERDE,etc. 29
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LEGEND
1 eZzZzza|Type 3 Barricade @ @ |Channelizing Devices
. Truck Mounted
| | l:[[]j Heovy Woark Vehicle A | attenuator (TMA)
| Trailer Mounted Portable Changeable
| - Flashing Arrow Board Message Sign (PCMS)
[ [T
VARA 714> CW20-10 \s 8114 |3 END a [sign <2 |roffic Fow
5 5 18" X 48" 3 ° ROAD WORK
g | 3 | END Cerote & & O Lo |Fiagger
3 2 620-2
2 & CW20-1D ROAD WORK |
» @ . . 48" X 24" — ,
v 48" X 48 5 5] Minimum Suggested Maximum .
€.§ (Flags- & § G29'2 . (See note 2) A Desirable g%pucing of M";.m:m Suggested
Sy | See note 1) 23 | 3 48" X 24 Posted |Formula Taper Lengths Chonnelizing s 9r L ongitudinal
52 2 5 (See note 20 A | Speed x x Devices pﬂ;‘fg Buffer Spoce
238 . * 10' [ 12’ On o On o |pistance "B"
f2g | S oG | Offset |Offset (Offset | Toper | Tangent
5 =& [ e . " " ] ' . .
5,41 cw20-1 En 3E . | 30 150 | 165' | 180 30 60 120 90
z b ' '
o] 48 x 48 2% 53 €, 28 35 |- % 205' | 225' [245' | 35 70" | 160 120
= y s " ' ' ]
z-i‘—fE Seoegsnote 1 | 59 x | | 2 So | 40 265' | 295' | 320" 40 80 240 155
5 o . ;
ges . " % 55/°° | : 45 450" [495' [540'| 45 90" | 320 195
sag | * Ss S A | 50 500' [ 550' [ 600" | 50 100 400’ 240"
353 T | < | < ' 55 |, .ws [B50° 1605 [660' | 55" | 1o 500 205
=] — =
£t o |8 ] . . | 60 600' | 660 | 720' | 60° | 1200 | 600 350
g8s £\F | 8 . 52 | 65 650' | 715° | 780'| 65 | 130° | 700 410°
g2t 5|8 | 4 e : 70 700 | 770" [840' | 70" | 140’ 800" 475'
5°° R - . 10 Inactive 75 750° | 825' 1 900' | 75" [ 150 900’ 540’
c }<—>{
Ses g2 | ol ¢ Work vehicles Min. work vehicle A
=X o |x N> or other eqfulpmre‘nt | L | ol (See Note 7) x Conventional Roads Only
Fial] © 2 :iisszgre);otﬁ:nt € e | |** Toper lengths have been rounded off.
Tge QS | such as trucks, y . L-Length of Taper(FT) W-Width of Offset(FT) S-Posted Speed(MPH)
v §§ ) P R — moveable cranes, | [ | ez 1. |
T o ¢ etc., shallremain in 3< TYPICAL USAGE
28§ . . £ areas separated from = .
o5& Channelizing devices = = 0 lanes of traffic by — BILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
fo5| moy be omitted if the - g chonnelizing devices | | MOBIL DURATION | STATIONARY | TERM STATIONARY | STATIONARY
] 8~ g?r;of:frre:mls tﬁemlmmum - A at all times. | 7 7 7 7
o O K3 o
o3, nearest traveled way. — | s 2
2 A s = ;'|
g3 " j g gl | GENERAL NOTES
?eT olc 0 i
.‘:2,__“:’ | ME (See notes 4 & ) " | o o 1. Flags attached to signs where shown, are REQUIRED.
mg‘é’ S S . 2. Alltraffic control devices illustrated ore REQUIRED, except those
£X2 | = | =~ - & ﬂc-:"l denoled with the triangle symbolmay be omitted when stated in the
B30 o | ;9’ £ x plans, or for routine maintenance work, when approved by the Engineer.
uﬁ% (See notes 4 & 5) u =5 ) 3. Stockpiled material should be placed a minimum of 30 feet from
& 538§ v N . " A = | neorest traveled way.
g_‘:’ Ew | | " g : 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
;'_‘E‘.g 'C:!- 55 A4 b (See notes 4 & 5) | | oscilluting_or strobe Iights.l_\_Shudow Vehicle with ) TMA should be
w 27 0l 3 E X used onytime it con be positioned 30 to 100 feet in advance of
e =e | 3% .0 | B A a the area of crew exposure without adversely affecting the
c 520 | o | performance or quality of the work. If workers are no longer present
Sy B & o : but road or work conditions require the traffic controlto remain in
| " | £ @l E [* o | ploce, Type 3 Barricades or other channelizing devices may be
8 2leo | ® " substituted for the Shadow Vehicle ond TMA.
L 5|20 > | 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
2 " * u . surface, next to those shown in order to protect o wider work space.
| | x < 6. See TCP(5-1) for shoulder work on divided highways, expressways and
—r | g- - 55 | freeways. .
ol 3E 7. Inactive work vehicles or other equipment should be parked near the
| | 8 2 59 | right-of-way line ond not porked on the paved shoulder.
5 - | 595|=* . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
B 3 N | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
3 3 N . x
5] 5] < (] 5 .
& | & END g8 g I g |
ROAD WORK 3 2 3 3
w0 | w 2 & .
| ™/ G20-2 2] | |
CW20-1D 48" X 24" !
48" X 48" (See note 2) A CW20-1D END |
VAR (Flags- \VATAY cW20-10 ROAD WORK \VARAN ; Traffic
See note 1 (Flags- 620-2 | : = Oge:rgt'ions
See note 1 48" X 24" I Texas Department of Transportation s,;",’,ﬁ,’;’i’d
| | (See note 2) A | CW20-10
Fogee o TRAFFIC CONTROL PLAN
(Flags-
See note 1)
& CONVENTIONAL ROAD
o
©
5 SHOULDER WORK
10
N
c -
g TCP (2-1a) TCP (2-1b) TCP (2-1c)
[N
ST TCP(2-1)-18
g FLE tep2-1-1B.dgn o Jex Jow- o
3 WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER R T e
@ : : : REVISIONS 0022[010] 076 US90,etc.
o Conventional Roads Conventional Roads Conventional Roads 250 48 o8
] 197 218 22 | VAL VERDE.etc. | 30
eu o




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

LEGEND
ezZzzZz2a|Type 3 Borricode @ @ |Channelizing Devices
. Truck Mounted
I3 [Heovy work venicie @ | attenuotor (TMA)
‘ — Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)
CW20-1D -
48" X 48" b3 END [ . Sign <:I Traffic Flow
(Flags-
1
See note 1) - ROAD WORK 0\ Flog D—O Flagger
G20-2 Minimum Suggested Maximum |\ -

g 5 <% <% {} {} & - N " " Desirable Spocing of inimum s ted
€.% g g END g 3 48" X 24 Posted |Formula Toper Lengths Chgnn:eliging S 5'9!" Lon;%?a%?n:l
°% 3 3 > 0 @ G G > Speed X X Devices P(IJICIII:IQ Buffer Space
53 2 2 ROAD WORK --=| 3 3 x X e
°g CW20-1D ) ) e s 10' m 12' On o On o |pistonce B
2o 48" X 48" G20-2 » 0 Offset |Offset [Offset | Toper | Tangent
22| (Flogs- 48" X 24" 30 Sz 150" | 165' | 180' 30' 60’ 120 90
=<
§53] Seerote D V4 35 |- WS [205 [225 [ 245 | 35 700 | 160 120°

- -

S 60
2= KN XXXFT 40 265' [295' [ 320'| 40 80' 240' 155'
5§ g(‘g’.?sff;. = 45 450" | 495' [ 540'| 4% 90 320 195

® 9
“‘JE"; gg ‘ ‘ (See note 4) | 50 500" | 550' | 600" 50 100’ 400' 240"
__{_3 8s N = o | S 55 L-WS 550" | 605' | 660" 55 110 500' 295
§o§ ;:, a .. 60 600" | 660' | 720" 60' 120’ 600’ 350
n;,:; g i;: < o l@ 65 650" | 715' | 780" 65" 130 700’ 410"

[N
a'—f’:E,S‘ ol® P o ] 70 700' | 770' | 840’ 70" 140' 800' 475"

s X
£ §§ “: 2 .. o2 75 750" | 825' | 900' 75' 150° 900’ 540'
=3 o ol a
G55 : & * e CW1-60T ! x Conventional Roads Only
§§% 2 36" X 36" L | B x x Taper lengths have been rounded off.
N I \>-l-: ~ L=Length of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
B L] ~
23% . =e O I TYPICAL USAGE
E%‘a Shadow Vehicle - R 1 Qs MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM

§g| with TMA ond olZ 8 (See note 8) = & CW1-4R DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Bas| Tiling odhing . il ] x 48" X 48" 7 7
[ ) i) x
285 oscillating or | a 5 X X
83, (sére%biont%r;tss. . 6 | = MPH | CWI3-1P GENERAL NOTES
-— o " "

° E‘E | L] [ ] 24" X 24 1. Flogs ottached to signs where shown, are REQUIRED.
_é 58 - L) 2. Alltroffic control devices illustrated ore REQUIRED, except those denoted
S5 s ® with the triongle symbolmay be omitied when stated elsewhere in the plans,
=% ™ o : N S or for routine maintenance work, when approved by the Engineer.
-};92 DY - 3 £ & 3. The downstream taper is optional. When used, it should be 100 feet minimum
= * B = length per lane.
03P . 0 G 5 4. For short term applications, when post mounted signs are not used, the distance
S ® .
. heo . . = legend may be shown on the sign face rather than on ¢ CW16-30P supplemental
835§ 1 - Shodow Vehicle with g y g
boe2 O | » TVA ond high intensity ] plague.
%;‘E’ u,: ’0 > rotating, f|oghing, Y ] 5. A Shadow Vehicle with a TMA should be used anytime it con be positioned
3 o= oscillating or strobe ™ o 30 to 100 feet in odvance of the orea of crew exposure without adversely affecting
%’ £% > lights.(See notes 5 & 6) ° CW"1-ScT . the performance or quality of the work. If workers are no longer present but road
e e 36" x 36 or work conditions require the traffic controlto remain in place, Type 3
s |e - Borricodes or other channelizing devices may be substituted for the Shadow
Y (™ N Vehicle ond TMA.
° - i 6. Additionol 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
b - to protect o wider work space.
G..l._‘\ TCP (2-40)
Y 7.1f this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"signs
Py CW"1-4L . shallbe used and channelizing devices shallbe placed on the centerline to
P 48" X 48 protect the work space from opposing traffic with the arrow board placed in the
CW16-3aP Py - XX closed lane neor the end of the merging toper.
30" X 12" CW13-1P
x (See note 4) . MPH | 24+ x 24" TCP (2-4b)
1
1 “ 8. For shorter durations where traffic is directed over a yellow centerline,
¢ |> =< channelizing devices which separate two-way traffic should be spaced on tapers
* at 20' or 15'if posted speeds are 35 mph or slower, and for tangent sections, ot
-} 1/2(S) where S is the speed in mph. This tighter devices spocing is intended for
the oreo of conflicting markings, not the entire work zone.
END "
— ® Traffic
ROAD WORK 8 @ 0 5 END 5 5 -t ;’ Oge;rgt.ions
fgo ')f 240 3 405 G 2 ROAD WORK !é 0 @ G G !é x I Texas Department of Transportation Standory
g 207 e o P LG e
* rote 4 TRAFFIC CONTROL PLAN
=

; See note 1 LANE CLOSURES ON MULTILANE

% CONVENTIONAL ROADS

N

Cc
o]

% TCP (2-40) TCP (2-4b)

ST TCP(2-4)-18

SY

E o FILE: tcp2-4-18.dgn DN: ‘c»« ‘DW' ck:

[o1

N g TxDOT December 1985 CONT |SECT JoB HIGHWAY

o3 ONE L ANE CL OSED Two L ANES CL OSED See note 1) or REVISIONS 0022|010 076 US90.etc

|:|I—:'|:|:l ?_-9975 g:?zs DIST COUNTY SHEET NO.

32 498 2-18 22 | VAL VERDE,etc. 31
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D LEGEND
ROAD WORK END z=zzz2|Type 3 Barricade @ @ |Channelizing Devices
B ROAD WORK } Truck Mounted
/g.?f 2an 03 3 [Heovy Work veicte A | Attenuator (TMA)
JE— 48" X 24" Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)
END £ 3 £ 5 G G 5 i =2 [Sign <3 |rreffic Flow
ROAD WORK 3 3 = 3 3
2 < o <] 5] 0\ Flog D—O Flagger
G20-2 n v b 5 & <
5 48" x 24 -CE, Minimum Suggested Moximum | \..
xS < 38 5 Desirable Spacing of Sign Suggested
2 4 . . — 5 4 o|o fre) Sosteg Formula Toper Lengths Channelizing Spacin Longitudinal
°¢ 3 G G 3 =3 pee x X Devices p..x..g Buffer Space
28 > 3 // < * 10 " 12! On a On a Distance "B
S . 2 2 . Offset |Offset Offset | Toper | Tangent
et x
§t§ o o | ES ° G G 30 52 150' | 165' | 180’ 30 60’ 120 90!
O
ot “lg 35 . ;VT 205 | 225' | 245 | 35 70° | 160° 120°
% € 40 265' | 295' | 320" 40' 80" 240' 155'
:‘;’.@-g § 45 450' | 495' | 540’ 45' 90" 320 195
3 §_E’ o s 50 500' | 550" | 600" 50' 100 400’ 240’
§.3 2 fon ﬂ Pavement ke : 4 55 |, .ws [B30 1605 (660" | 55 | 1o 500' 295'
gl R Marking e &) S s ‘ 60 600' |660' 720" | 60" | 120 | 600 350"
ges 8 65 650' | 715' | 780'| 65’ 130’ 700’ 410'
538 ole : : : : ; ; :
¥ < 3£ « 70 700" [ 770" (840" | 70" | 140 800 475
e s s A g 75 750 | 825° 900' | 75 | 150' | 900’ 540’
w~ O [
3%2 % ] = x Conventional Roads Only
il 4952 & x x Taper lengths have been rounded off.
Tl 9} 3 ¥ (See notes f Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
.U L @_ S 7 L=Length of Taper(FT) W=Width o set oste pee
£ 8 @ c =
=ar S TYPICAL USAGE
»>5 6| Pavement ©
D'E.g Marking 3 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
8oy | (See note 5 3 o ¢ @ DURATION | STATIONARY | TERM STATIONARY | STATIONARY
[ =
©0™ o M= ( (
>0 Q
o=0 (2] .
(= o
P z @ [CENERAL NOTES
2 Eg = (See notes 6 & 7) 4 § 1. Flags attached to signs where shown, are REQUIRED.
'§.§': (See 7notes ] ee notes find 2. Alltraffic control devices illustrated are REQUIRED, except those
2, 2 687 3 denoted with the triangle symbolmay be omitted when stated elsewhere in
:8‘5 Pove_ment @ ® the plans, or for routine maintenance work, when approved by the Engineer.
EXo Marking 3. Channelizing devices used to close lanes may be supplemented
=2 c (See note 5) L 4 - 9
‘5 2O 2 L 2 " with the Chevron Alignment Sign placed on every other chonnelizing
25 ° L 4 >y device. Chevrons may be attached to plastic drums as per BC Standards.
[T <) Q .
538§ = o 4. Channelizing devices used along the work space or along tangent sections
YoEw may be supplemented with verticalpanels (VP) placed on everyother
£ y . . e
f,'—.'ﬂ._g channelizing device. If night time conditions make it difficult to see at
@ o= leost two VPs, the VPs may be ploced on each channelizing device.
o =5 ] EXIT 5. The plocement of povement markings may be omitted on Intermediate-term
3 ” stationary work zones with the approvalof the Engineer.
2 6. Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
v E5-1 4 RAMP or strobe lights. Shadow Vehicle with TMA and high intensity rotating,
48" X 42" flashing, oscillating or strobe lights. A Shadow Vehicle with a TMA
CLOSED should be used anylime it can be positioned 30 to 100 feet in advance
R11-2bT of the area of crew exposure without odversely offecting the performance
" " or quality of the work. If workers ore no longer present but road or work
48" X 30 CW25-1T e . . I
ol ¢ 28" X 48" A conditions require the truffllc_contro_l to remain in pluce;, Type 3
Q= Barricades or other channelizing devices may be substituted for the
EXIT Shadow Vehicle and TMA.
e 7. Additional Shadow Vehicles with TMAs may be positioned in eoch
closed lane, on the shoulder or off the paved surface, next to those
X X a shown in order o protect a wider work space.
: o4
CW13-2 EXIT -Chonnelizing
48" X 60" A n Devices at
== . .
OPEN . 20' spacing
o - Eg'1 ) B, 1See TCP(2-50)
=] 48" X 42" n for lane closure
G G & CW16-30P Pavement n details if a lane ® Traffic
30" X ?2" t‘ﬁs‘"k'”gt 5) closure is needed ;’ Ogerations
—Y ee notes to close a lane . ivision
=i Y _ which is normally I Texas Department of Transportation Standard
o 8 required to enter
0
2 e reme: TRAFFIC CONTROL PLAN
= - -
- LANE CLOSURES ON
o See TCP(2-60) \
= for advance RAMP
g s N See TCP(2-6a)
re) warning signs for advance CLOSED DIVIDED HIGHWAYS
for | I
[\ or lane closure warning signs AHEAD
N_g for lane closure
~ O
ST See note 1 CW20RP- 3D TCP(2-6)-18
N - - - " "
;(I\I TCP (2 60) TCP (2 Gb) TCP (2 6C) 48" x 48 FILE: tcp2*6*18,dqn DN: ‘CK‘ ‘Dw» CK:
g -§ ©T1x00T December 1985 CONT [SECT JoB HIGHWAY
REVISIONS
5 ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 294 4-98 0022/0t0] 076 [ US90.ete.
W 8-95 2-12 .
= :;}9; 2-18 22 | VAL VERDE,etc. 32
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LEGEND
* | Trail Vehicle
Shoulder ARROW BOARD DISPLAY
u % % | Shadow Vehicle
X VEHICLE] __ | WORK
Work Vehicle Lead Vehicle CONVOY CONVOY % % % [ work Vehicle RIGHT Directional
with strobes ith strob <:|
_— — - — — i - Cw21-10cT CW21-10aT 113 Heavy Work Vehicle LEFT Directional
<:, 72" X 36" 60" X 36" Truck Mounted
le Al
N | atenuator (TMA) (€9 | Doule Arrow
. { ¥ s, G Traffic Flow |‘_?] CAUTION (Alternating
g.% IE* E| ::B* * * % ¥ ]::B |:> eocoe o Diamond or 4 Corner Flash)
— o — — — — — — — — E——
oé - ) TYPICAL USAGE
Zo E> X VEHICLE][D MOBILE SHORT  |SHORT TERM | INTERMEDIATE LONG TERM
og CONVOY . DURATION | STATIONARY |TERM STATIONARY | STATIONARY
R See Note 9 and I ;:rwor% F°§'"9 ; © g
o2 Trail/Shodow Vehicle A Shoulder row Boor m .
z i GENERAL NOTES
)
@ . ~ ' L !
§_ | 1520 AptprOSX. 1 120"-200' Approx. 1 1 120 5200 A|:pr08><. 1 1. TRAL, SHADOW, ond LEAD vehicles shallbe equipped with orrow boords os
3 €e note ee note ilustrated. When a LEAD vehicle is not used the WORK vehicle must be
o
; TRA“./SHADOW VEHICLE A equipped with an arrow board. The Engineer willdetermine if the LEAD VEHICLE
< TCP (3-10) with RIGHT Directionol and/or TRAIL VEHICLE are required based on prevailing roadway conditions,
é disploy Flashing Arrow Board traffic volume, and sight distance restrictions.
3
§ UNDIVIDED MULTILANE ROADWAY 2. The use of omber high intensity rototing, floshing, oscillating, or strobe lights
— on vehicles are required. Blue high intensity rotating, flashing, oscillating or
4 strobe lights when mounted on the driver's side of the vehicle may be operated
= simultaneously with the amber beacons or strobe lights.

Work Vehicle 3

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

are required.

See note 9 ond 120'-200' 120'-200" 1500'+ Approx. . . .
Troil/Shodow Vehicle B Lead Vehicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shallmeet or exceed the reflectivity and
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shoulder 5. Flashing arrow boards shallbe Type B or Type C as per the Barricade and

Construction (BC) stondards. The boord shallbe controlled from inside the vehicle.

— 6. Each vehicle shallhave two-way radio communication capability.

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

: SETEE wb e

M '@| DI '@”:B** Shoulder

The use of this stondord is governed by the "Texos Engineering Proctice 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.

A\ [ 8. Vehicle spacing between the TRAL VEHICLE ond the SHADOW VEHICLE will vary
& ‘ \ ‘ 120'-200" ‘ ?:eg"/ngggdgwond Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
% ‘ 1500'» Approx. ‘ A | For\_uord should be able to see the TRAL VEHICLE in time to slow down and/or change lanes as
3 See note 8 pprox. A?rcc')"‘”g Board they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
7] and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
° WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shallbe used on
TCP (3-1b) TRAIL VEHICLES ond SHADOW VEHICLES os shown. As an option 48" X 48" diomond shoped
"WORK CONVOY"(CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shallhave
TWO'WAY ROADWAY W|TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation

"X" location. The "X VEHICLE CONVOY" sign shallnot be used on the SHADOW VEHICLE
if a TRAL VEHICLE is used.

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

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

Trail/Shad Vehicle B Work Vehicle pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the
_______ / ri_ai_eli____ W_ith_Stfﬁes_______________ X VEHICLE o WORK rearmost protection vehicle.
CONVOY CONVOY
CW21-10cT CW21-10aT
/ <:| 72" X 36" 60" X 36"
.@ * % | [ % % % E> s s — Red Reflective ;’ : Ongggns
M_ * @ ': :' ’: :’ OR White Reflective I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
[ ] [ ] [ ]
<
- ——— - ¥ vericie|] : TRAFFIC CONTROL PLAN
i Lead Vehicle \ & ol s
g ‘ 1500'+ Approx. ‘ 120'-200" ‘ 120'-200' with strobes m © 457 ., ':_: MOBILE OPERATIONS
‘ S te 8 TA . ! Approx. ; +
£ oo o Pere See not: 8 A?rr;:v?rgoFat:gmg " __é UNDIVIDED HIGHWAYS
o
TCP (3-1c) | | TCP(3-1)-13
i‘l’ TRAIL/SHADOW VEHICLE B I (WIDTH OF TMA) | FiLe- tcp3-1.dgn ov TXDOT [cer TxDOT [ow TxDOT [ex 1xDOT
L}:g T AY R AY WITHO T PAVED SHO DERS ith Flashi A B d ©TxDOT  December 1985 CONT |SECT JoB HIGHWAY
- wi ashing Arrow oar
oy WO-WAY ROADW U UL RERRON eoioy STRIPING FOR TMA " 002zlot0] 076 | Us0.te.
a8 1-97 22 | VAL VERDE,etc. 33
7S
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See DetailB
LEGEND
Should
oulder * | Trail Vehicle
See Note 1 o> ARROW BOARD DISPLAY
— - - N - - I i - - - % % | Shadow Vehicle
':> * % % | work Vehicle RIGHT Directional
%% * % % |:> [(TQ| Heovy Work Vehicle LEFT Directional
Truck Mounted
”aN Double Ar
Shoulder Attenuator (TMA) €Y | pouvte Arrow
y f <rL| Traffic Flo I__?] CAUTION (Alternating

c otfic W Diamond or 4 Corner Flash)
23 ‘ 1500'+ Approx. ‘ 400 ‘ ‘ 120'-200"
“zh;; I I Approx. ‘ ! Approx. TYPICAL USAGE
=8 See Detail A See Detail C MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
‘é:» DURATION | STATIONARY |TERM STATIONARY | STATIONARY
t< /
£5
o
=z E|l> CENERAL NOTES

‘@ E> 1. ADVANCE WARNING, TRAIL and SHADOW vehicles shallbe equipped with Type B

3 or Type C flashing arrow boards as per the Barricade and Construction (BC)

K stondords. Arrow boords on WORK vehicles willbe optionalbased on the

I \ type of work being performed. The arrow boards shallbe operated from

) RAMP Ramp Control Vehicle inside the vehicle

- ® ® °® shallbe used when :

3 @ o e ecooe CLOSED required by the - . ; _— . .

€ o, 00000 o, 00000 ° Engi 2. For TCP(3-2a) the Engineer willdetermine if the TRAIL VEHICLE is required based on

2 ] - [ ] - ] ngineer prevailing roadway conditions, troffic volume, ond sight distonce restrictions. All

s ( ) ( ) 3231-_-2}(’20-- other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.

- CW21-100T

8 CWHZO'SbTIR RIGHT LANE Il CW"20-5b'I:IR RIGHT LANE Il 60" X 36" WORK Il 3. The use of amber high intensity rotating, flashing, oscillating, or strobe lights

b 72" X 36 CLOSED B 72" X 36 CLOSED B CONVOY + on vehicles are required. Blue high intensity rotating, floshing, oscillating or

© © —5 © strobe lights when mounted on the driver's side of the vehicle moy be operated

m . m . simultaneously with the amber beacons or strobe lights.
B i -

" 4. The use of truck mounted attenuators (TMA) on the ADVANCE WARNING,
SHADQOW, and TRAIL vehicles are required.

A ADVANCE WARNING B TRAIL VEHICLE * @ SHADOW VEHICLE * % 5. Reflective sheeting on the rear of the TMA shallmeet or exceed the reflectivity and

VEHICLE (See Note 2) color requirements of DMS 8300, Type A.

RIGHT LANE CLOSURE ON DIVIDED HIGHWAY - TCP(3_2°) 6. Each vehicle shallhave two-way radio communication capability.

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

An additional Shadow Vehicle with . . .
Trail Vehicle required TMA ond Arrow Board in Coution Mode 8. Vehicle spacing between the TRAL VEHICLE ond the SHADOW VEHICLE will vary

See Detail D See DetailE See Detail F . . . [P depending on sight distance restrictions. Motorists approaching the work convoy
:Jsrgeg:lrfeo%toitntmse I:g(:tno:p:}fc:orkers should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
they opprooch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
\ and SHADOW VEHICLE may vary according to terrain, work activity and other factors.

Shoulder See Note 1

The use of this stondord is governed by the "Texos Engineering Proctice Act".

kind is made by TxDOT for any purpose whatsoever.

9. Standard 48" X 48" diamond shaped warning signs with the same message os those shown
may be used where adequate mounting space exists.

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

DISCLAIMER:

3 10. The signs shown should be used on the Advance Warning Vehicle. As an option, a portable
: changeable message sign (PCMS) or a truck mounted changeable message sign (TMCMS) with

ALY

* % ¥ a minimum character height of 12", and displaying the some legend may be substituted for
these signs. An appropriate directionalarrow display, simulating the size and
- - - legibility of the flashing arrow board, must be used in the second phase of the
1 PCMS/TMCMS message. When this is done, the arrow boord willnot be required on the
_____ Advance Warning Vehicle.
Should 1. Stondard diomond shope versions of the CW20-5 series signs moy be used os on option
a ouieer if the rectangular signs shown are not available.
‘ ‘ 12. The principles on this sheet may be used to close lones from the left side of the
. d idering th b fl . should idth, sight dist ,and
1500+ Approx. 1000" 120'-200" ;:):ql\juec:]};ycfonm ering the number of lanes, shoulder wi sight distance,and ramp
‘ ‘ Approx. ‘ ! Approx. ‘
13. Signs and flashing arrow board modes shallbe appropriately altered when implementing
5 5 o left lone closures or interior closures which close the left lones.
° Q °
% *000° % 00000 %o 00°°° 14. The Advance Worning Vehicle may stroddle the edgeline when shoulder width mokes it
f% f% e necessary.
cwzo-ser L[ 2 RIGHT LANES 0 cwzo-sere L 2 RGHT LANES 0 CW21-100T work | [ Reg Reflective =t 0,’32_’;"{;3,,5
b " | . ivision
A CLOSED P4 /| CLOSED s CONVOY \ P White Reflective ITexas Department of Transportation Standard
X X * _2
Z AN - 7\E /7 \E | Teareic conteoL euay
o H L
o bl s MOBILE OPERATIONS
g 3)ADVANCE WARNING =)_REQUIRED TRAL (F)HAROW VEHICLE »» B DIVIDED HIGHWAYS
0 @
& VEHICLE VEHICLE * _1¥
o C . K O
o O]
32 | t 6" | TCP(3'2)'13
: [ | . 53 ; 5 .
3% INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY - TCP(3-2b) WDTH OF Tha) g T Jow 0T e 107 Lo oo
e STRIPING FOR TMA ot agg " 0022010 076 US90,etc.
‘-"_-'l:l:, 8-95 7-13 DIST COUNTY SHEET NO.
=2 1-97 22 | VAL VERDE etc. 34
7%
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LEGEND
Improved Shoulder X VEHICLE OR WORK % | Trof Venicl
rail Vehicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
ond Note 9 <:| Arrow Boords \ with strobes TR CWZi 00T % % | Shadow Vehicle
— . - ]:E_ T - 72" X 36" 60" X 36" * % * | Work Vehicle RIGHT Directional
:D E E> ® :IIE Heavy Work Vehicle LEFT Directional
o000 0 [ ]
* * ¥ % % % o Truck Mounted
Improved Shoulder ° [N Attenuotor (TMA) |$_| Double Arrow
. CAUTION (Alternating
> | 1500'+ Approx. | 120'-200" 120'-200" UTx venicLe][D <:' Troffic Flow I_gl Diamond or 4 Corner Flash)
-.z ! See note 8 I See note 8 See note 8 CONVOY -
_© TYPICAL USAGE
>
g TCP (3-3a) . MOBILE SHORT | SHORT TERM| INTERMEDIATE LONG TERM
= X DURATION | STATIONARY |TERM STATIONARY | STATIONARY
$ TWO LANE HIGHWAY WITH PAVED SHOULDERS N -
2 (WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional disploy
___________________________________________ Floshing Arrow Boord 1. TRAIL, SHADOW, and LEAD vehicles shallbe equipped with orrow boards as

illustrated. When a LEAD vehicle is not used on two way roads the WORK

vehicle must have an arrow board. For divided roadways, the arrow board on the
WORK vehicle is optionalbased on the type of work being performed. The Engineer
willdetermine if the LEAD vehicle and/or TRAIL vehicle are required based on

and Note 9 Arrow Board with strobes Arrow Board

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle /Forwcrd Facing

T~ t — o prevailing roodway conditions, traffic volume, ond sight distance restrictions.
N E 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
@ :l@ >‘ X VEHICLE OR WORK on vehicles are required. Blue high intensity rotating, flashing, oscillating, or
*

CONVOY CONVOY strobe lights when mounted on the driver's side of the vehicle moy be operated
simultaneously with the amber beacons or strobe lights.

- - ] CW21-10cT CW21-10aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

72" X 36" 80" X 36" ond TRAIL VEHICLE are required.
| 1500'+ Approx. | 120'-200' 120'-200" 4. Reflective sheeting on the rear of the TMA shallmeet or exceed the reflectivity

T O O and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
See note 8 See note 8 See note 8 ..'.. ..°.. or DMS 8300, Type A.
- .o o 5. Flashing orrow boords shaollbe Type B or Type C as per the Borricade ond
TCP (3 3b) = = . * Construction (BC) standards. The board shallbe controlled from inside the

A vehicle.
TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS X VEHICLE Il . Each vehicle shallhave two-way radio communication capability.
. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY first to shadow the other convoy vehicles.
. Vehicle spacing between the TRAIL VEHICLE ond the SHADOW VEHICLE willvary
Advance . , " , depending on sight distance restrictions. Motorists approaching the convoy
a%ining 150" Approx. 400 120°-200 * should be able to see the TRAL VEHICLE in time to slow down and/or change
Vehicle \ See note 8 Approx. Approx. bt} lones os they opprooch the TRAIL VEHICLE. Vehicle spocing between the WORK

See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD
Shoulder E

TxDOT assumes no responsibility for the conversion

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

N o

6's
[

VEHICLE may vary according to terrain, work activity and other factors.
TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shallbe used on
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoulder with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be
in Caution Mode used where odequate mounting spoce exists. When used, the X VEHICLE CONVOY
sign shallhave the number of the convoy vehicles disployed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shallnot be

used on the SHADOW VEHICLE if o TRAIL VEHICLE is used.

o
* ¥

— I:E_ - N Z | CW20-5bTL 10.For divided highways with two or three lanes in one direction, the appropriate

o

The use of this stondord is governed by the "Texos Engineering Proctice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

% % % - . LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE
% 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eoceco o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
T ® message sign (TMCMS) with a minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A ( some legend may be substituted for these signs. An oppropriate directionol orrow
Shoulder and note 9 & Shoulder I display, simuloting the size ond legibility of the flashing arrow boord may be
LEFT LANE used in the second phase of the PCMS/TMCMS message. When this is done,

N Qy‘“ CLOSED + the arrow board willnot be required on the Advance Warning Vehicle.
« ¥ © 11.A double arrow shallnot be displayed on the arrow board on the Advance Warning
TCP (3-3c)

Vehicle.
P 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MUL TILANE HIGHWAY 13.Stondard diomond shape versions of the CW20-5 series signs moy be used as an
option if the rectangular signs shown are not available.
14.The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes
ADVANCE WARNING it necessary.
VT 17 T 15.0n two-lane two-way roadways, the work and protection vehicles should pull over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

~ the back of the rearmost protection vehicle.
Shoulder
F d Faci i i 7
<o o o o st Red Relecive =t
_~ _ _ _ _ _ _ _ White Reflective ) Division
I Texas Department of Transportation Standard
<2, .. : ; : : : I E TRAFFIC CONTROL PLAN
o []
| > M Ko Iy ~®I0 s MOBILE OPERATIONS
.| 2 AT : : port =P =7 s RAISED PAVEMENT
% |::> See Trocljlr/‘gh:gtoew 9Vehlcle B __%, MmKER INSTN.LATION/
N & Shoulder | . | T PREMOVA'].
o - - -
grﬁ 1500'+ Approx.. | 120'-200' 120'-200' I (WIDTH OF TMA) 1 C (3 3) 4
X eptember Y
L_l_] - TCP (3-3d) STRIPING FOR TMA 294 4-08 REVISIONS 0022|010 076 US90,etc.
|-|I—-'|:|:l UNDIVIDED MUL TIL mE HIGHWAY 8-95 7-13 DIST COUNTY SHEET NO.
<=2 1-97  7-14 22 | VAL VERDE,etc. 35
177
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Shadow Vehicle
With Attenuator
and Arrow Board LEGEND
(See note 2 and 5) W / % | Trail Vehicl
rail Vehicle
ARROW BOARD DISPLAY
<§I % % | Shadow Vehicle
<7;| * % % | Work Vehicle RIGHT Directional
<§' :H:E Heovy Work Vehicle

7. Truck Mounted
Attenuator (TMA)

Shadow Vehicle
With Attenuator

and Arrow Booard
(See note 2 and 5)

LEFT Directional

Double Arrow

- {7 {14y

=5 <:| Traffic Flow m B | Chonnelizing Devices
c'n
O v
) J— P J— —
ié —_— E:> —_— — —_— —_ —_— — Minimum Suggested Moximum |\
& E:> Posted |F I Desiroble Spacing of Sign Suggested
Sg. _ _ ] _ . N — ] \ Speed ormula Toper Lengths CharE)nelllzmg Spacing |-ongitudinal
‘-“'_‘ 7] 39’ x x evices o Buffer Space
28: I:|l> * 10° i 12! On o On o Disto)r(me "B
222 lewzo-10 Min. Offset |Offset [offset | Taper | Tangent
cEEf48" x 48 . g 30 150' | 165' | 180' | 30' 60" | 120' 90’
388 2 P X" Work Space WS [So5 505 as . . . .
<g5- Min. Min. 35 |L- 50 205" | 225' | 245 35 70 160 120
888 X Work Space 40 265' [ 295' | 320' | 40° 80| 240 155’
E;g 45 450' | 495" | 540" 45 90’ 320' 195'
T € - fl O ' ' ' ' '
e TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR :2 ggg 23(5) Zgg :g 1?(;’ ;‘gg zgg
£E8 — —_ i \ \ ) ) ) )
gag CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS L=WS . . . . . . .
Yoo 60 600" | 660" | 720 60 120 600 350
£ o
i 65 650' | 715' | 780'| 65 | 130° 700° 210
P 70 700' [ 770" [840' | 70' | 140’ 800" 475'
oxX=
E:'__ﬁ Work Space 75 750' | 825' | 900" 75' 150" 900" 540'
:,c,gg 30 e ‘ ~Shadow Vehicle x Conventional Roads Only
=ge Min ] CW20-1D With Attenuator x x Taper lengths have been rounded off.
228 ‘ ’ ‘ 48" X 48" and Arrow Board Le=Length of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
.°'§_‘s’ (See note 2 and 5)
€8s TYPICAL USAGE
385 = oe T — — — — — — — <& — — MOBILE SHORT [ SHORT TERM | INTERMEDIATE LONG TERM
30 <7;| DURATION | STATIONARY |TERM STATIONARY | STATIONARY
R J— J— Shadow Vehicle —— — J— N N N N N 7
o§E With Attenuator <7Q
5.9 and Arrow Board
'eL < = = (S te 2 and 5) T = =
§5 = Na = ee note an = > = 2>
w55 = r GENERAL NOTES
1= P
£°s - - E> - — - — - - - -1 — 1. This traffic controlplon is for use on conventionalroods posted
°37? E:> ot 45 mph or less ond is intended for mobile operations thot move
.Y 03 - - - — - — - - - -IT— - — continuously or intermittently (stopping up to approximately 15
€585 |:> minutes) such as short-line striping and in-lane rumble strips.
SvE@ When activities are anticipated to take longer amounts of time or
=
SFen , traffic conditions warrant, a short duration or short-term stationary
o £ 30 H
g o= e 4 traffic controlplan should be used.
& €% Min.
0o xo
Work Space 2. A Truck Mounted Attenuator shallbe used on Shadow Vehicle.Striping
on the back ponel of all truck mounted attenuators shallbe 8" red
ond white reflective sheeting ploced in on inverted "V" design.
TYPICAL TRAFFIC CONTROL FOR TYP'CAL TRAFF'C CONTROL FOR Reflective sheeting shallmeet or exceed the reflectivity and color

OUTS|DE LANE MARK'NGS |NS|DE LANE MARK'NGS requirements of departmental material specification DMS-8300, Type A.

3. Alltraffic control devices shallbe in accordance with the "Texas
Manualon Uniform Traffic Control Devices" (TMUTCD), latest edition.

CW20-1D 4. The use of yellow rotating beacons or strobe lights on vehicles are
48" X 48" required. Blue high intensity rotating,flashing, oscillating or

strobe lights when mounted on the drivers side of the vehicle may
Work Space | ny _ Shadow Vehicle be operated simultaneously with the amber beacons or strobe lights.
30 :Ir:tdh Aﬁtrt:;u%?grd 5. Flashing arrow board shallbe used on Shadow Vehicle. Flashing arrow

Min. .I

board shallbe Type B or Type C as per BC Standards. The arrow
( ) yP yP P
See note 2 ond 3 board operation shallbe controlled from inside the truck.

— = — — — > ¢ Red Reflective ; ' Ol’zfé"’:‘f!ig”s
= = = = = White Reflective I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
- - - T e —Ts TRAFFIC CONTROL PLAN
i MOBILE OPERATIONS FOR
% Shadow Vehicle "X 30" 457 . % ISOLATED WORK AREAS
N oG Aron.Bourd i A —1¥ UNDIVIDED HIGHWAYS
NI o (See note 2 and 5) Work Space
29 x i | | TCP(3-4)-13
ﬁ‘g I (WIDTH OF TMA) | = tep3-4.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
‘_}_’3 TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA R 03310101 076 U;;Z,W':tc_
4 LEFT TURN LANE MARKINGS CENTER LANE MARKINGS o ———
L g o .
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DISCLAIMER:

No worronty of any

TxDOT assumes no responsibility for the conversion

The use of this stondord is governed by the "Texos Engineering Proctice 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.

2:59:20 PM
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FILE:

Cw20-1D
48" X 48"

LEFT
SHOULDER
CLOSED,

CW21-50L
48" X 48"

== -
I I
. [} b}
[ o o
HO1o|:| |F|e@
2 £ £
s n n
I I
| |
| I
Shadow Vehicle with
TMA and high intesity,
| rotating, flashing,
oscillating or
strobe lights.
I I
-
I I
I I
8 | |
I I
I I
L
= [ 4
2 I E’ |
I I
@ |
I I
I e I
<4—Shadow Vehicle with
. TMA and high intesity,
¢ | rotating, flashing,
g oscillating or
0l ol¢ strobe lights.
x| M= |
5 | I
=
| I
3
I 3 AR
&
I I
HAAE
3 =]
& | & |

TCP (5-1a)

-
]
o
3
me
7]
[
o
I}
Q
n
x
r 5
" =
[N {
m
|
i)
| ]
\d
* —
L 2 M
> =
o
=]
=]
-
o
o
©
o
©
o]
S
9]
=
n

WORK AREA ON SHOULDER

RIGHT
SHOULDER
CLOSED

CW21-50R
48" X 48"

CW20-1D
48" X 48"

I | END
- -
— ROAD WORK
I | 620-2
5 5 5 ol . 48" X 24"
= c
8 b 3 2 s
ARVARVAE HETRSS
L 7] [72] %]
2]
) I I i
3
0
| | 9
8
(2]
I | §
Shadow Vehicle with —
TMA and high intesity,
I rotating, flashing, [ray y
oscillating or
strobe lights.
I I
1000 FT - ©
CW16-3aP I I
30" X 12" )
o
=1 .
o I I * 4
* 2
» Yy
| -
| I
RIGHT
LEFT _ o
SHOULDERY 8 I I g A oseE,
CLOSED,
| & | =t CW21-50R
CW21-5a0L . . 28" X 48"
48" X 48" -
= I E. I 8
Te]
I I RIGHT
o - ) SHOULDER
| o CLOSED
I | CW21-50R
48" X 48"
[z . [1000FT]
4 Shadow Vehicle with CW16-3aP
TMA and high intesity, 30" x 12"
° | rotating, flashing, OR
8 | oscillating or
& .1, strobe lights.
<| B< RIGHT
5 I | 3 SHOULDER
= 2 CLOSED
1000 FT
I I
. . CW21-5bR
3 g 48" X 48"
| ] h= o
5 ¢ | 3 AYEA 3
n |3 n n
I I
) [}
END -3 @ @ 3 - ==
ROAD WORK o | 8 |
(2] wn
G20-2
48" X 24"
TCP (5-1b)

WORK AREA ON SHOULDER

LEGEND

Type 3 Barricade

Channelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Sign

Traffic Flow

ez
(i1
@ Trailer Mounted
-
SN

Flog

)
<
lo

Flogger

DMI’IIth;Im Suggested Maximum
esirable Spacing of S, ted
F’Sosteg Formula Taper Lengths Chonnelizing Lon;?t?;?ngl
pee x x Devices Buffer Space
* 10° 1" 122 [ Ona On o "B
Offset |Offset Offset |Toper | Tangent
30 52 150' | 165" | 180' | 30° 60’ 90’
35 |- I"IVT 205 | 225' | 245' | 35' 70° 120°
40 265' | 295' | 320' | 40' 80" 155'
45 450' | 495' | 540' | 45’ 90" 195'
50 500' | 550" | 600' | 50' 100' 240'
55 L-WS 550' | 605' | 660" | 55 10* 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" | 80O' 160' 615
x Conventionol Roads Only
x x Taper lengths have been rounded off.
L=Length of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
ImosiLE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY | STATIONARY
TCP(5-1a) TCP(5-1b) TCP(5-1b)
GENERAL NOTES
1. A Shadow Vehicle with a TMA should be used anytime it can
be positioned 30'to 100'in odvance of the oreo of crew
exposure without adversely effecting the performance
or quality of the work. Type 3 borricodes or drums moy be
substituted when workers on foot ore no longer present when
approved by the Engineer.
2. 28" tallor taller one-piece cones willbe allowed only for
Short Duration or Short Term stationory operations when
workers ore present to mointain the devices upright ond in
proper location. Intermediate Term stiationory work areas
should use Drums, Vertical Panels or 42" tall two-piece
cones.
;’QI Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

TCP(5-1)-18

TRAFFIC CONTROL PLAN
SHOULDER WORK FOR
FREEWAYS / EXPRESSWAYS

FILE: tep5-1-18.dgn DN: ICK' IDW’ Cck:
© x0T February 2012 CONT [SECT Jos HIGHWAY
REVISIONS 0022|010 076 US90,etc.
28 DIST COUNTY SHEET NO.
22 | VAL VERDE,etc. 37
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LEGEND
@ @ @ @ \L @ @ zzzZz2a|Type 3 Barricade ® @8 |Channelizing Devices
CW20SG-1 - | | | | Truck Mounted
. " CW20SG-1 CW20SG-1 . ruc ounte
48" x 48 48" x 48" 48" x 48" CW205G-1 I:[nj Heavy Work Vehicle [N |Attenuator (TMA)
-1 (] CWHZOSG'L - r 48" x 48" s Trailer Mounted Portable Changeable
I — | L 48" x 48 L Floshing Arrow Board Message Sign (PCMS)
x | | _l < =< 9 .l == |Sign < ::I Traffic Flow
. T cw2o0s6-1 | | O\ |Fag Lo |Flogger
22 <:I 48" x 48" B ——— <:| L] <:I
53 <&
og
23 _ — —
c
gg g E(l> E:> E:> E:> DMiqimll;lm Suggested Moximum |\ .
22y esirable Spacing of . Suggested
5 LN . AN ( Posted |Formulo Taper Length et Sign 99es
5 AN per Lengths Channelizing . L tudinol
2> | [ o | J | RE] 3 Seeed x x Devices sp‘.’.f('.'.'g Butfer Spoce
:5E ] * 10 ) 12! On o On o Distance 8"
Sas —r - Offset [Offset (Offset Taper Tongent
<5 3 - . . : g : . .
vad | E oc | X | [] | 30 32 150" | 165" | 180 30 60 120 90
O p= M s
ses * = . 35 |- f\SNT 205' | 225' | 245 | 35 70° | 160° 120°
nf-_’ e o g : 40 265' | 295' | 320 40' 80’ 240’ 155'
ggg‘ | E U’é | | | < 45 450' | 495' | 540" 45' 90' 320' 195'
§a§ [] 50 500' | 550" | 600" 50 100 400' 240’
" o
§8s|  Cw20s6-1 . 4 \. . B5 |, .ws | 250" 605 [ 660" 55" | 10’ 500° 295’
wps| 487X 48 s | Swaoset 80 |  [600° (660 [720'| 60" | 1200 | 600' 350
" 8¢ ———See Note 8 ™ 48" x 48"
§53 H CW20SG-1 65 650' | 715' | 780'| 65' 130" 700 410’
-0 48" x 48" ) ) . : . ) )
=g S | | g | | | < Cw20-5TL 70 700 [770' (840 [ 70 w0 | 800 475
£38 75 750" | 825' | 900 75 150 900 540
St
228 [ T — x Conventional Roads Only
B:E | | | x x Toper lengths hove been rounded off.
Eg.‘_’ L=Length of Taper(FT) W=Width of Offset(FT) S=-Posted Speed(MPH)
355 < CW20-5TR x
o " "
v le | | 487 x 48 | | CW20-5TL
o§E . 48" x 48"
2o - E—
i YN
67 &
= c
w55 VARV AN A VAR VA AR WORKERS IN BUCKET TRUCKS SHALL NOT
£ Y WORK ABOVE OPEN LANES OF TRAFFIC.
°5% CW20SG-1 CW20SG-1
& ﬁﬁ‘s’ 48" x 48" 48" x 48" 48" x 48"
w -
Su€n
L NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
o =
2 ':E:"é SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY
GENERAL NOTES
CW20SG-1 | 1. The minimum size channelizing device is the 28" cone. 42" Two-piece
48" x 48" [ cones, drums, verticalpanels or barricades willbe required when
CW2056-1 ' | ggvzosgg the device must be left unattended at night.
48" x 48" @ X 2. Obstructions or hazords ot the work oreo shallbe clearly morked
. and delineated at all times.
R4-7 "
24" x 30" 3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
_____ \ to field conditions.
4. Vehicles parked in roadway shallbe equipped with at least two
s . <:| high intensity rotating, floshing, oscillating or strobe type lights.
[]
- = — &g— — 'I — — g 5. High level warning devices (flag trees) may be used at corners of
|:‘,> = the vehicle. SHEET 1 OF 2
- s n
10" min. T 6. When véorklopego_tio?ls t:]r_e per;orm%d or;1 existing sig;atle. tt:e signals ;ﬂ o,[,?;fggns
may be placed in flashing red mode when approved by the engineer. . ivision
I' X ‘ VoL \ [ - If existing signals do not have power, All-Way Stop (R1-1and R1-3P) ITexas Department of Transportation Standard
i |® '} signs may be implemented when approved by the engineer.
Typical ] .
7.For Short-Term Staotionory work the buffer spoce "B" from the above
z * table should be used if field conditions permit. For Short Duration TRAFFIC SIGNAL WORK
© [ (less than 1hour) any buffer space provided willenhance the
N safety of the setup. TYPICAL DE TA“_S
o
£ Y 8. The orrow boord ot this location may be omitted for Short Duration
c CW20SG-1 | work if the work vehicle has an arrow board in operation. As an
o gl 48" x 48" option, the arrow board may be placed at the end of the taper in
S the closed lane if space is not available at the beginning of the taper. WZ(BTS_ 1)_ 13
2
Sa CW20SG-1 : ;
¥ 2 i " 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FiLe- wibls-13.dgn o TxDOT o TxDOT Jow TxDOT | cx: TxDOT
g 48" x 48 OPERATIONS IN THE INTERSECTION o left lone closure by using o LEFT LANE CLOSED (CW20-5TL) ond adding 00T Feri e e s | — | H‘G‘HWAY
© = SHORT DURATION ghcr:;?:ﬁr;;?q?fe'zices on the centerline to protect the work space from EVISONS 0022010 076 US90.etc
. i ic. CRC.
i PP g 2-98 10-99 7-13 DIST COUNTY SHEET NO.
=z 4-98  3-03 22 | VAL VERDE,etc. 38
123
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under way, os directed by the Engineer.

4. Worning sign spacing shown is typicol for both

TYPICAL ADVANCE SIGNAL PROJECT SIGNING Grectons < g N

=TT WORK ggO-SOZP Temporary Traffic Barrier 22’"2052-8""
_ h an X
- | ROAD WORK |00 oL, | ZONE X ooy oo See Note 4 below PPN
W @ SIGNAL NEXT X MILES TRAFFIC WARNING /Work Area | | ||
# WORK s FINES [329°2T,¢. SIGNS
=
‘ \‘_ 0 | AHEAD Sy G20-6T DOUBLE STATE LAW 1 | 7 _.l,
CW20SG-1 ('3 CONTRACTOR 48" x 30" WHEN R20-50TP R20-3T -
END Qg x 48" g s, |320-50TP 48" x 42" Lo L Sl — 1 1 L
ROAD WORK £ CW20SG-1 < 10" Mi 'Min.(See Note 7 below)
3 48" x 48" in.
G20-2 | _—
360« 1gn X X X X & f
WORK AREA | < T 1 N - [ T T T T T T 1 ~ - [
; ] )] ] 1 4 1
, [ Tolall] [ Tololl
o -
< NG < VA ES SIDEWALK DIVERSION VA K
.3‘0 —_— —_— —_— —_— —_— —_— —_ . — —_— — —_— —_— —_— —_— —_— —_— —_—
S 0> MAJOR STREET o g >
“5‘: N\ SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
s NOTES CLOSED
o
=2 END 1. Project signing as shown shallbe in place CROSS HERE LROSS HERE
3 ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-11aL
g 620-2 e R Sany 1 a0k
§_ OBEY G29-50P .| Work BEGIN 36" x 18" 2. For closely adjoining projects, advance signing X
2 waARNING | 36" x 24" | ZONE | G20-5T ROAD WORK may not be required in advance of each || £ | 4>
- SIGNS TRAFFI 48" x 24" [NEXT X MILES intersection, but only in advance of the | | |
e STATE LAw || R20-3T ¢ NAVE intersections at the project limits. Actual ]
- 36" x 36" | FINES i locations willbe os directed by the Engineer. L]-|e H I- oIH Y
e R20-3T R20-50TP DOUBLE| G20-6T _ sE L
5 48" x 42" -5a = 48" x 30" L_conTRAcTor _ 3. Advance signs shallbe removed when signal
§ 36" x 18" m'és';&:?m 22’225281 . construction operations are no longer <:J Work Area
—
o
o
x
K

The use of this stondord is governed by the "Texos Engineering Proctice Act".

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

5 5. See the Table on sheet 10of 2 for Typical
> FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS A 7 yP | | ” | | | | ||
o warning sign spacing.
Vi SIDEWALK DETOUR Vi
o
£2| GENERAL NOTES FOR WORK ZONE SICNS REFLECTIVE SHEETING
3
3 1. Signs shallbe installed and maintained in a straight and plumb 1. Allsigns shallbe retroreflective ond constructed of sheeting meeting CWI:I1-2 " See Note 8
a gcondltlon 9 the requirements of the DMS and color usage toble shown on this sheet. gSe )l(\lostg 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
=3 ITI - _
> 2. Wooden sign posts shallbe painted white. SICN SUPPORT WEICHTS CROSS HERE ;2..11:"?12.. CLOSED  eross HERE 52""1- 12
c
S 3. Barricades shallNOT be used as sign supports. 1. Weights used to keep signs from turning over should be sondbags i R9-9
o filled with dry, cohesionless material. [ 24" x 12"
— 4. Nails shallNOT be used to attach signs to any support.
o 2. The sandbags will be tied shut to keep the sand from spilling and cwin-2
=] 5. Alsigns shallbe inslalled in occordance with the plans or as to maintain a constant weight. —— 36" x 36
= directed by the Engineer. [m See Note 6
2 3. Rock, concrefte. iron, steelor other solid objects willnot be CWi6-9P 2 —
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. - - CW16-7PL
° " "
] in the "Standard Highway Sign Designs for Texas" (SHSD). 24" x 12 I's o .
é g 4. Sondbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs. 0 ol ! 24" x 12 Work Area o G
I 7. The Contractor shall furnish sign supports and substrotes listed in Di‘ - P T e - RN ~
a - the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sondbags shollbe made of a durable material that tears upon : - - — — — N |
o 2 installed as per the manufacturer's recommendations. vehicular impact. Rubber, such as tire inner tubes, shallnot be used. = - - ——7 5 ._L. }
o =
8. Temporary signs that have domoged or crocked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used c' <::'
domaged or marred reflective sheeting shallbe replaced os for ballost on portable sign supports. Sign supports designed ond EEa—— e
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD q> I:D
list.
9. Identification markings may be shown only on the back of the sign o~ —
substrate. The maximum height of letters and/or company logos used 7. Sandbogs shallonly be placed along or laid over the base supports 2 = 0 -
for identification shallbe 1". of the traffic controldevice and shallnot be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | /6” G | | | | || G | |
10. Damaged wood posts shallbe replaced. Splicing wood posts shallbe placed along the length of the skids to weigh down the 0
willnot be allowed. sign support.
DURATION OF WORK 8. Sandbags shallNOT be placed under the skid and shallnot be used to SIDEWALK CLOSED 22--10[)?2"--
U level sign supports placed on slopes. C—) CROSSWALK CLOSURES
: . . . USE OTHER SIDE
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Monuolon Uniform Troffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HEIGHT =8= |Sign . e .
1. Sign height of Long-term/Intermediate-term warning signs shallbe as ee Chonnelizing Devices EDESTRIAN CONTROL
shown on Figure 6F-1of the TMUTCD. zZzzZz2 |Type 3 Borricade 1. Holes, trenches or other hazords shallbe adequately protected by covering,
delineating or surrounding the hazard with orange plastic pedestrion
2. 3'92 height °Ff ShortGFteEm/fShgrt _Pﬁ'?rt(':%n warning signs shallbe as fencing or longitudinal channelizing devices, or os directed by the Engineer. SHEET 2 OF 2
shown on Figure of the TMU DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above willrequire the Engineer's approval
3. Regulatory signs shallbe mounted at least 7 feet, but not more than prior lo installation. . §® Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports delailed on the BC stondords Operations
or CWZTCD list, or when fabricated from approved lightweight plastic ITexas Department of Transportation sDtlw%lond
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plostic drum ot or near the anaar
REMOVING OR COVERNG location shown.
L wh b p P ) v th 4. For speeds less thon 45 mph longitudinal channelizing devices may be used
en sign messages may be confusing or do not apply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
z gh"'r'gsegegm"tfg ‘E’n clr?ggzletely covered, unless otherwise blunt ends ond installation of woler filed devices shallbe as per BC(9) TRAFFIC SIGNAL WORK
= PP 4 g ORANGE |BACKGROUND TYPE B, OR TYPE Cp SHEETING and manufacturer’s recommendations. , )
& 2. When signs are covered, the materiolused shallbe opagque, such 5. Location of devices are for general quidance. Actuol device spacing and BARRIC ADES AND SIGNS
Ire) as heavy milblack plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. )
N the entire sign face ond maintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
c automobile headlights at night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrion Borricades should be used instead of the Type 3
o gl Eurlclp.é)rt heavy malerials such os plywood or aluminum shallnot Barricades shown.
So e used to cover signs. 7. The width of existing sidewalk should be maintained if practical
INIu) ™ . g sidewalk should be maintained if practical. - -
N : : Only pre-qualified products shallbe used. A copy of the 8. Pavement markings for mid-block crosswalks shallbe paid for under the WZ(BTS 2) 13
N wl 3. Duct tope or other adhesive material shallNOT be affixed to o " . . . o . ings
52 sign face. Compliont Work Zone Traffic ControlDevices List" (CWZTCD) appropriate bid items. FILE: wzbts-13.dgn on: TxDOT ‘CKfTXDOT‘DW TXDOT ‘cw TxDOT
Eg . s 4 onchor stubs shallb 4 ond holes bock filed describes pre-qualified products ond their sources ond may 9. W’:e" CFOSSW?WS.I};_V oth:r"gedgsttriu? ;fci“tizs ?‘re"_cl?sgd or relq;g:_ited. ©Tx00T  April 1992 cont Jsect o8 HGHWAY
igns and onchor stubs shallbe removed ond holes back filled upon . . emporory facilities shollbe detectoble ond shallinclude occessibility
- completion of the work. be found ot the following web ud.dress L ) features consistent with the features present in the existing pedestrian revisons 0022/010, 076 US90,etc.
p] http://lwww.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oisT COUNTY SHEET NO.
£ 4-98  3-03 22 | VAL VERDE,etc. 39
™
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SUMMARY OF LARGE SIGNS
GALVANIZED
DRILLED
STRUCTURAL
BACKGROUND SIGN SIGN REFLECTIVE o FT STEEL SHAFT
COLOR | DESIGNATION SIGN DIMENSIONS SHEETING .
(LF) 24" DIA,
Size ® @ (LF)
Orange G20-7T .g‘quUIS(é 96" X 48" Type B, or C ¢ 32 A A| A A
I I I :;olvk\nq lrJor YX
Orange G20-7T R 192" X 96" |Type BporC . | 128 |wsxig8 |16 |17 12

A See Note 6 Below

§:

[}

5

z

3

g

‘°- .

> ‘»‘ >A‘::‘>A ’AD,AD"A‘::D

3 &| {} Work RISt Work S DEPARTMENTAL MATERIAL SPECIFICATIONS
] Area T Area UL LEGEND

% DITRO (Soe Not 3) (See Note 3 - PLYWOOD SIGN BLANKS DMS-7100
£ | AR AR =&- | Sign ALUMINUM SIGN BLANKS DMS-7110
. A SRR ANy ~&a. | Lorge Sign SIGN FACE MATERIALS DMS-8300
€ I S IR SN

3 I I | <P | Troffic Flow

8 COLOR USAGE SHEETING MATERIAL

Al

2 ORANGE [BACKGROUND TYPE By, OR TYPE Cp

" ! | | BLACK [LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
I I I 2. Sign locations shallbe opproved by the Engineer.

3. For projects more thon two miles in length, Give Us o BRAKE signs should be
I I repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
I used for this purpose.

4. Work zone speed limits are sometimes used in conjunction with GIVE
I I I US A BRAKE signing. See BC(3) for location ond spocing of construction
speed zone signing when required.

The use of this stondord is governed by the "Texos Engineering Proctice Act". No worronty of ony

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.

&
w
2 I I 5. Give Us o Braoke (CW21-1T) signs ond supports shallbe considered
g I subsidiary to Item 502, "Barricades, Signs and Traffic Handling."
S == e < Proj e j
- - o Signs - o Sians 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8"
I I I plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two

4" x 8" wood posts with drilled holes for breakaway as per BC(5) and willbe
subsidiary to Item 502.

| @ I @ @ Working For You 7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shallbe paid for
Give Us A under the following specification items:
& Item 636 - Aluminum Signs

I I BRAKE Item 647 - Large Roadside Sign Supports and Assemblies.

G20-7T Item 416 - Drilled Shaft Foundations

96" X 48" (See Note 6)
M 1 or 8. Allsigns shallbe constructed in accordance with the details found in the "'Standard

x 192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shallbe shown in the plans or the Engineer shallprovide a detailto the Contractor

before the sign is manufactured.

DIVIDED HIGHWAY UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ' ® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
=
o (1] (1]
5 x  When the optionollorger WORKING FOR YOU GIVE US A BRAKE (G20-7T) GIVE US A BRAKE
N 192" x 96" sign is required, the locotions sholibe noted
E eisewhere in the plons. SIGNS
c
N
R WZ(BRK)-13
ié FLE: wzbrk-13.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
L}J N ©TxDoT August 1995 CONT [SECT Jos HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
el 6-96 5-98 7-13 DIST COUNTY SHEET NO.
L 89 3-03 22 | VAL VERDE,etc. 40
o
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- —
SONI %

L.

MATCH LINE
f
F
1’
;'
|
|

APPROX.

1000’

PROPOSED FLASHER CONTROLLER#2

CSJ*0022-10-076*US90 at Kingsway*LAYOUT. dgn

MATCH LINE

PROPOSED GROUND BOX Ty C
PROPOSED ELECTRICAL SERVICE

[
®
¥5¥ PROPOSED STATIC SIGN W/FLASHING
BEACONS
= EXISTING SIGN

g0 WIRE RUN DESIGNATION

—> DIRECTION OF TRAFFIC FLOW

/A EXISTING SMALL SIGN TO BE REMOVED

CONDUIT TRENCH

CONDUIT BORE

[] FLASHER CONTROLLER

—BF OVERHEAD POWERLINES

PROPOSED ELECTRICAL SERVICE #2 %‘2?"f70ENE@?*§§9’

AS CXR S 3

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY
RAFAEL GUZMAN, P.E. 106025.
N 6/29/2022

DocuSigned by:

Kafal, Cuwmman.

5CBIYC1491FA542A .

ROPOSED GROUND BOX

NOT TO SCALE

=t

TEXAS DEPARTMENT OF TRANSPORTATION

o

)

2z

o

w1 w3-3

o] 367%x36"

Y PROPOSED FLASHER CONTROLLER#!

N

E n n

3 DETAIL "A
Ne To S

© 2022

US 90 AT KINGSWAY
ADVANCE WARNING SIGNALS

LAYOUT

o F, R,
o G, R.

o F.R. STATE
o: G. R. [TEXAS

SHEET NUMBER
SHEET 1 OF 1

SHEET
NO.

FED.RD.| STATE CONTY CONTROL  [SECTION| JOB

N -l— S DIV. NO:|DIST. NO. a
° ° 6 | 22 | VAL VERDE,etc.| 0022 |010 [076 | US90,etc.

HIGHWAY ~ NO.
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CSJ*0022-10-076*US90 at Kingsway*LAYOUT. dgn

6/24/2022 FRAMOS?2

TYPICAL WIRING DIAGRAM

FLASHER CABINET

LD 10UT
O| NEUTRAL
oD 10uT

O

O
al
—<
~

-3

mMmH—I=
om0

== W

old
alq

(0]
O

(0]
(©]

(0]
(©]

(0]
(©]

CONDR (12 AWG)

LIGHT BULB

FY

HOMERUN

FLASHING YELLOW

olololb]d]d

OOOpOp

,,,,, -
o
ik c1 D
il a

SIGNAL HEAD SCHEDULE

(ev)

SIGNALS

D@E)E
9000

PROPOSED ELECTRICAL SERVICE DATA
SERVICE MAIN TWO-PO
SERVICE| CONDU | SAFETY CKT. | LE
SERVICE POLE SWITCH PANELBD./ LOADCENTER AMP RATING | CIRCUIT BRANCH CKT. BKR BRANCH CIRCUIT | KVA
NO. SERVICE POLE DESCRIPTION | CONDY Ncg%sz SIITCH Amp/F P%KLRE-/ CONTR (MIN) NO. POLE/AMPS AMPS LOAD
E USE | "AmP | AMPS
us 50 TY T 120/240 000 (NS) GS (N) 3/#4 FLASHING
/KINGSWAY < (0) 11/2" | 3E4LNA | NAC| N/ | N/A 100 oINS 1P/20 2 0.24
uss0 TY T 120/240 000 (NS) GS (N) 3/#4 FLASHING
/KINGSWAY b o) 11/2 | L NA | NA | NA | N/A 100 LASHIN 1P/20 2 0.24
ELECTRICAL RUNS
TEM RUN NUMBER 11 [ 12 [ 13 [ 29 [ 22 [ 23 [ 24 Textral toraL
RUN LENGTH (LF) 8 78 46 5 26 44 43 (LF)
CONDUIT CONDT (PVC) (SCHD 40) (2") 1 1 0 1 1 1 0 0 161
CONDT (PVC) (SCHD 80) (2") (BORE) 0 0 1 0 0 0 1 0 89
SIGNAL CABLE [TRF SIG CBL (TY A) (12 AWG) (3 CONDR) 1 1 1 1 1 1 1 250
CONDUCTOR ELEC CONDR (NO. 6) BARE 1 1 1 1 1 1 1 10 260
ELEC CONDR (NO. 6) INSULATED 0 0 0 0 0 0 0 20 20

SN
‘...V‘ E...Qf..fé:f»“]

NG e,
o xS k9
”*:. .‘.* "
£ RAFAEL GUZMAN %
(ARt A
0<h 106025 a2

AS CXR S 3

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025.
ON ©6/29/2022

DocuSigned by:
[MM Lumman.

5CBIYC1491FA542A .

NOT TO SCALE

=

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022
US 90 AT KINGSWAY

ADVANCE WARNING SIGNALS

WIRING DIAGRAM

o F.R. o F,R. STATE SHEET NUMBER

o G. R. o G.R. |TEXAS| SHEET 1 OF 1

SHEET
NO.

FED.RD.| STATE
DIV, NO.|DIST. NO. COUNTY CONTROL  [SECTION | JOB HIGHWAY  NO.

6 | 22 | VAL VERDE,etc.| 0022 (010 [076 | US90,etc.

42
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CSJ*0300-01-108*US57 at US277 Interconnect.dgn

6/24/2022 FRAMOS?2

U
.......... L) - e — s —
=
MAIN ST
-
—
_—
_——
= _
——

I

US57 / MAIN ST
- o o o

HAROLD AVE VETERANS BLVD

b

RADIO

I
1
1
Tower I
1
1

A3

LEGEND
- — — EXISTING CONDUIT
—— EXISTING MAST ARM POLE
<= EXISTING TRAFFIC SIGNAL HEAD
M8 EXISTING GROUND CABINET
== EXISTING BORE CONDUIT
>0 EXISTING GROUND BOX
EXISTING VIVDS CAMERA

EXISTING CCTV POLE
4@ PROPOSED ITS RADIO

A S U N g

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025.
oy 6/29/2022

DocuSigned by:

Kafal, Cuwmman.

5CBIYC1491FA542A .

NOT TO SCALE

=

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022
US57 AT MAIN ST
INTERCONNECT
o FL.R. o F.R. STATE SHEET NUMBER sheeT
o G. R o G.R. |[TEXAS| SHEET 1 OF 1 "o

FED.RD.| STATE
DIV NO.| DIST. NO. COUNTY CONTROL  [SECTION | JOB HIGHWAY  NO.

6 | 22 | VAL VERDE,etc.| 0022 (010 |076 | US90,etc.

43
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CSJ*0300-01-108*US57 at US277 Interconnect.dgn

6/24/2022 FRAMOS2

NOTES:

1. CONTRACTOR SHALL I[NSTALL THE FOLLOWING TXDOT PROVIDED EQUIPMENT IN
EXISTING POLES & CABINET: FIELD HARDENED ETHERNET SWITCH, AND ETHERNET

SURGE PROTECTORS.

2. FOR PROPOSED WIRELESS COMMUNICATION PATH & PROPOSED RADIO @ EAGLE PASS TOWER

SEE COMMUNICATION LAYOUT SHEET.

3. VIVDS CAM ASSY 360 CAMERA TO BE INSTALLED AS SHOWN IN THE LAYOUT OR AS DIRECTED
BY THE ENGINEER. INSTALL COMMUNICATION CABLE FROM PROPOSED CAMERA TO
SIGNAL CONTROLLER.CAMERA TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER’S

RECOMMENDAT IONS.

4. VERIFY WITH ALL UTILITY COMPANIES THE EXACT LOCATIONS OF EXISTING
UNDERGROUND UTILITIES PRIOR TO ANY CONSTRUCTION TO AVOID CONFLICT OR

DAMAGE TO THESE UTILITIES.

I-FIELII)

[

HAROLD AVE

‘ MAIN ST

MAIN ST

LEGEND

— —— EXISTING CONDUIT

EXI

Iy |

i = |

EXISTING MAST ARM POLE

STING TRAFFIC SIGNAL HEAD

EXISTING GROUND CABINET
EXISTING BORE CONDUIT
EXISTING GROUND BOX
EXISTING VIVDS CAMERA

@>— PROPOSED 360 VIVDS
€@ PROPOSED ITS RADIO

HAROLD AVE

US57 7/ MAIN ST

1
1
1
1
1
1 VETERANS BLVD

rRapio 1!
TOWER 1

AS CXR S 3

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025,
N 6/29/2022

DocuSigned by:
Kafal, Cuwmman.

5CBIYC1491FA542A .

NOT TO SCALE

=t

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022

US 57 AT HAROLD AVE
INTERCONNECT

o F.R. oi: F,R. STATE SHEET NUMBER

e G. R. o: G.R. |TEXAS| SHEET 1 OF 1

SHEET
NO.

FED. RD.
DIV. NO.

STATE

DIST. NoO. COUNTY CONTROL  [SECTION | JOB HIGHWAY ~ NO.

6

44

22 | VAL VERDE,etc.| 0022 |010 |076 | US90,etc.
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LEGEND
- - - EXISTING CONDUIT
EXISTING MAST ARM POLE
EXISTING TRAFFIC SIGNAL HEAD
EXISTING GROUND CABINET
EXISTING BORE CONDUIT
EXISTING GROUND BOX
EXISTING VIVDS CAMERA

PROPOSED 360 VIVDS
PROPOSED ITS RADIO

|D:l

oT i = |

IN

VETERANS BLVD

|
s

MAIN ST

A S U N g

INSTALL: THE SEAL APPEARING ON THIS
NEPERs Ghzy-1-0 DOCUMENT WAS AUTHORIZED BY
RAFAEL GUZMAN, P.E. 106025.

CSJ*0300-01-108*US57 at US277 Interconnect.dgn

(=)
>
2 oy ©6/29/2022
7, ﬂ" DocuSigned by: —_
=z
2 00
2 Kafal, Cuwmman.
=
NOTES: ';J ‘ 1 5CBIYC1491FA542A .
1
1. CONTRACTOR SHALL INSTALL THE FOLLOWING TXDOT PROVIDED EQUIPMENT IN 1
EXISTING POLES & CABINET: FIELD HARDENED ETHERNET SWITCH, AND ETHERNET . NOT TO SCALE
RGE PROTECTORS.
SURGE PROTECTORS HAROLD AVE g VETERANS BLVD %
2. FOR PROPOSED WIRELESS COMMUNICATION PATH & PROPOSED RADIO @ EAGLE PASS TOWER
SEE COMMUNICATION LAYOUT SHEET. US57 /MAIN ST ° e e = - - = TEXAS DEPARTMENT OF TRANSPORTATION

© 2022

o F.R. o F,R. STATE SHEET NUMBER
o G. Ra o: G.R. |TEXAS| SHEET 1 OF 1

SHEET
NO.

o 3. VIVDS CAM ASSY 360 CAMERA TO BE INSTALLED AS SHOWN [N THE LAYOUT OR AS DIRECTED
2 BY THE ENGINEER. INSTALL COMMUNICATION CABLE FROM PROPOSED CAMERA TO

= SIGNAL CONTROLLER.CAMERA TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER’S

E RECOMMENDATIONS. US 57 AT VETERANS BLVD
N 4, VERIFY WITH ALL UTILITY COMPANIES THE EXACT LOCATIONS OF EXISTING INTERCONNECT

~ UNDERGROUND UTILITIES PRIOR TO ANY CONSTRUCTION TO AVOID CONFLICT OR RADIO %

S DAMAGE TO THESE UTILITIES. TOWER \‘

;

N

N

(X}

FED.RD.| STATE
DIV NO.| DIST. NO. COUNTY CONTROL  [SECTION | JOB HIGHWAY  NO.

6 | 22 | VAL VERDE,etc.| 0022 (010 |076 | US90,etc.

45




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

LEGEND

- — — EXISTING CONDUIT
B EXISTING GROUND BOX
4@ PROPOSED ITS RADIO

| =
SHOP
AREA
GASOL INE
STATIONS
PARKING LOT Al
A El: K
EXISTING RADIO EACLE PASS
COMINICAT IONS - MAINTENANCE OFF ICE
—] 1 m
POART MENS >
- ROOM g CONFERENCE
__________ = ROOM
__________ - 3
____________ 2 N
_______ = - = - - -7}
EXISTING RADIO , \ S Ny
COANICATIONS / 4o N .“'Q;:\‘E Of.7. 2}‘ Y
/ Abx BN PN A N
T K A - fo e
': \| ~ Zxi )
| | T W L \ ; RAFAEL GUZMAN %
| T ) SEE DETAIL -C" 3 3e00ed
SEE DETAIL -B" —/l _J I L u (SHEET 2 0F 2 'f»?o 106025 &—:
(SHEET 2 OF 2) | | Wox (/CE 5?,0.-'$"-
K ! ! PORCH DT 2 6F 2 LRIt N$(>\-'
\ ) SR REGRen i l\‘S@\N\A\L\ &
\ N / T
D: K N 1,’ ( THE SEAL APPEARING ON THIS
N DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025.
ON 6/29/2022

DocuSigned by:

Kafal, Cuwmman.

5CBIC1491FAB42A ..
NOT TO SCALE

CSJ*0300-01-108*US57 at US277 Interconnect.dgn

HAROLD AVE 3 VETERANS BLVD % ®
U$57_/M_A1ﬁ ST_ e _\%: -- - omom TEXAS DEPARTMENT OF TRANSPORTATION

N © 2022

o

E : EAGLE PASS OFFICE TOWER
- INTERCONNECT

& RADIO %

S \ TOWER &

; A o F.R. m: F.R. STATE SHEET NUMBER SHEET
S o G.R. | TEXAS| SHEET 1 OF 2 o

FED.RD.| STATE
DIV-No-|DIST. No. COUNTY CONTROL  [SECTION | JOB HIGHWAY ~ NO.

6 | 22 | VAL VERDE,etc.| 0022 [010 |076 US90, etc.
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CSJ*0300-01-108*US57 at US277 Interconnect.dgn

6/24/2022 FRAMOS2

>

INSTALLED AT 50°
(SEE NOTE 1)

R

/’»

[ ]
—_—

.

e
T
T
T
-
—

EXISTING FIBER PATCH PANEL
6- POSITION (RACK-MOUNT)

=
DE TA I L 1] A 1]
N.T.S.
PROPOSED
[TS SWITCH
BUILDING INTERIOR
N.T.S.
1
1
1
HAROLD AVE :VETERANS BLVD

US57 /MAIN ST
- Em . . -

\

RADIO
TOWER &
A

| PROPOSED
ITS SWITCH

DETAIL "C"
N.T.S.

DETAIL
N.T.S.

EAGLE PASS
MAINTENANCE OFF ICE
DETAIL "B"

N. T.S.

NOTES:

1. RADIO MOUNTING HARDWARE AND MOUNTING ON EXISTING TOWER TO BE
TO ITEM (6062-6017) ITS RADIO (SNGL) (5 GHZ)1-0

SUBSIDIARY

EXISTING FIBER PATCH PANEL
6- POSITION (RACK-MOUNT)

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025.
OoN 6/29/2022

DocuSigned by:

Kafal, Cuwmman.

5CBIYC1491FA542A .

NOT TO SCALE

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022

EAGLE PASS OFFICE TOWER
INTERCONNECT

: ; STATE
o F.R. oi: F,R. SHEET NUMBER cheeT
no.

o G. R. o TEXAS| SHEET 2 OF 2

FED.RD.| STATE
DIV-No-|DIST. No. COUNTY CONTROL  [SECTION | JOB HIGHWAY ~ NO.

a7

6 | 22 |VAL VERDE,etc.| 0022 |010 |076 [US90, etc.|
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CSJ*0300-01-108*US57 at US277 Interconnect.dgn
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EMOTE RADIO

Do

SWITCH

r
|
|
|
|
|
! POWER
\ | ‘ @ 1 1ngECTOR
|
o &9 €9
|
|
|
L

PROPOSED ITS RADIO
US57 @ MAIN ST

EMOTE RADIO

EXISTING TRAFFIC
SIGNAL CABINET

TS I

-

SWITCH

POWER
| | ) @ ) INJECTOR
| | I I
|

[
PROPOSED 1TS RADIO
US 57 @ VETERANS BLVD

EXISTING TRAFFIC
SIGNAL CABINET

- - - -

- - - -

ASTER RADIO

REMOTE RADIO

b

|
|
:CONTROLLERI :

- - =1
POWER 0 @ :
INJECTOR |
&; |
POWER SWITCH |
INJECTOR |
|

L - —
PROPOSED ITS RADIO
US57 @ HAROLD AVE

EXISTING TRAFFIC
SIGNAL CABINET

PROPOSED ITS DUAL
ANTENNA MASTER RADIO
EAGLE PASS TOWER

LEGEND

D WIRELESS RADIO ANTENNA
EPC ETHERNET PATCH CORD

ESP ETHERNET SURGE PROTECTOR

FHS FIELD HARDENED SWITCH
FPC FIBER PATCH CABLE

|______1

e
|
‘ ‘ EXISTING TRAFFIC
‘ ! HUB (NEXT TO TOWER)
| ‘ - __-__-____-=-_"
! | | EXISTING 6 | |
‘ ! | | POSITION PATCH |
| | PANEL Lo
0 [
[ [ | GE;- Gﬁ; el | e A
\ | ‘ (P I |
| | POWER 0 | |
| | ‘ INJECTOR i SWITCH | |
| (FHS)
‘L ! | @ ! ‘
T L.
[
[
[
I
[
[
[
R
| | EXISTING 6 |
| | POSITION PATCH
‘ | PANEL [
EAGLE PASS
OFFICE | .#
ITS RACK |
SWITCH
! (FHS)
|
|

INTERCONNECT
EAGLE PASS OFF

NEW EQUIPMENT
EXISTING EQUIPMENT

A S U N g

THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY

RAFAEL GUZMAN, P.E. 106025.
ON 6/29/2022

DocuSigned by:

Kafal, Cuwmman.

5CBIYC1491FA542A .

NOT TO SCALE

=

TEXAS DEPARTMENT OF TRANSPORTATION

©

COMMUNICATION

2022

US 57 INTERCONNECT
LAYOUT

o FyR.

o F.R. STATE SHEET NUMBER

ICE TOWER

o G. R.

SHEET
NO.

o G.R. |TEXAS SHEET 1 OF 1

FED. RD.
DIV. NO.

STATE
DIST. NO.

COUNTY CONTROL  [SECTION | JOB HIGHWAY  NO.

6

22

48

VAL VERDE,etc.| 0022 |010 |076 | US90,etc.
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LEGEND
- - - EXISTING CONDUIT
EXISTING MAST ARM POLE
EXISTING TRAFFIC SIGNAL HEAD
EXISTING GROUND CABINET
EXISTING BORE CONDUIT
EXISTING GROUND BOX
EXISTING VIVDS CAMERA

PROPOSED 360 VIVDS
PROPOSED CCTV CAMERA

|ﬂtl

|

|

4Er

i il

1S 3OUNON

1,

AND CCTV FIELD EQUIPMENT. EXISTING CELL MODEM TO BE RELOCATED TO NEW ) MM émmm

CONTROLLER CABINET. PROPOSED CCTV TO BE CONNECTED TO RELOCATED CELL MODEM.
5CBIYC1491FA542A .

2. EXISTING VIVDS CAMERAS AND ALL CABLES TO BE REMOVED.
NOT TO SCALE

B2
|
P) INNN\\N o s _
I o _
US 57 (GARRISON ST) o _ | US 57 (GARRISON ST)
- - - | -—
. _ — l e =
- — = ) |
— | PROPOSED CCTV CAMERA _ —
- — | & CCT¥—POLE MOUNT —— ~“~“8I\-'“‘ .
_ — — — | SR &y
- oAby h
CONTRACTOR TO INSTALL I -\ AN
CONTRACTOR PROVIDED: :*.._- "k 0‘
4 __ 1-VIVDS CAM ASSY 360 A N 4 U N f ’,*:- -_.*."
/= B4 4 RAFAEL GUZMAN 9
8, // s — f' 2 s :
K B )05 106025 %2
£ E ) G 'fO;--.(/cEN \3 éé’(l.-’
% CABINET TO—/ “ Nl@ S’/ ..... ..--€.$®..-
7 BE REPLACED ° W/ONAL ¥
5 < AS CXR S 3
0
T i | 2 THE SEAL APPEARING ON THIS
3 m DOCUMENT WAS AUTHORIZED BY
w
. ﬂ“” 4 RAFAEL GUZMAN, P.E. 106025.
g NOTES: ON ©6/29/2022
§ 1. FURNISH AND INSTALL CABINET, CONTROLLER, BBU, LED SIGNAL HEADS VIVDS, CABLES, DocusSigned by: T
=
3
5
3
S
4

3. ALL SIGNAL HEADS WILL HAVE BACKPLATES WITH 2" YELLOW REFLECTOR TAPE.
4, VIVDS CAM ASSY 360 CAMERA TO BE INSTALLED AS SHOWN IN THE LAYOUT OR AS %
DIRECTED BY THE ENGINEER. INSTALL COMMUNICATION CABLE FROM PROPOSED CAMERA TO TEXAS DEPARTMENT OF TRANSPORTATION
~ SIGNAL CONTROLLER. CAMERA TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S © 2022
a RECOMMENDAT IONS.
S US 57 AT MONROE ST
= 7 UTILITIES PRIGR T0 ANY CONSTRUCTION TO AVOID CONFLICT OR DAMAGE 10 THESE TRAFFIC SIGNAL
N UTILITIES. IMPROVEMENT
o
o
S #% LIMITS FOR PAVEMENT MARKINGS IS APPROX. 500° IN EACH DIRECTION FROM THE o FLR. | o F.R. | ST SHEET NUMBER et
S INTERSECTION ® G.R. | o G.R. |TEXAS| SHEET 1 OF 3 ve.
E%Hg: DISSW,EO. COUNTY CONTROL  [SECTION| JOB HIGHWAY  NO. a9
6 | 22 |VAL VERDE,etc.|0022 (010 |076 | US90,etc.
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CSJ*0300-01-109*Monroe at GarrisonxLayout.dgn

6/24/2022 FRAMOS2

|

NOTES:

1.

* %

) INNN\N

US 57 (GARRISON ST)

FURNISH AND INSTALL CABINET, CONTROLLER, LED SIGNAL HEADS, VIVDS, CABLES, AND
CCTV FIELD EQUIPMENT. EXISTING CELL MODEM TO BE RELOCATED TO NEW CONTROLLER
CABINET. PROPOSED CCTV TO BE CONNECTED TO RELOCATED CELL MODEM.

EXISTING VIVDS CAMERAS AND ALL CABLES TO BE REMOVED.

ALL SIGNAL HEADS WILL HAVE BACKPLATES WITH 2" YELLOW REFLECTOR TAPE.

VIVDS CAM ASSY 360 CAMERA TO BE INSTALLED AS SHOWN IN THE LAYOUT OR AS

DIRECTED BY THE ENGINEER.

INSTALL COMMUNICATION CABLE FROM PROPOSED CAMERA TO

SIGNAL CONTROLLER. CAMERA TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER’S

RECOMMENDAT IONS.

VERIFY WITH ALL UTILITY COMPANIES THE EXACT LOCATIONS OF EXISTING UNDERGROUND
UTILITIES PRIOR TO ANY CONSTRUCTION TO AVOID CONFLICT OR DAMAGE TO THESE

UTILITIES.

LIMITS FOR PAVEMENT MARKINGS IS APPROX. 500°

INTERSECTION

IN EACH DIRECTION FROM THE

\

1S 3OUNOW

1S JOUNOW

US 57 (GARRISON ST)

oy |

i 70 =

LEGEND
EXISTING CONDUIT
EXISTING MAST ARM POLE
EXISTING TRAFFIC SIGNAL HEAD
EXISTING GROUND CABINET
EXISTING BORE CONDUIT
EXISTING GROUND BOX
EXISTING VIVDS CAMERA

PROPOSED 360 VIVDS
PROPOSED ITS CAMERA

~s\‘\\\\\
-~y
~ae o8 e
PRt
0:>\.." -..'?d\..'
PR k%
”*:. .‘.* "
%  RAFAEL GUZMAN ;
-, /06025 igeZ
(OXRY/ N4
“\\\N\A\\—\\ <~
THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY
RAFAEL GUZMAN, P.E. 106025.
ON 6/29/2022

DocuSigned by:
(}%ﬂ%ui Lumman.

5CBIYC1491FA542A .

NOT TO SCALE

=t

TEXAS DEPARTMENT OF TRANSPORTATION

© 2022

US 57 AT MONROE ST
TRAFFIC SIGNAL
IMPROVEMENT

o F.R. oi: F,R. STATE SHEET NUMBER

o G. R. o: G.R. |[TEXAS| SHEET 2 OF 3

SHEET
NO.

FED.RD.| STATE
DIV-No-|DIST. No. COUNTY CONTROL  [SECTION | JOB HIGHWAY ~ NO.

6 | 22 | VAL VERDE,etc.|0022 (010 [076 | US90,etc.

50
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CSJ*0300-01-109*Monroe at GarrisonxLayout.dgn
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ELECTRICAL SCHEDULE TABLE
RUNNUMBER| A | B | C | D  E F | G |P1A|P1B P1C|P2A | P2B | P2C P3A P3B|P3C | P4A | P4B P4C| TOTAL
DESCRIPTION QTyY
RUNLENGTH(F) 35 | 90 | 7 | 70 | 7 | 75 | 7 [ 12 |12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12 | 12
TRF SIG CBL (TY A) (12 AWG) (2 CONDR) 2 2 2 * 1002
TRF SIG CBL (TY A) (12 AWG) (4 CONDR) 3 2 2 2 * 807
SIGNAL CABLE TRF SIG CBL (TY A) (12 AWG) (5 CONDR) 2 1 2 1 2 1 3 1 * 186
TRF SIG CBL (TY A) (12 AWG) (7 CONDR) 1 1 1 1 1 1 1 1 |* 174
TRF SIG CBL (TY A) (12 AWG) (9 CONDR) 4 * 516
GROUND CABLE ELEC CONDR (NO. 6) BARE 2 2 2 2 2 2 * 612
VIVDS VIVDS 360 COMM CABLE 1 * 102
CCTV CAMERA CCTV CAMERA CABLE** 1 1 1 77
REMOVE CABLES REMOVAL OF CABLES 3290
CONDUIT CONDUIT (PREPARE) 2 2 2 2 2 2 2 582
* QUANTITIES INCLUDE CABLE IN CABINET,GROUND BOXES, MAST ARMS, AND POLE HEIGHTS.
** FOR CONTRACTORS INFORMATION ONLY.
~~‘\\\\\\\
.‘Q'\(‘;,.Q.E..fé“ “.
:-c;\.?‘..' '.,’i:'q& ..
o xS k9
£x R .',
TRAFF[C SIGNAL HEAD SCHEDULE ‘ RAFAEL GUZMAN 9
PROPOSED TO BE REMOVED ;l»o‘ 106025 :Et :
12" 12" 12" 12" ¢ »p".. ..-'L(, 4
cellcillcole Ko
R SYFY R SYFY L
on  00® RIS 000
& 000 000 THE SEAL APPEARING ON THIS
DOCUMENT WAS AUTHORIZED BY
@@ 12" @@ RAFAEL GUZMAN, P.E. 106025.
ROBE© ON  6/29/2022
DocuSigned by: -
Q0. Kafarl Gurman.
5CB9C1491FAB42A. ..
NOT TO SCALE
TEXAS DEPARTMENT OF TRANSPORTATION
© 2022
US 57 AT MONROE ST
TRAFFIC SIGNAL
IMPROVEMENT
o F.R. o F.Ra STATE SHEET NUMBER cheeT
o G. R. ck: G.R. |[TEXAS| SHEET 3 OF 3 o

FED.RD.| STATE
DIV. NO.|DIST. NO.

COUNTY CONTROL  [SECTION | JOB HIGHWAY ~ NO.

6 | 22

VAL VERDE,etc.| 0022 (010 |076 | US90,etc.
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SEE DETAIL "A’

EXISTING TRAFFIC
SIGNAL CABINET

== ELECTRICAL SERVICE
- —— TO BE REMOVED _
¢ . PROPOSED ELECTRICAL
= P SERVICE —
=
=P FM1021
i ——

NOTES:

1. FURNISH AND INSTALL LED SIGNAL HEADS, PEDESTRIAN LED SIGNAL
HEADS AND PUSHBUTTONS, VIVDS, CABLES, AND CCTV FIELD EQUIPMENT.
PROPOSED CCTV CAMERA TO BE CONNECTED TO EXISTING CELL MODEM.

2. EXISTING VIVDS CAMERAS AND ALL CABLE TO BE REMOVED.

3. ALL SIGNAL HEADS WILL HAVE BACKPLATES WITH 2" YELLOW REFLECTOR
TAPE.

4. VIVDS CAM ASSY 360 CAMERA TO BE INSTALLED AS SHOWN IN THE
LAYOUT OR AS DIRECTED BY THE ENGINEER. INSTALL COMMUNICATION
CABLE FROM PROPOSED CAMERA TO SIGNAL CONTROLLER. CAMERA TO BE
INSTALLED I[N ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS.

CSJ*1229-01-076%FM 1021 at FM 3443% LAYOUT.dgn

5. VERIFY WITH ALL UTILITY COMPANIES THE EXACT LOCATIONS OF
EXISTING UNDERGROUND UTILITIES PRIOR TO ANY CONSTRUCTION TO
AVOID CONFLICT OR DAMAGE TO THESE UTILITIES.

¥% LIMITS FOR PAVEMENT MARKINGS IS APPROX. 500° I[N EACH DIRECTION
FROM THE INTERSECTION

6/24/2022 FRAMOS2

SEE DETAIL

B’

PROPOSED FISH-EYE VIVDS LEGEND

EXISTING GROUND BOX

PROPOSED TRAFFIC SIGNAL HEAD
EXISTING ELECTRICAL SERVICE
PROPOSED ELECTRICAL SERVICE
EXISTING TRAFFIC SIGNAL POLE
EXISTING TRAFFIC SIGNAL CABINET
EXISTING VIVDS

PROPOSED 360 VIVIDS

PROPOSED CCTV CAMERA

EXISTING SPREAD SPECTRUM ANTENNA
EXISTING SIGN

PROPOSED SIGN

DIRECTION OF TRAFFIC

REMOVE SPREAD SPECTRUM ANTENNA

L tEEtéTidoeer

EXISTING TRAFFIC SIGNAL ARM
REMOVE EXISTING VIVD

DETAIL "A’
N.T.S.

PROPOSED PED POLE ASSEMBLY

REMOVE EXISTING VIVD :-03\.-"'. ""-'.76‘.0‘
o xS k9
- :*f H*g
L7 4 RAFAEL GUZMAN %
, A seceed
“ SO~ o
A % 106025 S
’ (ORI O i
/ ‘.‘/%:S;-.,.?E N SB\%:
/ N “\S/ONA\_ E$~°.
\ e
L
, \\ THE SEAL APPEARING ON THIS
| - \ DOCUMENT WAS AUTHORIZED BY
! | RAFé%SU%g P.E. 106025,
I |_—PROPOSED CCTV CAMERA / 2
| L | ON _ -
\ | DocuSigned by:
\ —~ WML émmm
\\ \/I 5CB9C1491FAB42A. ..
\ = 7
- - Ik A / NOT TO SCALE
\ =~ /
Wa ©) ©) e
\\ PP2 m ,/
TEXAS DEPARTMENT OF TRANSPORTATION
AN e © 2022
N 7/
N e FM 1021 AT FM 3443
SA - _ - g TRAFFIC SIGNAL
REMOVE EXISTING VIVD T~ ____ -=7 IMPROVEMENT
DETAIL ‘B’
T S oN: F, R, m: F.R. STATE SHEET NUMBER SHEET
N.T.S. o G.R. | o G.R. |TEXAS| SHEET 1 OF 2 | ™
FED 0 o rar T COUNTY CONTROL [SECTION| JOB HIGHWAY  NO. -
& | 22 | VAL VERDE,efc.| 0022 |010 |076 | USI0,etc.
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CSJ*1229-01-076%FM 1021 at FM 3443% LAYOUT.dgn

6/24/2022 FRAMOS2

ELECTRICAL SCHEDULE TABLE | SIGN_SCHEDULE
RUNNUMBER, A | B | C | D | E | F | G| H/| I J | P1]| P2 TO BE REMOVED PROPOSED
DESCRIPTION TOTAL QTY
RUNLENGTH(LF) 8 | 40 | 37 | 5 |[112| 5 | 91 | 4 | 38 | 8 | 30 | 30 Q
VIVDS CABLE VIVDS 360 COMM CABLE 1 1 1 1 * 112
ITS CCTV CABLE _ |CCTV CAMERA CABLE™* 1| 1 1] 1 1| * 202 VETERANS BLVD | Veterans nwy | (LT T AR
ILLUMINATION TRAY CABLE (3 CONDR) (12 AWG) 1 1 1 1 1 1 1 1 * 245 YIELD [
POWER ELEC CONDR (NO. 6) INSULATED 2 - 16 g ON FLASHWG 18 TG
ELEC CONDR (NO. 6) BARE 11212 2 1 2 1 1 * 637 YELLOW e
TRF SIG CBL (TY A) (12 AWG) (2 CONDR) 4 | 4 | 4 1 1 1 1 1 * 582 ARROW ¥ oot cross
* H - PUSH BUTTON
TRF SIG CBL (TY A) (12 AWG) (4 CONDR) 4 4 4 1 1 1 1 1 - 582 EL INDIO wwr Viwa El Indio Bivd %9)(13(7)1 —
SIGNAL CABLE TRF SIG CBL (TY A) (12 AWG) (5 CONDR) 2 | 4 180 =
TRF SIG CBL (TY A) (12 AWG) (7 CONDR) 1] 30 L R3
TRF SIG CBL (TY A) (12 AWG) (9 CONDR) 3 | 3 1 2 | 2 * 426
REMOVE CABLES |REMOVAL OF CABLES 3730
CONDUIT CONDUIT (PREPARE) 1121 2] 22 112 ]2 1 1 637
* QUANTITIES INCLUDE CABLE IN CABINET,GROUND BOXES, MAST ARMS, AND POLE HEIGHTS.
** FOR CONTRACTORS INFORMATION ONLY.
PROPOSED VIVDS (360 FISH EYE)
_ "
TRAFFI1C SIGNAL HEAD SCHEDULE
PROPOSED T0 BE REMOVED IF
12" 12" 12" 12" ‘
REO®E© |
SY FY ‘
® 000 ® 00
\ SO I
000, e 000, <3e OF 7N
18716 _./\Q.,........,,f,}% Y
Z o 2NN
4 L) 29 Y
< ” * & % "
PEDESTRIAN PEDESTRIAN @ 4 RAFAEL GUZMAN %
SIGNALS SIGNALS (AR, seoeed
W1 THRU W4 W1 THRU W4 )W [A-X) 106025 &2
" s ..‘-. { / %Q .°'.(2,(' H
| N SENSE oS
‘ ‘\\S/ONA\_ ?; -~
AS CXR S 3
\ THE SEAL APPEARING ON THIS
n DOCUMENT WAS AUTHORIZED BY
e RAFAEL GUZMAN, P.E. 106025.
PR \ 29/2022
N NN NN WNSINEE N oN  6/29/20
AN (AN} )\\\WX\\\/A\\VM\\/A\\\/OX \\ DocuSigned by: o
AN @fa&i Gumman
TYPICAL VIVDS INSTALLATION SCBICT4OTFASAZA..
NOT TO SCALE
TEXAS DEPARTMENT OF TRANSPORTATION
PROPOSED ELECTRICAL SERVICE DATA © 2022
SERVICE SERVICE| SERVICE | SAFETY | —MANDISCONNECT | ryopoie Lgﬁ‘ggéigéR BRANCH |BRANCH | .\, FM 1021 AT FM 3443
POLE SERVICE POLE DESCRIPTION CONDUIT|CONDUCTORS| SWITCH | SWITCH | CKT. BKR. |CONTRACTOR| " o CIRCUIT NO. CKT.BKR | CIRCUIT | ') n TRAFFIC SIGNAL
NO. SIZE NO./SIZE AMPS | AMP/FUSE |POLE/AMP AMPS POLE/AMPS | AMPS
(MIN) IMPROVEMENT
. TRAFFIC SIGNAL 1P/50 20
1 TY D 120/240 060 (NS) GS (L) SP (O) 11/2 3/#4 AWG N/A N/A 60 30 100 SAFETY LGHTING SB120 13 2.74 e TR o — —
o G.R. | o G.R. [TEXAS| SHEET 2 OF 2 | "
P00 o rar T CONTY CONTROL  [SECTION | JOB HIGHNAY  NO. 3
6 | 22 | VAL VERDE,etc.|0022 |010 [076 | US90,etc.
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TRAFFIC SIGNAL CONTROLLER BASE:

1. Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting
of calcareous and siliceous stones glass fibers and thermoset polyester resin. The polymer concrete cabinet
base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the

rz following bases: Armorcast Part * A6001848X24, Quazite Model* PG3048Z709, or other as approved by TxDOT

1" PVC To Telephone q'_ /s Minimum PVC To
Service | Electrical Service
\ 96"

\ |

LIl LIl
1 ‘ 1
I . I 3. The polymer concrete cabinet base must conform to the dimensions shown and must accommodate a standard
I ‘ 1 TxDOT basemount cabinet.

1 : 1

1 i 1
1 ‘ 1
1 : 11 5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
m i " edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9*16x 3*16inch steel channel with
" ‘ iy 47 Yg" Min eight T-slots spaced at 1-1/2 inches. The cable rocks must easily accommodate the insertion of tie wraps

. to ottoch field wiring to the rocks to serve as strain relief. Secure coble raocks to the base using
1 : 1 1#2"-13 UNC stainless steelscrews and inserts.

1 16" ‘ 16" 1

Traffic Safety Division.

N

. The polymer concrete materialmust have a minimum compressive strength of 10,300 pounds per square inch
(psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.

>

Supply the cabinet base with four 1#2'-13 UNC stainless steelinserts for attachment of the cabinet to the
base. Inserts must withstond a minimum torque of 50 ft-lb and a minimum straight pull out strength of 750 Ibs.

No worronty of any

Ve - N\ 6. The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
minimum wind load of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
the base or cobinet to come out of their anchored position or couse ony permonent deformation. The
9 Yy manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
(] ‘ 28 Yy Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.
2
S B Y - T T T Il Min. 7. The traoffic signalbase must be permanently marked either by impress or by permanent ink with the
‘ manufacturer's model number and name or logo.

108" -

- 8. Sealthe base to the concrete with a silicone caulk bead and fastened to the slab per manufacturer's
’ instructions.

L CONCRETE SLAB:
20 Y4 =

TxDOT assumes no responsibility for the conversion

1/2-13 UNC
S.S. INSERT
(4X) 40 Vp" the dimensions shown, and must be level.

9. Traffic signal controller pad must be a portland cement concrete slab poured in place, must conform to

T

I

|

|

|

|

! 1

| 56 V2 10. Grode earthwork such thaot it is flush with the concrete pad on all four sides, unless otherwise shown on the
| plans. Subsidiary to ITEM 680, four inch rip rap may be used in lieu of earthwork. Slopes shall gradually
| contour to motch plons.

|

|

|

|

|

|

CABINET BASE 1. Bond o *B AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable
UL Listed clomp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electricalgrounding conductor. The electrical grounding conductor specified in Item 680-3.A.4

is required and must be terminated to the cabinet ground bus.

12. Installa PVC sleeve to prevent the ground rod from direct embedment in the slab.

13. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints ond splices in the mesh with g
t minimum 6-inch overlap. Center the mesh between top and bottom and provide a minimum 3 inch cover on the edges.

Wire Mesh

(See Note 13) 14. Provide Class B concrete minimum for the slab in accordance with Item 421. Construct the slab in accordance

2 with Item 531,
CONDUITS:

TOP VIEW 15. Stub up and run 3-inch conduits through the slab to the various traffic signalpoles and ground boxes as shown on
— the layouts. Installthe number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with o bushing between 2 and 4-inches obove the slab.

The use of this stondord is governed by the "Texos Engineering Proctice 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:

16. Extend conduits for future use at least 18-inches from the edge of the slab, terminate underground with a
coupling, and cop ond sealso that the seolcan be removed without domaging the coupling. This must also apply to
unused telephone conduit.

17. Stub up two separate conduits through the slab from the electricalond telephone services. Run the conduit for the
electrical feed directly to the electricalservice enclosure. Run the conduit for the telephone line directly to the
telephone service, usually located on the same pole as the electricalservice. Telephone must not under any

ContrO”er circumstance share a conduit with any other function.

Cobinet Cabinet Ground Bus 18. Terminate electric and telephone conduits above the slab with a coupling. After the base is installed, extend the
conduits above the top of the base ond secure to the base using o steelone-hole strop or similar suitable

. substitute.

Y/5- 13 NC Mounting . |7__|‘ Grounding Conductor

Bolts (4 Typical) 44 /'8 AWG CONTROLLER CABINET:

| 19. Anchor the controller cabinet to the base using four stainless steel1/2-13 NC bolts.
Inserts i

(4 Typical 20. The silicone coulk bead specified in Item 680.3.B must be RTV 133. - Traffic
25" -« 1" ; E,S_afe.ty
PAYMENT: I Texas Department of Transportation s,;",’,ﬁ,’;’i’d

Wire Mesh (See

Note 13) | < o) Grade
W _ 0 ﬂ ﬂ Pl F] J_],: - /(See note 10)

3
3

21. Bid TS-CF as subsidiary to Item B680.

TRAFFIC SIGNAL
.t CONTROLLER CABINET
1'/a" Minimum PVC To Electrical Service BASE AND PAD

Copper-Clad Steel Ground Rod

11— ° ° °

2:59:54 PM

1" To Telephone —U
Service

%" x 8 min. TS'CF'Zl

FILE: ts-cf-21.dgn ‘CK‘ ‘DW’ CK:

ts-cf-21.dgn

SIDE VIEW ?; %?;:;ilt;soles ©TxDOT  October 2000 CONT [SECT Jos HIGHWAY

pop o 0022[010] 076 US90,etc.

2-21 DIST COUNTY SHEET NO.

DATE: 6/24/2022

FILE:

22 | VAL VERDE,etc. 54
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The use of this stondord is governed by the "Texos Engineering Proctice Act". No worronty of ony
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

2:59:54 PM
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Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
generalnote 1

Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
generalnote 1

Vented backplate with
retroreflective border

i

Backplate with
retroreflective
border

THREE-SECTION HEAD
HORIZONTAL OR VERTICAL

Vented backplate with
retroreflective border

Backplate with

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

FOUR-SECTION HEAD

HORIZONTAL OR VERTICAL

Vented backplate with
retroreflective border

Backplote louvers
based on wind and
vibration rating.

Retroreflective
border. See
generalnote 1

Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
generolnote 1

Vented backplate with
retroreflective border

GENERAL NOTES:

1. Backplates are optional for traffic signals and pedestrian
hybrid beacons. When backplates are used, a 2-inch wide
fluorescent yellow AASHTO Type B or f retrgreflective
border conforming to TxDOT DMS-8300 is required. Place on
all approaches when used.

2. Signalhead and backplate compatability must be verified by
the contractor prior to installation.

3. When using backplates on signal heads, venting is preferred
to reduce cyclic vibration stress.

4. When a vented backplate is used, the retroreflective border
must not be placed over the louvers.

5. This standard sheet applies to all signalheads with backplates,
including but not limited to:

e Pole mounted

e Overhead mounted

® Span wire mounted

e Mast arm mounted

e Vertical signal heads

® Horizontal signal heads

® Clustered signal heads

e Pedestrian hybrid beacons

Backplate louvers
based on wind aond
vibration rating.

Retroreflective
border. See
generolnote 1

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

retroreflective
border

Backplate with
retroreflective

Backplate with
retroreflective

TRAFFIC SIGNAL
HEAD WITH
BACKPLATE

N -é border border

B TS-BP-20

i;:% FIVE -SECTION HEAD FIVE 'SECTION HEAD PEDESTRIAN HYBRID FIE: ts-bp-20.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
HORIZONTAL OR VERTICAL CLUSTER BEACON DT oomon o | ussose
=2 27| VA veroeeic | 55
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

SIGN SUPPORT DESCRIPTIVE CODES REQUIRED CLEARANCE SIGN LOCATION
(Descriptive Codes correspond to project estimate ond quontities sheets)
SM RD SGN ASSM TY XXXXX(X)XX(X-XXXX) FOR BREAKAWAY SUPPORT PAVED SHOULDERS T-INTERSECTION

Posl Type

FRP = Fibergloss Reinforced Plostic Pipe (see SMD(FRP))
TWT = Thin-Walled Tubing (see SMD(TWT))
10BWG - 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))

HIGHWAY
INTERSECTION

HIGHWAY
INTERSECTION

6 ft min —<—>‘

S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3)) AHEAD
12 ft mi —]
Number of Posls (1or 2) 2 ft min
| 6 ft mn —=
Anchor Type Non-breckaway 0to6it E;hre: tgrﬂ I j
UA = Universal Anchor - Concreied (see SMD(FRP) ond (TWT)) portion of 7.5 ft mox o | 75 11 max
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) support Travel 7.0 ft min = Travel 7.0 it min = 7.5 ft mox
WS - Wedge Anchor Steel- (see SMD(TWT)) {i.e., stub). Lane ﬂ Lone ﬂ Trovel U 7.0 ft min =

WP = Wedge Anchor Plastic (see SMD(TWT)) A TR A L
SA - Slipbose - Concreted (see SMD(SLIP-1) {o (SLIP-3)) Paved | Paved | u.ne
SB + Slipbose - Bolted Down (see SMD(SLIP-1) to (SLIP-3) Sround. Shose! Shouder %

Sign Mounling Designotlion Shoulder —
P - Prefob. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)) % LESS THAN 6 FT. WIDE GREATER THAN 6 FT. WIDE
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarrioge snagging, any R L . . When this sign is needed at the end of a two-lane,
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3)) substantiol remains of o breokaway support, \tf:]hen_the shotu:)der :5 Gdﬂ'tolr 'e"t’su'" f‘:"dfth- \tf:]henlthe ShOtULdef I'S g:iemtelr th(thGftﬂfm W'dtt:- two way roadway. the right edge of the sign should
IF REQUIRED when it is broken away, should not project € sign must be ploced ot leos - from € sngrfl must be placed at leos - from the be in line with the centerline of the roadway. Place
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) 1o (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travellane. edge of the shoulder. os close to ROW os practicol.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., lypical space between wheel paths).

WC - 1.12 */ft Wing Channel(see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Ponels (see SMD(SLIP-3))

BEHIND BARRIER

r ony purpose whatsoever. TxDOT assumes no responsibility for the conver-

overned by the "Texas Engineering Practice Act'. No warranty of any
sion of this standard to other formats or for incorrect results or domages resulting from its use.

- T~ -7 RN N
- ~ Y
N \
5 No more than 2 sign ;7 NOA tab! 4 \ 5 ftminee  —=—ny HIGHWAY 2 ft mines HIGHWAY
:: posts should be located , \\ cceptable I/ \ INTERSECTION INTERSECTION
°8 within a 7 ft. circle. I A o 0 o ol AHEAD AHEAD
3= T ! Edge of TravelLane
gz \ : ' /
7] / — \ 7 ft.
o - = - - < /
uo - = \ 7 ft. - ~ \ .
< g < h AN \ diometer / 7 N AN dIO-meter 4 G”Prd 7.5 ft max | 7.5 ft max - - - - -
- 7/ \ N y 4 4 \ « circle Ve T . Rail 2.0 ft min = T ) Concrete 7.0 ft min »
o.® Vi « Circle - / -_ _ - ravel . min ravel Barrier K min
eg \ -~ =" / \ Lane Lane
2% — \ 1 \ Not Acceptable R TRAR
2 ! \ | Paved Paved ===
- | Q Q 7 =0 = | Shoulder Shoulder @
&
w \ \
/ /
=
2 \ 7 ft. / \\ d,7 f:- / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
o \ diameter iometer ,
g N - circle - /Not Acceptoble N « circle - Not Acceptoble =:Sign clearance based on distance required for proper guard railor concrete barrier performance.
- ~ - . . . .y
=== -~ = Signs shollbe mounted using the following condition
that results in the greatest sign elevation:
TYPICAL SIGN ATTACHMENT DETAIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY () o minimum of 7 to o maximum of 7.5 feet above the
) ) (When 6 Hl min. is nol possible.) edge of the trovellane or
Single Signs Back-to-Back (2) o minimum of 7 to o maximum of 7.5 feet above the
U-bolt Signs EAST _grutdﬁ gt thethbasbe T Ithe support when sign is
-bol . Maximum installed on the backslope.
EAST possible HIGHWAY The moximum values may be increased when directed by
N);'O: WTS::f- 20; —~ ~ T INTERSECTION the Engineer.
washer, lock washer, .
nut l‘gl ,ﬁ Sign Panel 7.5 ft mox AHEAD See the Traffic Operations Division website for detailed
— 7.0 ft min = ;)P ? |:> v drawings of sign clomps, Triangular Slipbose System
il —Nut, h|°ck — —_ i.i components and Wedge Anchor System components.
= washer
Travel \grhzr;c(::nsd?r;le;?:: tiosl ;Llsgge 6 The website address is:
Lane the 7 ft sign height is 7.5 ft mox hitp://www.txdol.gov/publications/traffic.htm
Sign measured to the bottom of 7.0 ft min =
[} ~———Nut, lock Clomp Paved the supplemental plaque
washer Shoulder or secondary sign. Travel
Lane
] Nylon washer, flat DA
Sign Panel y! ’
ign Panel e oner, CURB & GUTTER OR RAISED ISLAND Poved =t Texas Department of Transportation
nut Shoulder I Traffic Operations Division
. Right-of-way restrictions may be created
Bolts used to mount sign panels to the clomp are l ian Panel >
o | 5168 N golvanizea sauore head with mu, Clomp Bolt Sion Pane 2 20 by rocks, water, vegelotin, forest, SIGN MOUNTING DETAILS
o nylon washer, flat washer and lock washer. The Nylon wosher, flot — \ min mn fun L 95 v "
9 bolt length is 1inch for aluminum. washer, lock washer, Sign Bolt INTERSECTION octors. SMALL ROADSIDE SIGNS
5 nut P -
2 When two sign clomps ore used to mount signs AHEAD In situations where a lateral restriction GE NE RAL NOTES & DE TAILS
& back-to-back, use @ 5/16-18 UNC galvonized hex Approximate Bolt Length prevents the minimum horizontal clearance
head per ASTM A307 with nut and helical-spring lock Pipe Diometer proximate bolt Leng from the edge of the travellone, signs
N ] washer. The approximate bolt lengths for various post Specific Clomp Universol Clomp should be ploced os for from the irovel SMD(GEN)-OB
< s'izrelts %r:d :lglr; IcIoTr;]) types arde tgivf)n indt'het tsble at 2 nominal 3 3o 3 12" . ffmax lane as practical.
SN of right. The bolt length may need to be adjuste :
RS dgpend;ng upon ﬁgm con{mions' ! 2 1/2" nominal 3or31/2" 31/2 or 4" Face of 7.0 ft min = Face of ==z Post moy be shorfer if protected by ©Tx00T_July 2002 ov oot [ox: oot [ow mxoor e vxoor
SE 3 . " " Curb n 1 Curb guardrail or if Engineer determines the 9-08 REVISIONS CONT |sECT 408 HIGHWAY
@ nominal 31/2 or 4 4 1/2 3 o \ | \ hit \ A
. Sign clomps may be either the specific size clomp kA S post could not be hit due to exireme 0022/010] 076 US90,etc.
[ i b 4 slope
sw or the universal clomp. pe. DIST COUNTY SHEET NO.
3T 22 | VAL VERDE,etc. 56
26A




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:
NOTE . o . .
1. Slip base shallbe permanently marked to indicate manufacturer. Method, design, and location of
marking are subject to approvalof the TxDOT Traffic Standords Engineer.
2. Materialused as post with this system shallconform to the following specifications:
10 BWG Tubing (2.875" outside diometer)
0.134" nominal wall thickness
Seamless or electric-resistonce welded steel tubing or pipe
Steelshallbe HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the following:
55,000 PSIminimum yield strength
70,000 PSIminimum tensile strength
207 minimum elongation in 2"
Wall thickness (uncoated) shallbe within the range of 0.122" to 0.138"
Outside diometer (uncooted) shallbe within the range of 2.867" to 2.883"
Galvonization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat
tube outside diameter weld seam by metallizing with zinc wire per ASTM B833.
Schedule 80 Pipe (2.875" outside diometer)
0.276" nominal wall thickness
Steel tubing per ASTM A500 Gr C
Other seamless or electric-resistance welded steel tubing or pipe with equivalent

/ Slip Base
aD aD 18]
5/8" structural [ T 1] ]
bolts (3), nuts
(3), and woshers Washers
(6) per ASTM A325 if required by
outside diometer and wall thickness may be used if they meet the following:

or A449 ond manufacturer
galvanized per
Item 445 "Galvonizing." —_— = =./
Bolt length is
2 12", %
46,000 PSIminimum yield strength

[ 1] I ]
4" Mox. = 62,000 PSIminimum tensile strength
\iliﬁ {wmms] ﬁl 21/ minimum elongation in 2"
Wall thickness (uncoated) shallbe within the range of 0.248" to 0.304"
Outside diometer (uncoated) shallbe within the range of 2.855" to 2.895"
Galvonization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clomps and Texos
Universal Triangular Slipbase System components. The website address is:
http://www.txdol.gov/publications/traffic.htm

Post

Bolt 10 BWG Tubing or
Keeper Plate Schedule 80 Pipe
(See GeneralNote 3)

There ore various devices approved

for the Triangular Slipbase System.

Pleose reference the Materiol Producer

List for approved slip base systems.
http://www.txdot.gov/business/producer list.ntm__
The devices shallbe instolled per

manufacturers' recommendations.

Installotion procedures shallbe

provided to the Engineer by Contractor.

AW

SO NS

- T e s [ SOSOSUSTNTT. |

r ony purpose whatsoever. TxDOT assumes no responsibility for the conver-

overned by the "Texas Engineering Practice Act".No worronty of ony
sion of this standard to other formats or for incorrect results or damages resulting from its use.

o

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 contact between the concrete and stub.
Continue to work the stub into the concrete untilit is between 2 to 4 inches above the ground.

4. Plumb the stub. Allow o minimum of 4 days to set, unless otherwise directed by the Engineer.

5. The triongular slipbase system is multidirectional and is designed to release when struck from any

Non-reinforced
concrete footing
(shallbe used

Stub
.!'.5 4. Sign supports shallnot be spliced except where shown. Sign support posts shallnot be spliced.
foda)
'§¢ 3/4 " diometer hole. ASSEMBLY PROCEDURE
sz Provide o 36" .
oo 7" x 172" diometer Foundotion
£38 rod or *4 rebar. 1. Prepare 12-inch diometer by 42-inch deep hole. If solid rock is encountered, the depth of the
_E foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.
C.0 " 2. The Engineer may permit batches of concrete less than 2 cubic yords to be mixed with o portable,
o Closs A concrele . 42 - 8 5 L
a2 12" min, motor-driven concrete mixer. For smallplacements less than 0.5 cubic yards, hand mixing in a
ER 0 e ) y 9
0= 24" mox. suitable container may be allowed by Engineer. Concrete shallbe Class A.
£
&
w
=
<
g
o
a unless noted direction
o . -
elsewhere in the
plans). Foundation Support

should take approx.
2.5 cf of concrete.

1. Cut support so that the bottom of the sign willbe 7 to 7.5 feet above the edge of the travelway
(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 shallbe plumb and
straight.

2. Attach sign to support using connections shown. When multiple signs ore instolled on the same
support, ensure the minimum cleoronce between each sign is maintained. See SMD(SLIP-2) for
clearances based on sign types.

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

CONCRETE ANCHOR

Concrete anchor consists of 5/8"
diometer stud bolt with UNC series
bolt threads on the upper end.

Heavy hex nut per ASTM A563, and
hardened washer per ASTM F436. The
stud bolt shallhave a minimum

yield ond ultimate tensile strength

of 50 and 75 KSI, respectively.

Nuts, bolts and washers shallbe

6" min —=
to edge
] or joint

galvonized per ltem 445, "Galvaniz-
ing." Adhesive type anchors shall g Texas Department of Transporiation
have stud bolts installed with Type I Traffic Operations Division

llepoxy per DMS-6100, "Epoxies

and Adhesives." Adhesive anchors
moy be looded ofter adequate epoxy
cure time per the manufacturer's
recommendotions. Top of bolt shall
extend ot leost flush with top of

the nut when installed. The anchor,
when installed in 4000 psinormal-

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

5/8" diometer Concrete Anchor -

2:59:55 PM

DATE: 6/24/2022
smdsi.dgn

FILE:

8 ploces (embed o minimum of
5 172" and torque to min, of

weight concrete with a 5 1/2"
minimum embedment, shallhave a

SMD(SLIP-1)-08

50 fi-lbs). Anchor moy be minimum allowable tension and shear
expansion or adhesive type. of 3900 ond 3100 psi, respectively. o) | | |
TxDOT July 2002 DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT
SM RD SGN ASSM TY XXXXX(X)SB(X-XXXX) 9-08 REVISIONS CoNT |secT 108 HIGHWAY
0022|010 076 US90,etc.
DisT COUNTY SHEET NO.
22 | VAL VERDE etc. 57
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Gaop between

e e ONE-WAY GENERAL NOTES:
S W‘ RN (R6-1) or Lo . plagues _ ';%" ‘;'°1sge,r;.. =S Fr === ===
“~ o TT1. o Il N Street Nome shallbe Auminum hex bolt with po I 1. [SIGN SUPPORT | OF POSTS | _ MAX.SIGN AREA
S S (il v N Sign L 421 Sign / nut, lock washer, 4 10 BWG 1 16 SF
(.7 8 >~ ‘l/ \J NP mem—— | N (if required) - Panel 2 flot woshers / 10 BWG 2 32 SF
L7 Nl £ N P et & R % per ASTM A307 Wing Sch 80 i 32 SF
pd [N \ / N B N  —ct— ! M i alvanized per Channel Sch 80 2 64 SF
' - Py ’! O SN \ s Rem 445
5 || < N Sign Cla
26 N (I CoJ - ~ \\ // I, STOP (R1-1) “Galvanizing.” (é%eciﬁcmsr 2. The Engineer may require that o Schedule 80 post be
Sg N . o ? \L \ / v or i used in place of o 10 BWG where a sign height is
Y3 N r Ll ., Universal) . .
S2a N - AN | | s 0 YIELD (R1-2) abnormally high due to a fil slope.
5= 0 n . L ‘ N D s o . 5/16" x 3 3/4" 3. Sign supports shallnot be spliced except where shown.
°5€ N 2 s oo == 4 | \\ \ e [ N i / Wing hex bolt with Sign support posts shallnot be spliced.
-E:_E_’ 10 \// ] \\\ o \:\\; LT N - Channel nut, lock washer Top View 4. Auminum sign blanks shall c7o1Téormd toh [I)Iehpartrrtmﬁntal
g:‘—f g T( T 12 | J ‘L . — T and flot washer ?cl'lter!m Spe'c!hco“ort]:' ?(MSS-ses' 008805 f?:r :ivis Ieess
SoE | | | L — F —~ See N |~ -7 Exiruded Alum. Windbeam . per ASTM A307 . ollowing minimum thicl es: 0. g
=e3 1£Y, \ R - - J1 Top View > Detqil B than 7.5 sq. It., 0.100 for signs 7.5 1o 15 sq. ft.,
288 o ‘ o & ‘ ‘ DeteilD (See SMD(2-1) galvanized per ond 0.125 for signs greater thon 15 sq. ft.
- s, T - S 1+l [ ~ PLAQUE - 1- varioble length Detail A ltem 445, "Golvonizing. 5. Signs thot require specific supports due to reasons
303 » Lo STOP = 2 - 32 inch pieces in addition to windloading ore indicated on the
2 oE - U YELD ° 17 8 fnoh piece 6 "REQURED SUPPORT" lobe on ihis sheet.
S8 - © 94 inch piece Drill 7/16" hole " " 6. For horizontolrectongular signs fabricated from flg
2e3 3/8" x 3 1/2" heavy hex . 9 9 C )
Té‘gg SM RO SGN ASSM TY XXXXX(DXX(T) SM RD SGN ASSM TY XXXXX(DXX(P-BM) (throu%rlﬂ 0“:'_ ol bolt with nut, lock washer IOIumipuT"TP-\lt)mlj:k;ts :r? used fordsnfgnssg;smocfhes or
s 8o assembly and instal and 2 flot woshers per ASTM ess in height. U-brackets ore used for si
“—ugéx bolt, nut, 2 flat 172" / A307 golvonized per , %r:otetr hen:;r)t. o <o \ o to
£5 i ashers and " S . en two triongulor slipbose supports are us
s e . l _ 112 */ft Wing Channel ;';ck osher. Ip Item 445 “Golvanizing. support o single sign, they shallnot be "rigidly”
gﬁﬁ ‘ 1 8 - —mm =T connected to each other except through the sign panel.
gn“; < I [ 11 This willgllow each support to oct independently
33 [ ! N \¥See Extender — Ll ‘ when impocted by on erront vehicle.
ggs [ [ P S == DetailA [ 8. Wing chonnel shallmeet ASTM A 1011 SS Gr 50 ond be
'SE.E’ | W(mox)=6F T | H / Il | golvonized per.ASThrA‘ A 1I23. indh hollbe cut
EL | | | o e 9. Excess pipe, wing channel, or windbeom sholl|
£a9 | | I\ off so thot it does not exiend bexo_nd the sign panel
L | 0N See (i.e., excess support shallnot be visible when the
Egg ‘ 4¢—L N Detoil B Detail F - sign is viewed from the front.) Repoir golvonized
& L - N U AN b
< N 8 ,
E’SE’ I - T _ Splices shollonly be ollowed behind the sign substrote. provided the totalsign orea does not exceed the
85% - | 1 maximum allowable amount per Note 1.
:: o e - - **\i See 11, Additional sign clamp required on the "T-br;cketh" posbt
@89 ~ i H i igns. he cl i above
8o I 39 -39 ‘ Detail C Nylon washer, T&U Brocket lf)ortt2:1n ":)cfhsih?:g:thesrl\gni)szligfee the clamp 3 inches v
855 2 Vs 5/16" x 13/4" 7 otto 9 possible. =
g2 w . hex bolt with ©/\ 12. Post open ends shallbe fitted with Friction Cops.
‘EE% SM RD SGN ASSM TY XXXXX(DXX(U) ‘ 38 38 \ sAl_ummum ~J nut. lock washer - - 172" x 4" heavy 13.Sign blonks shollbe the sizes ond shopes shown on the
bt n 1) .
£8e SM RD SGN ASSM TY XXXXX(DXX(U) Pane \ /2 flat washers \ |/ mesher ond 2 Tt plons.
CES SM RD SGN ASSM TY XXXXX(DXX(U-WC) | 'y per ASTM A307 ‘ ‘ ey
:.32 o B (See Note 11 ﬂh: ﬁ:lr\r/]on:‘.z:g eer QHW —___ :Ilﬁ A307 galvanized per
%5_3 r ! r B Wing | “Galvanizing." ! ! I"tem 445, .
£ | ‘ L I J Chonnel _ | N [ [ Galvonizing.
[ b _JI1 -
- =A== =AY . \ | 5/16" x 3/4" ! !
] ' ! b { [ - | | hex bolt with | |
2 \ P | = = | nul,lock wosher | | REQUIRED SUPPORT
-
3 \ / | I ond 2 flot washers RIPTI SUPPORT
2 N 7 '\ | | | «// per ASTM A307 Post SIGN_DESCRIPTION T
R p L(:\ I I I Side View galvonized per 48-inch STOP sign (R1-1) TY 10BWG(DXX(P-BM)
. ! ! ! tem 445, - ) TY 10BWG(DXX(T)
| | | | | “Galvanizing." Detail E 60-inch YIELD sign (R1-2) TY_10BWG(DXX(P-BM)
\ ! ! ! ! 2 ) : TY 10BWG(DXX(T)
«_ _ [N H S| 48x16-inch ONE-WAY sign (R6-1) N
] : : SIDE VIEW Detail C 3 TY 10BWG(DXX(P-BM)
] I I o | 36x48, 48x36, and 48x48-inch signs TY 10BWG(DXX(T)
| o
o] ‘L i i J T0P VEEW S ) Sign Clomp 48x60-inch signs TY SBO(HXX(T)
- ~— s
i [ I I H -~ Extruded (Specific or . . . XX(T)
! \( W(max)=6F T I Aluminum Universal) 48x48-inch signs (diomond or square) TY 10BWG(D
' N & i ) Windoeam inch si TY SBO(DXX(T)
- N I I (see SMD(2-1)) 7 . 48x60-inch signs
L_> ‘ w ‘ 3/8" x 3 1/2" square £ | 48-inch Advance School X-ing sign (S1-1) TY 10BWG(NXX(T)
~— = 4 ( c
( | ! head boll, nut, flot 9o Xor— 3 ——
I I swo [ I washer and lock washer Sign Clomp 48-inch School X-ing sign (S2-1) TY 10BWG(NXX(T)
I 8 I er ASTM A307 galvonized v
Lo | | ﬂe, ltem 445 k ~ (Specific or g Large Arrow sign (W1-6 & W1-7) TY 10BWG(DXX(T)
N = = "Golvanizing.” (Bolt Universol) Post >,
[ ) length may vary
-l - M depending on sign .
clomp type ond Detail D
See pipe pdiorr?eter.) g Texas Depar tment of Tr anspor. tation
DetailE I Traffic Operations Division
- - Friction caps may be manufaclured from hot rolled
RD SGN ASSYM TY XXXXX(2)XX(P) or cold rolled steel sheets. The minimum sheet metal
SM RD SGN ASSM TY SBO(DXXW-1EXT) SM RD SGN ASSM TY SBO(DXX(U-2EXT) v FRICTION CAP DE TA”_ thickness shallbe 24 gauge for allcop sizes. SlGN MOUNTlNG DETA'LS
The rim edges shallbe reasonably straight and
=
o 05" smooth. Caps shallbe sized and formed in such a SMALL ROADSIDE SIGNS
9 0.25 H = manner as to produce a drive-on friction fit and
3 W(max)=8F T Al dimensions are in english Skirt [ - i 1 min, K when seated on the bioe. TRlANGULAR SLlPBASE SYSTEM
o \ . .. Pipe 0.D. have no tendency to rock when se pip
oY TV == === === === — = A unless detailed otherwise. Variation pe U.U. 1.75" mox L N o
N r I} 1 ! Depth -.025"+.010" The depth shallbe sufficient to give positive
HT : < protection agoinst entronce of rainwater. They SMD(SLIP-z) -08
N 5 L Py | shallbe free of sharp creases or indentations
Qe - - - — = = = i I R 4 . : I fracture - -
NN Rolled Crimp to and show no evidence of metol fracture. ©Tx00T iy 2002 J—— ‘CKV oot ‘DW oot ‘CK_ oot
i% 0.6W 0.2W SM RO S((;N A§SM NTYt )(1);))(XX(1)XX(T) engage pipe 0.D. ! Pipe 0.D. ! Cops shallhave an elecirodeposited coating of 9-08 oS oot Teecr o8 HGHWAY
35 024 - ’ ee Tote +.025"+ 010" zinc in accordonce with the requirements of ASTM 0022l010 076 US90,etc.
. w B633 Closs FE/ZN 8. DIST COUNTY SHEET NO.
£d 22 | VAL VERDE,etc. | B8
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GENERAL NOTES:
0.25 H W(min)>8F T Win Nylon washer, 1 SIGN SUPPORT |* OF POSTS MAX. SIGN AREA
- W(mox)-16F T Chom 5/16" x 2 1/2" . 3/8" x 4" heovy hex 10 BWG 1 16 SF
77777777 - "~~~ ——————————————— - hex bolt with Drill 7/16" hole bolt with nut, lock wosher 10 BWG 2 32 SF
! i  —— 1 nut, lock washer, (through) ofter and 2 flat washers per ASTM Sch 80 1 32 SF
, H f I \_ 2 flat washers assembly and install A307 golvonized per Sch 80 3 64 SF
% ! See DetoilC | per ASTM A307 bolt, nut, 2 flat ltem 445 "Galvanizing."
sy [ 1T galvanized per washers ond 172" 2. The Engineer may require that a Schedule 80 post be
x93 Item 445, lock wosher. used in place of a 10 BWG where a sign height is
5§20 0.5W "Galvanizing." = abnormally high due to a fillslope.
e - M- T 3. Sign supports shallnot be spliced except where shown.
3 w Extender I Sign support posts shallnot be spliced.
‘S-. 2= 11 4. Aluminum sign blanks shallconform to Deparimental
t3o SM RD SGN ASSM TY XXXXX(DXX(T-2EXT) o ! Material Specifications DMS-7110 and shallhave the
@t (+ - See Note 12) N I following minimum thicknesses: 0.080 for signs less
002 e R N than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
Z §2 Sign and 0.125 for signs greater than 15 sq. ft.
-9 . . Panel Detoil C — \ 5. §igns that requife speg:ific supports due to reasons
<eg Extruded Aum. Windbeom (See DetailD on SMD (SLIP-2)) Side View etai = in_odditon to_windlooding ore indicoted on the
vnk - . ilA and DetailB) qp  T-Brocket REQUIRED SUPPQRT" table on this sheet.
2 ﬂE’-S or 112 */t Wing Chonnel(See Detail A ond Detoi . . . 6. For horizontolrectongulor signs fabricoted from flat
835 Detail B Splices shallonly be allowed behind the sign substrate. oluminum, T-brackets ore used for signs 24 inches or
E8a less in height. U-brackets ore used for signs of
o 2 greoter height. )
€ Qe \ /) _ 7. When two triongulor slipbase supports ore used to
esx A ﬂ o R support o single sign, they shallnot be "rigidly"
. H I - ‘ 8 connecied to each other except through the sign panel.
& a>-’ 5 ! F ! f . This willgllow each support to oct independently
ad S | \ | . w variable ‘ Sign when impacted by on erront vehicle.
% 9< | 1 See Detail A [ Clomps 8. Wing channel shalimeet ASTM A 1011SS Gr 50 ond be
32 9 ¢
=28 [ Wimax)=15F T [ H 2w ﬂ (Specific or galvonized per ASTM A 123.
o | [ i E niversal) 9. Excess pipe, wing channel, or windbeam shollbe cut
o I See Detail B Unive q
£9° / . ‘ ) iy off so that it does not exiend beyond the sign panel
S | I 3 Yy gn poi
>,8_"'5' | | 2" ! ! I \‘ (i.e., excess support shallnot be visible when the
o3E | = i 1 1 I E sign is viewed from the front.) Repair golvanized
@ :<_5 " coating ot cut support ends per Item 445, “Golvonizing."
qEJcE!“' L — - ——— - —|= === - = -+ - - - - - = = ~ /‘ i - %I : "% — -~ -~ @ 10. Sign blanks shollbe the sizes and shapes shown on
3.2 — =8 12" " ? ! ! I - == -1~ 1 the plons.
o290 B 8 12 11— 1 il — 1. Additional sign clomp required on the "T-brackel" post
N 9 a
L2 1 1 1 for 24 inch high signs. Place the clamp 3 inches above
o8 . " _3g" ; bottom of sign when possible.
5 -39 — bl = E——|l— S| 9 A R
-Sgg % 39 ! % vanavie 1= I Post o K 12. Post open ends shallbe fitled with Friction Caps.
¢t W 1 1 clomp 1 |
wow U m I W
o
£38.2
£8< SM RD SGN ASSM TY XXXXX(DXX(U-XX) = e TN
S0 T [ I Sign clomp —~ I 3/8" x 4 1/2"
aes 2" 1 | I H square head
3':"17) 1 1 1] bO", nut,
,-ﬂEJ % % ,J i \ Ld] flat washer
.. 6" }@ ond lock washer per
b I a S3x5.7 ASTM A307 galvanized
2 I — N —— X —\— er llem 445,
?‘, | \I\ ¢\ stiffeners ¢\ "'z;ulvonizing." REQUIRED SUPPORT
g Sign Clamp —=L - S °“°°thef with SIGN_DESCRIPTION SUPPORT
agr " i ost clamps
(Specific or | Panel 2 718" 0. / Sl bose post domps . 4B-inch STOP sign (R1-D . Y'I'Y1og)v?(\;ﬂ((1;)()1()x)§)é(_'l'8)m
Universal) . Sch._BO - Detail E
Wing steel pipe for additional A an (R1-2) TY 10BWG(DXX(T)
Chonnel Typica S Hount details) 60-inch YIELD sign TY_10BWG(DXX(P-BM)
un ; oy .
Nylon washer, ypie See DetailE 5| 4Bx16-inch ONE-WAY sign (R6-1) TYT nog)v?‘c"(?&)x)ié(gm>
5/16" x 4 172" SM RD SON ASSM TY SBO(2)XX(P-EXAL) for clomp installation s _
he: |b OIi w“hh % Additional stiffener ploced ot approximate center S| 36x48,48x36, ond 48x48-inch signs TY 10BWG(NXX(T)
nut, lock washer, - NS )
2 flot washers of signs when sign width is greater than 10'. 48x60-inch signs TY SBOMXX(T)
er ASTM A307 = "
ZOIvonized per Top View 6 ﬁ 48x48-inch signs (diamond or square) TY 10BWG(DXX(T)
ltem 445, ) 6" panel should Sign Clamp = “inch st TY SBO(HXX(T)
"Golvanizing." Detail A be placed at the top of See Detail D = =0 | 48x60-inch signs
. . ] o
sign for proper mounting. = — €| 48-inch Advance School X-ing sign (S1-1) TY 10BWG(HXX(T)
[ ] 24" or S K R X
Sign Clom, N / 6" == M greoter = 48-inch School X-ing sign (S2-1 TY 10BWG(DXX(T)
gn Clomp | | —
(Specific or L ¥ - - Large Arrow sign (WI-6 & W1-7) TY 10BWGCDXX(T)
Universal) 12 \ /
[ \~—7—7—M 7 /([ |
/\ . 3/8" x 1" square - H
head bolt ond nut
N Is Texas Department of Transporiation
ylon washer, K fi 1 ivision
5/16" x 4 1/2" | Traffic Operations Divisi
hex bolt with /4 Use Extruded Alum. Windbeam as stiffeners
nut, lock washer, See SMD (2-1) for additional details
s 2 flat woshers Extruded Aluminum ¢\ T Bracket See Deloil £ SIGN MOUNTING DETAILS
per ASTM A307 Sign N, — . .
z galvanized per 9 _\l\_ for clomp installation SMALL ROADSIDE SIGNS
el Item 445,
a "Galvonizing." 2 7/8" 0.0 / TRIANGULAR SLIPBASE SYSTEM
o Sch. 80 o 10BWG —\_—sip bose
Ne Extruges steelpipe % SMD(SLIP-3)-08
g%‘ Auminum  Panel
;? . . ©TxDOT July 2002 DN: TXDOT ‘CK: TXDOT ‘DW TXDOT ‘cx: TXDOT
Q"g . Extruded Aluminum Slgn 9-08 REVISIONS CoNT |secT J0B HIGHWAY
©o Detoil D With T Bracket 0o22010] 076 US90,etc.
e EXTRUDED ALUMINUM SIGN WITH T BRACKET DIST COUNTY SHEET NO.
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GENERAL NOTES FOR ALL ELECTRICAL WORK

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

2. Provide new ond unused materiols. Ensure that oll materiols ond instollations comply with
the applicable articles of the NationalElectrical 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 listed devices,
Inter national Electrotechnical Commission (IEC) listed devices willnot be considered an
acceptable equalto a NEMA listed device. Acceptable devices may have both a NEMA ond IEC
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstallrejected material or equipment at no
additional cost to the Department.

3. Miscelloneous nuts, bolts and hordwore, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is !/> in. or less in diameter.

8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plons. Use only

a flat, high tensile strength polyester fiber pulltape for pulling conductors through

the PVC conduit system. When galvanized steelRMC 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 means of o grounding bushing on a rigid metal extension. Grounding of the rigid
metaol elbow is not required if the entire RMC elbow is encased in @ minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows ore subsidiory to various bid items.

9. 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

No worronty of any

foundations. Provide PVC or galvanized steelRMC elbows as called for at allground boxes and

TxDOT assumes no responsibility for the conversion

The use of this stondord is governed by the "Texos Engineering Proctice 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.

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

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods,
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 lllumination and Electrical Supplies.”
No substitutions willbe allowed for materials on this list.

CONDUIT
A. MATERIALS

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 '"Conduit" and Item 618 "Conduit'" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide
conduits listed under Item 618 on the MPL under “"Roodwaoy llumination ond 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
(LFMC) when flexible conduit is called for on golvonized steelrigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinylchloride (PVC) systems.

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

properly sized stainless steelor hot dipped galvanized one-hole standoff straps are allowed on
the service riser conduit.

B. CONSTRUCTION METHODS

. Provide and install expansion 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 steelRMC conduit
externally 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 at 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.

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

3. Do not ottach conduit supports directly to pre-stressed concrete beams except os shown
specifically in the plans or as approved by the Engineer.

4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
driveways, sidewalks, or ofter the base or surfacing operation has begun. Bockfilland
compact the bore pits below the conduit per Item 476 'Jacking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

é 2. Provide galvanized steelRMC for allexposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfillall trenches with excavated
< Properly bond all metal conduits. materialunless otherwise noted on the plans. When placing conduit in the sub-base of
2 new roadways, backfill all trenches with cement-stabilized base as per requirements of
3 3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation, 400 "Excavation and Backfill for Structures”, 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if allare of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of allconduit and raceways immediately

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

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

AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to instaling any conductors.

! 10" x 10" x 4 120 x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing

“2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter

. 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water
tight sealing hubs are not required.

*6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"

. . . . . . . . . 9. Fit the ends of allPVC conduit termingtions with bushings or bellend fittings. Provide ond
*8 8 x B x 4 B x 8" x 4 8" x 8" x 4 installa grounding type bushing on allmetal conduit terminations.

10. Installa bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,

or equipment grounding conductor. Ensure allbonding jumpers are the some size as the equipment

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

conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ' ® Traffic
conduit entries are on the same side. Mechanically secure all junction boxes with 11. At all electrical services, installa 6 AWG solid copper grounding electrode conductor. - Operations
an internal volume greater thon 100 cu. inches. ITexas Department of Transportation sDtlw%lond
. R . R . 12. Ploce conduits entering ground boxes so that the conduit openings are between 3 in.and 6 in. andar
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detailon sheet ED(4)
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast : ’
z aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR TAI
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
8 6. Dgnlr:;ts ”::eé?ftiigl'l‘yedr'g;iirr:jtg'yc‘:Eg”';IO(LMgr)]:e't:'ev‘v:;:r‘:0::L”_?t?5||"i:oﬁ|‘;t:j'"?oil':gr‘rgvide tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a ELEC ICAL DE LS
N - ; ) - noen . duit lant.
ﬂj junction boxes made from galvanized steelsheeting, listed and approved for outdoor conduit seaion CONDUITS & NOTES
N use, unless otherwise noted on the plans. Size all galvonized steel junction boxes 14. File smooth the cut ends of allmounting strut and conduit. Before installing, paint the field
N in accordonce with the NEC. Provide junction boxes for IMC conduit systems that meet cut ends of allmounting strut and RMC (threaded or non-threaded) with zinc rich paint (947 or
S 5 the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED(‘)_14
Ng . . . . R as allowed under Item 445 "Galvanizing.” Do not paint non-galvanized material with a zinc rich
R0 7. P:,ct’r‘:;dri'isglio{:%cg?‘ntg:"eﬁl;’s‘te”ded for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edi-14.dgn on Jex [ow e
>0 P ’ ©TxDOT  October 2014 CONT |SECT 108 HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|'_"|I| DIST COUNTY SHEET NO.
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Conduit Spacer

(mounting shoe) Strut Type

. Ry
Stainless steel <— Concrete

" 3 Structure
or hot dipped .
=——TI Girder | | [ Girder — B”ige golvonizezp < I
. ‘ ec . —~| E
. . Conduit Stra
Expansion Anchors ‘ Conduit = ondui rep : \%" Stainless

‘ ‘ ‘ ‘ & Threaded Rods ‘ ‘<« Concrete

steel expansion

7

‘ % % ;,/ [ %' Diameter \4 Structure anchor. Anchor
: g ) 3 ) depth 1" min.,
‘ il 1o Hot-dipped “4a—Stainless steel Conduit 172" max.

JE
N S

Max

-3

] : ‘ :
‘ Rigid Metal : galvanized ex H :
: ‘ : pansion anchor: Conduit Mountin
i m Conduit (RMC:) ﬂ : \\ / zn:rilgslt)lestm ol for conduit 5" Choan1“eI (B-Lljinel, 9
| Condurt —<la. . | P up to 14" use Kindor f, Unistrut

Clomp N | =——See "HANGER /4" dio. anchor. or eauch) (Hot di
= o i 3 !

‘ Er = v i 5 ‘ to 2" use 3" dio.
Lo N nchor. Anchor
‘ T*Condult Mountin ‘ g?;-t-h " m?n.,
‘ Channel s ‘ 1V2" max.
| |
i | CONDUIT MOUNTING OPTIONS

I I Attachment to concrete surfaces
. . See ED(1B.2

No worronty of any

1" "SPAN" 6"
—
Min Min

Varies

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.
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CONDUIT HANGING DETAIL
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CONDUIT MOUNTING CHANNEL
"SPAN' W' x "H" T
less than 2’ 1% x 1% 12 Ge. hef=2 2y
%. Dia. Min.

2'-0" to 2'-6" 1% x 1% 12 Ge. Expansion
>2'-6" to 3'-0" 1% x 2 %" 12 Ga. Anchor

The use of this stondord is governed by the "Texos Engineering Proctice Act".

kind is made by TxDOT for any purpose whatsoever.

Hex Nut, Split Lock

Wosher & Flat Wosher TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

Hex Nut

Channels with round or short slotted hole
patterns are allowed, if the load carrying 1
capacity is not reduced by more than 157.

DISCLAIMER:

Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

Hex Nut

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 shallhave a designated
ICC-ES Evaluation Report number, and its approval status shallbe
maintained on the ICC-ES website under Division 031600 for Concrete
Anchors.

Rigid Metal
f Conduit (RMC)
- — %" Dia.
Threaded

Rod

2. Unless otherwise opproved by the Engineer: do not use adhesive anchors;

Conduit Hex Nut, Split Lock F J L
/Wosher & Square or do not use expansion anchors that ore not included in the ICC-ES ogpproval

Mounting

Channel
) __ N\

————————— 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
manufactured with carbon steel expansion wedges are not allowed. Anchor

Oversized Cut Washer listi ond do not use expansion anchors thot ore only approved for use in
uncracked concrete.

|
T I bodies can be either zinc-ploted corbon steelor stainless steel. For
[

application in morine environment, both the onchor body and exponsion §® OpT;rraafggns

|
\ ********* wedge shallbe stainless steel. Hvisi
Conduit I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d

Mounting [gj\ Hex Nut. Split Lock 4. Installanchors as shown on the plans and in accordance with the anchor
W Channel Wash l"_' '& lellot \7\,‘; her manufacturer's published installation instructions. Arrange a field
she she demonstration test to evaluate the procedures and tools. The test shall

E):ewsiipiztsjfe'cnd approved by the Engineer prior to furnishing anchors on ELECTRICAL DETA“_S
5. Prior to hole driling, use rebar locator to ensure clearing of existing CONDUIT SUPPORTS

deck strands or reinfo;cement. Install anchors to ensur(eiéo minimum effective
embedment depth, ( ef)) as shown. Increase ( ef)as needkd to ensure sufficient
HANGER ASSEMBLY DETAI threod length for proper torqueing ond tightening of onchors.

2:59:56 PM

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete ED(Z) 14
breakout, and concrete pullout strengths as determined by ACI318 Appendix D) FILE: ed2-14.dgn on: TxDOT \cw TxDOT‘DW' TXDOT  |ck: TXDOT

ed2-14.dgn

ELECTR|C CONDU|T TO BR|DGE DECK ATTACHMENT at the required minimum embedment depth ( ef). Nd" lateralloads shallbe ©TxDOT  October 2014 CONT [SECT J08 HIGHWAY

introduced after conduit installation. REVISIONS 0022(010 076 US90,etc.

DIST COUNTY SHEET NO.

DATE: 6/24/2022

FILE:

22 | VAL VERDE,etc. 61
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No worronty of any

TxDOT assumes no responsibility for the conversion

The use of this stondord is governed by the "Texos Engineering Proctice 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:

2:59:57 PM

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors” ond Item 620 "Electrical Conductors.” Provide
conductors as listed on the Material Producers List (MPL) on the Department web site
under "Roadway lllumination and Electrical Supplies" Item 620. Color code insulated
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gouge (AWG) and smaller by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jocket or by colored tope. When identifying conductors with colored tape, mark ot
least 6 in. of the conductor's insulation with half laps of tape.

2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with o UL listed connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

3. Where two or more circuits ore present in one conduit or enclosure, permaonently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at each accessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with a permanent marker.

4. Use listed compression or screw type pressure connectors, terminalblocks, or
split bolt connectors for splicing as specified in DMS 11040. Use hot melt
adhesive tape to fillthe gap and sealthe ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insulating
materials, breakaway disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

B. CONSTRUCTION METHODS

1. Use only a flat, high tensile strength polyester fiber pulltope for pulling
conductors through the conduit system. After installing conductors in conduit,
perform conductor pull test. If a conductor cannot be freely pulled, make any
needed alterations or repairs at no additional cost to the department. Perform
insulation resistance tests in accordance with Item 620. Coordinate with the
Engineer to witness the tests.

2.Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum
length of conductor at enclosures, weatherheads and pole boses.

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures ond use only listed compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing
may not shrink sufficiently to provide a watertight sealaround the individual
conductors, prior to heating the tubing, increose the diometer of the conductor
insulation using hot melt adhesive tape to provide a watertight sealbetween
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fillthe gap and
seol the ends of heot shrink tubing. Heat shrink tubing that oppeors to have
been burned, or overheated, is considered defective and must be replaced.

4. Size and install gel-filled insulating splice covers according to
manufacturer's specifications when used in place of heat shrink tubing.

5. Wire nuts with foctory opplied waterproof seolont may be used for 8 AWG or
smaller conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

o

. Support conductors in illumination poles with a J-hook at the top of the pole.

~

. When terminating conductors, remove the insulation and jocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor stronds or removed stronds willbe considered domaged.

8. Replace conductors and cables that are damaged beyond repair or that failan
insulation resistance test at no additional cost to the department.

9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts.
Use only approved splicing methods.

10. Do not terminate more than one conductor under a single connector, unless the

connector is rated for multiple conductors. Do not exceed the pressure connector's
listing for maximum number and size of conductors allowed.

11. Installbreckoway connectors on conductors bid under Item 620 whenever those

Set Screw/Lug

connections

12. Provide and installa separate stranded equipment grounding conductor
(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the saome size as the largest
current carrying conductor contained in the conduit. Ensure allEGCs
ore bonded together ot every accessible location. For troffic signal
installations, provide a minimum size 8 AWG EGC. The EGC is paid for
under Item 620.

C. TEMPORARY WIRING

1. Install temporary conductors and electrical equipment in accordance with
the NEC article "Temporary Installations" and Department standard sheets.

2. Provide a ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFClmay be any one of the
following: molded cord and plug set, receptacle, or circuit breaker type.

3. Use listed wire nuts with factory applied sealant for temporary wiring
where approved.

4. Enclose conductor splices within a listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically and more than 5 ft.
horizontally from any metal structure. Where installing temporary conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the verticalclearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

5. Protect and when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

1. Provide and installa grounding electrode at electrical services. Provide
ground rods according to DMS 11040 and the plans. Larger diameter or longer
length rods may be called for in some specific locations, see the individuol
plans sheets. Concrete encased grounding electrodes may be called for in
specific locations including electrical service, see individual plan sheets.

B. CONSTRUCTION METHODS

1. Furnish auxiliory ground rods for lightning protection and installin soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

2. Do not place ground rods in the same drilled hole as a timber pole.

3. Instollground rods so the imprinted part number is at the upper end of
the rod.

4. Remove allnon-conductive coatings such as concrete splatter from the rod
at the clamp location.

5. Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When a bend is required, ensure a minimum
rodius bend of four inches for these conductors.

6. Unless otherwise called for in the plans, protect grounding electrode
conductors with non-metallic conduit. When pratecting grounding electrode
conductors with metal conduit, provide and installa grounding type bushing
ond properly sized bonding jumper on each end of the metal conduit.

7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soilor a solid rock bottom.

Snap-lock,
molded clamp

See through
molded cover

Listed Screw Type
with gel-filled
insulating splice

for making
cover

L Al I Al

Sealbetween
conductors with

hot melt adhesive gﬁf‘f\k Hot melt “C" clamp
tape. Tape to Tube <t:dheswe type connector
extend past end ope
of tubing by
|/8|| to |/4||
ncrease
insulation
diameter with
hot melt
adhesive tape.
Tape to extend
.o "o post end of
2 Mlm. 2 Mlm. tubing by
overlap overlap Ve to Va"
SPLICE OPTION 1
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Compression Type
Seal between Heat
conductors with H | Shrink
hot melt adhesive cgrter:i\e;; Tube
tape. Tope to .
extend past end tape Split bolt
of tubing by
I/ﬂ" tO |/4||
i Increase
Wrop split bolt insulation
connector with diameter with
hot melt adhesive hot melt
tape to protect | adhesive tape.
heat shrink from 2" Min. 2" Min. Tape to extend
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SPLICE OPTION 2
Split Bolt Type

§® Traffic
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ELECTRICAL DETALS
CONDUCTORS

N C conductors pass through a breakaway support device. Follow manufacturer's

S 3 instructions when terminating conductors to breakaway connectors. Properly torque ED(S)_14

N threaded connections. Proper terminations are criticalto the safe operation of

EE breakgw::hy devic(:jes.tTriT waterproofting boofts on brtgokagtle connectt:jrs tto fit snugI%/ FILE: ed3-14.dgn on: TxDOT \cw TxDOT\Dw» TXDOT  [ck: TxDOT
N ] aroun e conductor to ensure waterproof connection. Only one conductor may enter cont Jsect o8 CHWAY
©o o single opening in o boot. Provide waterproof boots with t)ll1e correct number oyf SPLICE OPTION 3 ©moo1 ggii‘b;rgzw 00221010 076 US90 et
o openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Lisled Screw T e .elc.
:H as shOWn on the MPL' yp DIST COUNTY SHEET NO.
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No.3
Srear " Reinforcing Oround 10" GROUND BOXES
4 o A A. MATERIALS
— - -z [<—Class
! 10"(typ) \ Elor:\crete A_prg;\ 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require Apron-Full accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
A | 10" | A Grounding Depth of box Item 624 "Ground Boxes."
| (typ) bushing for . . .
L | RMC. Bell end 2. Provide Type A, B, C,D, ond E ground boxes os shown in the plons, ond os listed on
STrT_-—-“HF=-D (IZg--11= fitting for 9" Aggregate the MaterialProducers List (MPL) on the Department web site under “"Roadway llumination
: ' PVC (4) fill (3) and Electrical Supplies,” Item 624.
>,
s | : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
° box
%‘ N | .. | gjgf“cigb‘f; 4. Provide lorger ground boxes in accordonce with Item 624 ond aos shown in the plons.
o ( "
5 —_ - - - — - _ ‘2 ) B. CONSTRUCTION METHODS
= I —
2 1. Remove allgraveland dirt from conduit. Cap all conduits prior to placing aggregate
¢ 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 steelmay 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 space ends of conduits within the ground box. Position ends of conduits so

TxDOT assumes no responsibility for the conversion

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 bellend 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 ond bellend fittings con eosily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Tempororily seal all conduits in the ground box untilconductors ore instolled.
(4) Installa grounding bushing on the upper end of allRMC 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 sealthe ends of all conduits with duct seal, expandable
the ground box. Installa PVC bushing or bellend fitting on the upper end of allPVC foam, or other method as approved. Do not use duct tope as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.

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

8. When a 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 wallat least 18 inches
below grade.

The use of this stondord is governed by the "Texos Engineering Proctice 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.

& 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
o 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
o (Width x Length X Depth) fully describing the work required.
12 X 23 X 1 10. If other ground boxes with metal covers are within the project limits but are not part
A of the contract, the Engineer may direct the Contractor to bond the metal covers,
B 12 X 23 X 22 identifying the specific boxes in writing. This work willbe paid for separately.
11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
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 bolt with x T y p— ~—arme
for nead perations
DIMENSIONS (INCHES) L _ _ I Texas Department of Transportation Standard
TYPE : J K P L i
H [ J K L M N P v f ‘ |
= I
o A,B & E 23! 23 1 13 ! 9 7 5! 13 2
N /A 3V s |9 [ 5| 1% For cover logo Bt ELECTRICAL DETALS
Cuo |30 0T Ye Tk B 6K 1Hh | 2 o s GROUND BOXES
& See DMS 11070
N PLAN VIEW END SIDE
o O}
82 ED(4)-14
<7 FLE: ed4-14 dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
N
L}J;;J GROUND Box COVER ©TxDOT  Octaber 2014 CONT |SECT Jos HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|I_J|:|_|_.I DIST COUNTY SHEET NO.
3T 22 | VAL VERDEetc. 63
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the NationalElectrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) standards. Ensure materialis Underwriters Laboratories (UL) listed.
Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment,
or installation is justification for rejection. Where monufocturers provide warronties
ond guorontees os o customary trode practice, furnish these to the State.

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all conduit entries into the top of enclosure.

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill flonge-mounted remote operator hondle if needed, to
ensure handle is lockable in both the "On" and "Off" positions.

2.Type galvanized steel (GS) enclosures may be used for Type C panelboards
and for Type D and T services that do not use an enclosure mounted
photocell or lighting contactor. Provide GS enclosures in accordance with
DMS 11080, 11082, 11083, and 11084.

2.When the utility company provides o tronsformer lorger than 50 KVA,
verify that the available fault current is less than the circuit
breaker's ampere interrupting capacity (AIC) rating and provide

ion f he el i ili ider to the Engineer.
2.Provide electricolservices in accordaonce with Electrical Details stondord sheets, documentation from the electric utility provider t 9!

Departmental Material Specification (DMS) 11080 "Electrical Services,"DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
not paint stainless steel.

PHOTOELECTRIC CONTROL

c
>.2 "Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . : . . 1.Provide photocellas listed on the MPL. Move, adjust, or shield the
5£ Standard Specifications. Provide electrical service types A, C, and D, as listed 4'Porﬁ§'dﬁo%%d?nt§| 1s1gavl!'>ceD;Prféte;fclglsig;esGsm pzzcec;rtgfggfv;g:: ED((;g) ;‘;"ghown photocell from stray or ombient night time light to ensure proper
g A A ! " . . A ) H
oz on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide an AL enclosure operation. Mount photocell facing north when practical. Mount_ top
28 llumination and Electrical Supplies," Item 628. Provide other service types as ' : of pole photocells as shown on Top Mounted Photocell Detail.
o detailed on the plans.
e
gsg 3.Provide allwork, materials, services, and any incidentals needed to installa
o= complete electricalservice as specified in the plons.
Z >
5 E | 4.Coordingte with the Engineer ond the utility provider for metering ond complionce
Qs with utility requirements. Primary line extensions, connection charges, meter
:§_@ charges, and other charges by the utility company to provide power to the location « ELECTRICAL SERVICE DATA
o08E are paid for in accordance with Iltem 628. Get approval for the costs associated - - -
ov-32 with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
see withk the utility prdovider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit |Conductors | Switch [ Ckt. Bkr. Contractor  |Loadcenter Cir cuit Ckt. Bkr. Circuit Load
work as approved. D Number x x Size No./Size Amps | Pole/Amps Amps Amp Rating D Pole/Amps Amps
o83
E%g 5.The enclosure manufacturer willprovide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL(E)SF(U) 2" 3/%2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
k] ] keyed *2195 for ollcustom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
2. provide Master Lock *2195 Type 2 with brass tumblers for "off the shelf" Und 1P/20 5
wg o enclosures. Moster Lock "2195 keys ond locks become property of the State. nderpass
e Unless otherwise approved, do not energize electrical service equipment until
ﬁ",ﬁ locks are installed. NB Access 30 ELC SRV TY D 120/240 OBO(NS)SS(E)TS(0) 14" 3/%6 N/A 2P/60 100 Sig. Controller 1P/ 30 23 5.3
v g*; 6.Enclosures with externaldisconnects that de-energize all equipment inside the 30 Luminair es 2P/20 9
= e enclosure do not need a dead front trim. Protect incoming line terminations from CCTV 1P/20 3
EE‘g‘ incidental contact as required by the NEC.
E:E 7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Moain 58 ELC SRV TY T 120/240 OOO0(NS)GS(NISP(O) 1Y 3746 N/A N/A N/A 70 Flosh!ng Beacon 1 1P/20 4 1.0
5 g-‘-’ stainless steelmay be used. Flashing Beacon 2 1P/20 4
20y . . .
33_3 8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. Allnew electrical services must have
v.3 and white colored XHHW service entrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in the plans. Standard 3-prong
‘EEE Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. . X L X - . " phatocell
552 Identify electrical conductors sized 4 AWG ond larger by continuous color *x x Verify service conduit size with utility. Size moy change due to utility meter receptacle ] . :
§< % jacket or by colored tape. Mark at least 6 inches of the conductor's insulation requirements. Ensure conduit size meets the National ELectrical Code. o Photocell Conduit mounting
a=c with half laps of colored tape, when identifying conductors. Ensure each service ond photoce channel(Unistrut,
_.,.8:0 entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
£X2 weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
520 12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTR|CAL SERVICE DESCRIPTIVE CODE Hot dipped 9
] alvanized,
& 5'::%153 9.Allelectrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X)) XX (X) gcst iron, T
Yy gﬁ including the riser or the elbow below ground are subsidiary to the electrical T T T or sond cast
I ow service. For an underground utility feed, all service conduit and conductors after Schematic Type lurmi | 6"1 Mount Photocell
a ;g the elbow, including service conduit and conductors for the utility pole riser aluminum outlet 6 6" to 8" measured
g £5 when furnished by the Contractor, willbe paid for separotely. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the Di Amo Roti — the pole or 18
> in. PVC conduit containing the electrical service grounding electrode isconnect Amp Rating Yy RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Conduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — to provide 5" or as directed
on the layout sheets for branch circuit conduit. Extend allrigid metal conduits I ﬁ’ | 2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Installa Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of celland pole.
11.Use of liquidtight flexible metal conduit (LFMC) is ollowed between the meter ond Meter -Check with Utility —
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the some size as service entronce conduit. LFMC must not exceed 3 feet in GS= Galvanized steel("off the shelf™) Support
length. Strap LFMC within 1foot of each end.LFMC less than 12 inches in length SS= Stainless steel(Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is PhotocellMounting Location
required on allinstalled conductors, with at least six inches of free conductor X g _ \ . ¢
movement demonstrated to the satisfaction of the Engineer. ()= In:;lde ?e(;vnce/Enclosure Lr:itrgll cbo;dug ?;Lipmrggi::]?:nm sjocii?;t
ounte .
12.Ensure allmounting hardware ond installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)=  None/No Photocell or
13.For oll electrical service enclosures listed under ltem 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers willprepare and submit a schematic drawing unique to each —_— 3 Operations
service. Before shipment to the job site, place the applicable laminated schematic Service Support Type IT D. + tof Tr tati Division
drowings ond the lominated plon ‘sheet showing the electricol service dota chort GC- Granite concrete ] exas Department of Iransportation Standard
used to build the enclosure in the enclosure's data pocket. The installing contractor OC- Other concrete
willcopy and laminate the actualproject plan sheets detailing all equipment and TP- Timber pole
branch circuits supplied by that service. The RIc1minute1<11 plan 1s7heets are to be placed SP- Steel poIF:e
= in the service enclosure's document pocket. Reduce 11in. x in. plan sheets to
= 8 '/ in.x 11in. before lominating. If the installation differs from the plan SF- Steel frome , ELECTRICAL DE TAILS
5 sheets, the installing contractor is to redline plan sheets before laminating. oT- Ff’°|e by OtTelrs or paid
0 or separately
ﬂj 14 .When providing an "Off The Shelf" Type D or Type T service, provide lominated plan EX= Existing pole SERVICE NOTES & DATA
N sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11in. x 17 in. pian sheets to 8 !/ in. x 11in before laminating. Deliver these signal pole
N drowings before completion of the work to the Engineer, instead of plocing in PS- Pedestal Service
g'q enclosure that has no door pocket. J— ED(S) - 14
s . - . . 0= Overhead Service Feed
3 h]15.00 not install conduit in the back wallof o service enclosure where it would from Utility FILE: ed5-14.dgn ox TXDOT [ TXDOT [ow: TxDOT _[ex TXDOT
N0 penetrate the equipment mounting panelinside the enclosure. Provide grounding Us Underground Service Feed ©TxDOT October 2014 CoNT |sECT JoB HIGHWAY
© o bushings on allmetal conduits, and terminate bonding jumpers to grounding bus. from . Utilit _ | REvISIonS 00221010 076 US90 etc
o Grounding bushings are not required when the end of the metal conduit is fitted Y o
—u with a conduit sealing hub or threaded boss, such as a meter base hub. oISt COUNTY SHEET NO.
Sc 22 | VAL VERDE etc. 64
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TxDOT assumes no responsibility for the conversion

L]

Grounding
Electrode

TypicalBranch
Circuits

The use of this stondord is governed by the "Texos Engineering Proctice Act". No worronty of ony

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:

SCHEMATIC TYPE A
THREE WIRE

Red insulation or
color code 6" length
of Line 1or Line 2

conductors' insulation
with red tape w
conductor exits the
weatherhead.

;C)%l ,,,,,,, ;
|

White insulation or
color code 6" length
of neutral conductors'
insulation with white
tape where conductor
exits the weatherheod.

Two Photocell viewing
windows not shown but

required when photocell
is listed as enclosure
mounted. Windows not
required when photocell
is listed as pole top
mounted.

Do not bond
this bus to

the enclosure

Grounding
Electrode

SCHEMATIC

Typical Branch
Circuit

TYPE C

THREE WIRE

N | | /Bonding
@@ ‘ jumper
T Qe Q¢ |
-
\
\
\
\
\
\
\
— .
0 0 N ey
GN = GN
Grounding
L ll v Electrode ll v
Typical Typical Typical
120 Volt 240 Volt 120 / 240 Volt
Bronch Circuit Luminaire Branch Circuit

Branch Circuit

SCHEMATIC TYPE D - CUSTOM
1207240 VOLTS - THREE WIRE

Red insulation or
color code 6" length
of Line 1or Line 2
conductors' insulation
with red tape where

conductor exits W
weatherheaod.

White insulation or
color code 6" length
of neutral conductors'
insulation with white
tope where conductor
exits the weatherhead.

G N = G N
Grounding
l Electrode l l
v L 2 /
Typical Typical
120 Volt 120 /7 240 Volt

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
1207240 VOLTS - THREE WIRE

Galvonized steel-"Buy Off The Shelf"
only. When required install photocell

top of the pole or on luminaire only,
no lighting contractor willbe installed.

SCHEMATIC LEGEND
1 | Saofety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 | Service Assembly Enclosure
4 | Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
6 | Auxiliary Enclosure
7 | Control Station ("H-O-A" Switch) ~ Traffic
WIRING LEGEND g | Photo Electric Control(enclosure- ;’ Oge;rgt.ions
mounted shown) Texas Department of Transportation s on
P! P Standard
Power Wiring 9 Lighting Contactor
- — = = | Control Wiring 10 | Power Distribution Terminal Blocks
z " Neutral Bus ELECTRICAL DE TAILS
——N — | Neutral Conductor Branch Circuit Breaker
@
g__] 12 (See Electrical Service Data) SERVICE ENCLOSURE
Equipment grounding conductor-always eul
10 —_—G— . 13 | Separate Circuit Breaker Panelboard
N required
14 Load Center AND NOTES
N C
N G 15 Ground Bus
83 ED(6)-14
5 e FiLE: ed6-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
>0 ©TxDOT October 2014 CONT |SECT 108 HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|I_J|:|:l DIST COUNTY SHEET NO.
32 22 | VAL VERDE.etc. | 65
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. . N M [y
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" to 6" 20" measured from Top of r/di . 2 Yy TYP.
1.Provide steelpole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" ; 4" (typ.) grade. Circumtances H weotherrlecd R odiu <—>‘
(DMS)11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral TR T may require the Ll o be 2" to 6",
steelor stainless steel channelstrut, 12 in.or 1% in. wide by 1in.up to 3 ¥ in. conductor's electrical service 4" typical NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channeland hardware to vertical insulation with support to be taller ] below the top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white taope where RMC thon the 20" shown, / of pole. Allrough .
with zinc-rich paint before installing. conductor exits check with utility edges shall &
weatherhead. before installing. White insulation be ground ~
2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth o
service drop to the pole in conformance with the electric utility provider's specifications. or coloru code 6" Point of of neutral
i attachment conductor's in hol
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor f:?_ti:eog Line 1 of service drop insulation with If);::ur;ch?e A o
bolts for underground service supports. Provide and installgalvanized ¥4 in. x 56 in.x 4 in. conductor's to be below white tape where 2 - ploées —-! /2 ‘/z
-5 anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulotion with weatherhead. conductor exits TYp. [ - 1= 5
2a 3 Y4 in.to 3 '2 in. of the exposed anchor bolt projecting above finished foundation. Provide red tope where ) weotherhead. | Yo |’ Yo"
-® : : i "
oé and installleveling nuts for allanchor bolts. conductor exits g::g:lé S;l:{?:xrt UL Red msuiotion e 16
- .
‘g: 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use g:)endv:;?(t)r;e;roecokd. from It_he ends, or color code 6"
] listed mechanical connectors rated for embedment in concrete. See Inset B. lenath. 12" mi and 5'in between length of Line 1 POLE TOP PLATE
] gth, min., ; nless otherwise i
$5° 18" mox. = —Service u or Line 2
oL 5.Furnish and installrigid metallic ells in all steelpole and steel frame foundations for all [ i Enclosure called for by the conductor's
z.-_i-‘E conduits entering the service from underground. I nset A utility. ] = insulation with 24" Diameter -
ENER Meter 1 red tape where drill shaft o
&’g"‘: 6.Use closs C concrete for foundations. Ensure reinforcing steelis Grade 60 with 3" of Safety / Service 1 conductor exits 7
8 §§ unobstructed concrete cover. Switch I /Chonnel Enclosure the weotherhead. Conduit
3°3 . \ ) . . . ~IK bracket or Conductolrl slack u [
Coow 7.Drillond top steelpoles ond fromes for !/ in. X 13 UNC tonk ground fitting. For steelpole service & 1 other arrangement length, 12" min., L
e supports, provide and install tank ground fitting 4 in. to 6 in. below electricalservice enclosure. - my approved by o 18" max. .
_cg""E’& Provide properly sized hole through the bottom of the enclosure for the service grounding electrode - | Inset B .J the Engineer. Inset A 1 =
ﬁ},’,g conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 Niig (Kindor f, A~ Meter - =\
.%38 from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, G
S=5 tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic o B-line or
w2 w conduit or tubing from the enclosure to the steelframe post. Connect electrical service grounding v J equal.)
&3 electrode conductor to the tank ground fitting. See steelframe and steelpole details and Inset A for X ETNIHT Inset B
e ‘_-g more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For ///\\</>\<//i\\;\</ N NN Ww = ¢ L . —
- underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC ’V//NfH ih A X,y= 2 J
£§§ elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Closs "C" 4 ?‘ﬁ e </></>\</\<//\§/2\\; '\/z/j\\i %\X\\/@/
55 grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete — o ~ © s ad NS .
gé_g is fitted into a sealing hub or threaded boss. P RMC pvC ﬁ ‘ ——— 24" dio. X 60" BASE PLATE DETAL
€es . . . . . N ARl 141 3—— 24 Dia. x 60" PVC rMc [ foundation 4-*5
‘u;,§* 8.If Steelpole or frame is painted, bond each separate painted piece with a bonding jumper attached to Al |]~|>‘|‘ depth foundation i relgforzcmg_ bfrf 6 ¥ ~
355 a topped hole. % e 4-+5 reinforcing ond *2 spiralat 6" 6" [<—
raﬂ £ bars and %2 spirol pItCh (typ.) i K v §/I6"
;?E 9.Provide /4" - 20 machine screws for bonding. Do not use sheet metol screws. Remove all non- (typ.) at 6" pitch Yy == ——— 7}
;523—_3 conductive material ot contoct points. Terminate bonding jumpers with listed devices. Install
g..?a_’ minimt;]mt_ shife 6 AWG stranded copper bonding jumpers. Moke up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH V/a"
w55 wrench tight.
23° . : : , SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
££2 8] 10.Avoid contact of the service drop and service entrance conductors with the metal pole to See Note 4
s revent abrasion of the insulated conductors. — ee Note
=1 B ' e Y Dril, top, and threod A SERVICE SUPPORT TYPE SF & SP
& 58§ ] N.Shop drowings are not required for service support structure unless specifically stoted yz"‘x 13 UNC. Install A
%giﬁ elsewhere or directed by the Engineer. tank ground fitting, i — AN =
Seg . connect electrical O ( (| | )
? ‘E’f | Vories | service grounding H H e -) U B0 oU \- o
8 %o | | electrode conductor. . ( /\ s
7om M ] See Note 7. n 5" thict I/," expansion
— H i concrete it materiol .
above o | 1 g Rebar 5 [ pod (class C Jjoint materia (-P
grade Q Center of meter . Anchor concrete and o)
mox. SAFETY socket 60" typical g Balt 6" X 6" *6
SWITCH F= ?\t;ov_? grgt%e. iity) wire mesh) ————=|
erify with utility
METER
- FRONT VIEW
C
T INSET B Dimension varies,
1L Threaded INSET A instoll only os
C o o boss i o wide as required
| Varies Service to accommodate
RMC SERVICE | Steel post L_ i Sofety - Enclosure equipment
Channel Strut - — — switch o3
| |[ENCLOSURE X / for mounting O (when g8 TOP VIEW
— . require — | =
equipment. ||
Number of struts = Inset A A SERVICE SUPPORT TY SF (O) & SF (U)
as needed to METER SERVICE 3 .
/ securely mount «— _ENCLOSURE":. ~ hox =P
— equipment — — |3 : 2" ;’Qo Traffic
R . Inset A < e 3/4" do. = Oerations
T || _k o nse soo 2" = 2 7] I Texas Department of Transportation Standard
20" [ d_bd 4 F I + ol o
- Inset B ]
min. " 5|l
: r Sy = = BB g ELECTRICAL DETALS
g >/\///\///\///\//>\T|‘| ]Jyl““ — 1A H ’:: TJ ;\\//<\\///\ A ; N <
AN NNN SRR | &7
B S LY R TR e — S= RuC o 1l SERVICE SUPPORT
Y] ’ : A —|
& Inset B i>|’ I*'L\I: I |.|.J_\|?.7 24" dio. x 48" S s RMC PvC \ TYPES SF & SP
NAVEIE lé lé l& 11 LI foundation W g 24 é:ﬁcg:x 36" deptn o
N E e 2w iie laiwerl  4-+5 reinforcin ‘- oundation 4-*
g_gj bors ond *2 sp?rol reinforcing bars Lgr?grh ED(7)'14
< " H - 1
ST WITH SAFETY SWITCH ot 6" pitch (typ.) WITHOUT SAFETY SWITCH ond *2 spiral e 71 oo ov Ta00T_[ox TA00T [ow TaD0T_[ox T00T
anN (typ.) at 6" pitch 9
L}]'g FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL © x0T OthE%‘bSe‘;NZSOM CONT |sECT JoB HIGHWAY
. 0022|010 076 US90,etc.
2 SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE oot coTy SHEET o,
sSg 22 | VAL VERDE,etc. 66
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

TRAFFIC SIGNAL NOTES

1. Do not pass luminaire conductors through the signal controller cabinet.

White insulation or
color code 6" of
neutral conductor's
insulation with white
tape where conductor
exits weatherhead.

2. Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

3. Provide roadway luminaires, when required, in accordance with the
materialand construction sections of Item 610, "Roadway lllumination
Assemblies,” except for performance testing of luminaires. Test

Red insulation or
color code 6" length
of Line 1or Line 2

< installed roadway luminaires for proper operation as a part of the conductor's insulation
g-g associated traffic signalsystem test. with red tope where
-..§ . L R Service conductor exits the
o g 4. If internally |Ilulm|nc|ted street name signs are approved for use, Entrance weotherhead. Conductor
..E‘o ground the fixture to the pole with o 12 AWG green XHHW conductor. slack length, 12" min.,
°24 R . X 18" max.
5~ @] 5-Bond anchor bolts to rebar cage in two locations using *3 bars or
5. 6 AWG stronded copper conductors. Use listed mechanical connectors 1207240 Volt
2.F rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire
_E€ details.
=0
TR
< §_°, 6. Drillond top signalpoles for !/ in. X 13 UNC tank ground fitting.
k] 8s Provide and install tank ground fitting 4 in. to 6 in. directly below
g‘-a electrical service enclosure. Provide properly sized hole through the —H
Fev¢ bottom of the enclosure for the service grounding electrode conductor. T
288 Connect the electrical service grounding electrode conductor to the tank =
-Egg* ground fitting. Ensure electrical service grounding electrode conductor
o2E is as short and straight as possible from the enclosure to the tank
£ oo d fitti See | t A detail for further inf ti Si i
-3 ground fitting. See Inse etail for further information. Size service
SEs entrance conduit and branch circuit conduit as shown in the plans
LIJo o .
non
gﬁa 7. Mount electrical service enclosure and meter to signal pole with stainless
il steelbands. Ensure bands are a minimum width of ¥ in. Secure enclosures
v3%o to bands using two-bolt brackets. Installbrackets neor top ond bottom of .
Sg9 each enclosure. Installproperly sized stainless steel washers on each bolt P”" t°$ and threod"
3‘6‘8' in the enclosure. Band or drilland tap properly sized stand-off straps to V2" X 13 UNC. Insta
osE signalpole for attaching conduit. "Sﬁete;\l ; tank grtou?d tf'_tt";g'
0w ee Note connect electrical
c®gs . N
887 | 8. Conduct pull tests and insulation resistance tests on allillumination ond service grounding
856 power conductors as required in Item 620 "Electrical Conductors™ and ED(3). electrode conductor
wol To prevent electronics domage, do not conduct insulation resistonce tests l«— Service See Note 6
o§E on traffic signal cables after termination. Enclosure o
2o S
Sx8 See Note 7 See layout
'g..?a_’ 9. Lock allenclosures ond bolt down ollground box covers before opplying power sheets for
=< to the signalinstallation. signal pole
g° 1
wo type —m————
£X2110. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
527 or threaded boss such as meter hub. Installa grounding bushing on allmetal — See TS-CF stondord
v oS conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
©T g
€585 grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
e Ew entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A : number of required
.
Q2 e . . . - or Bell N
& =o|1. For allconduits, ensure the burialdepth is a minimum of 18". Ensure the End Fitting view) box -
minimum burial depth for conduit placed under a roadway is 24". Y =
| TR ey % T v - i 7 7 N — S N
ST N X
(\\/,j::i/// nt < See Note 11 Ground box g\ /;i
WY H H S Y
2\\@// I >\/ (see side view) P ASS X
,>\// IS b 1 |
S |‘H’:$:'F/§7; -
= (\\\/;/\/ TR }//\\\///
SN Conduits (See See TS-FD standard
[ loyout sheet sheet for foundation
[— for details) and conduit details —
— SIGNAL POLE WITH SERVICE
— Type T electrical service mounted
— on signal pole shown as an example.
D — See electrical details, layout sheets, SlGNAL CONTROLLER SlGNAL POLE
and electrical service data chart for
— additional details. FRONT VlEW
%@ Traffic
= Operations
I — I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
SEKKF N NI Rk ] R v A NN
A PSR R PSS SRR
SN SR D A
z N e ELECTRICAL DETALS
a NESH B B B4
© 2832 &l @l g 3\/é See TS-CF standard for
St S TYPICAL TRAFFIC SIGNAL
B SIGNAL CONTROLLER requirements. See layou
N sheets for ground box SYSTEM DE TA“_S
SIDE VIEW locations and any additional
N g conduits that are required.
R3 ED(8)-14
3o FLe: ed8-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
>0 ©TxDOT  October 2014 CONT |SECT 108 HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|I_J|:|_|_-I DIST COUNTY SHEET NO.
Sc 22 | VAL VERDE,etc. 67
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal ‘
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the MaterialProducers list (MPL) on the Department's web site under @
"Roadway lllumination and Electrical Supplies,” Item 628. Ensure all mounting
hardwore and installation details of services meet utility company specifications.

Contact the local utility company for approval of pedestal details prior to @\ -
G

17" min.

installing the electrical pedestal service. Submit any changes required by the e

utility company prior to manufacturing the pedestal enclosure. /’

2. When a meter socket is required, provide a socket with a minimum 100 amp rating that
complies with local utility requirements.

3. Provide Class A or C concrete for pedestalservice foundations in accordaonce with
Item 420, "Concrete Substructures," except that concrete willnot be paid for directly
but is considered subsidiary to Item 628.

48" min
_]

No worronty of any

for Concrete." A E — — 1IN I Studs (as required)
v o : , - = H T 110

5.Install’; in. X 2 Yjg in. minimum length concrete single expansion type anchors for E 7] ’7 s

mounting pedestal enclosure to foundation. Anchor location to match mounting holes in I — :

each corner of enclosure. Secure each of the four corners of the pedestol enclosure to \@

| ———Equipment Mounting
the anchors in the foundation with a /> in. galvanized or stainless steel machine thread *

I JJ-/A Studs (as required)

4. Provide *4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement @\ \H‘D:H‘\‘D\ Equipment Mounting

bolt, a properly sized locknut and a flat washer.

TxDOT assumes no responsibility for the conversion

: % T min. e
. e L . . " g | | - See anchor I Hﬁ BellEnd F|_tt|ngs
6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers FEUREN IR | IS bolt detial I 0l or Gfoundmg
are used, ensure no more than 'g in. gop at any corner. Do not exceed a maximum dip or SO I 00N 1 &, 11 Bushings
rise in the foundation of !/g in. per foot. When properly installed, ensure the top of : =

the service enclosure is level front to back and side to side within /4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

AT 0N
e — ==

——Reinforcing Steel

7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.

8. Ensure all elbows in the foundation are sized as per utility provider's conduit requirements / \
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIT / ” AN -
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where 7 N LOAD SIDE CONDUIT

. - . . . 0 . . N~ — —
extension conduits are metal, grounding bushings must be installed with a bonding jumper

I
i LOAD SIDE CONDUIT
properly terminated. Jtl' . Size and number O ”

of conduits “——Q: )
N

determined by

The use of this stondord is governed by the "Texos Engineering Proctice 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.

plan details
. FRONT VIEW
['4
3 SIDE VIEW
_| TYPE C shown, TYPE A similar except that TYPE A shallhave
? individual circuit breakers (CB) mounted on an equipment mounting
e panel. CB Handles shallprotrude through hinged deadfront trim.
&
o o 6 | : LEGEND
min. min. o 1 Meter Socket, (when required)
e 2 | Meter Socket Window, (when required)
SR 3 | Equipment Mounting Panel
'|—' —_— T + Anb 4 | Photo Electric Control Window, (When required)
o 5 |Hinged Deadfront Trim
° ° Reinforcin S - " -
Steel 9 : O 6 |Lood Side Conduit Trim
o i 3 7 |[Line Side Conduit Area - Tratile
5 | LINE | N R 8 |Utility Access Door, with handle g Operations
o : ~ ‘A“fv 9 | Pedestal Door I Texas Department of Transportation s,;",’,ﬁ,’g:’d
LOAD — LOAD s . 10 | Hinged Mete-r Access -
. ¢ [ % . 1 Control Station (H-0-A Switch)
z S _— 12 [ Main Disconnect ELECTRICAL DETA“-S
o —_— e — —— . The L0 : ‘ P
B P S T Sn 13 | Branch Circuit Breakers ELECTRICAL SERVICE SupPORT
o S O S T S R S S 14 | Copper Clad Ground Rod - 5/8" X 10"
S PEDESTAL SERVICE TYPE PS
N C
& SECTION A-A ANCHOR BOLT DETAL ED(9)-14
Sa FiLE: ed9-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
>0 ©TxDOT  October 2014 CONT |SECT 108 HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|I_J|:|:l DIST COUNTY SHEET NO.
32 22 | VAL VERDE.etc. | 68
71




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

TIMBER POLE(TP)SERVICE SUPPORT NOTES GRANITE CONCRETE(GC)& OTHER CONCRETE(OCINOTES

. . . Ensure electricol service support structures bid os type Granite Service
1. Ensure electricalservice support is a closs Concrete (GC) or Other Concrete (OC) meet the following requirements. Encl
5 treated timber pole as per Iltem 627 "Treated . nclosure
Timber Poles." Embed timber pole to depth (Sv?;:;)'r:w't_f:d)
A - i
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 R
\ . "Electrical Services."
2. Conduit and electrical conductors attached : v
to the electricol service pole ond underground 2. Provide prestressed concrete poles suitable for direct embedment into i ml
within 12 in. of service pole are not paid the ground without special foundations. = .
for directly but are subsidiary to the electrial a IFE] Detail A
c service. 3. Verify poles are marked as required on DMS 11080. Location of marking z 2|5
23 should be approximately 4'above finalgrade. Use the two-point pickup - 'g ©
°% 3. Install pole-top mounted photocell (T) on locations when handling pole in horizontol position, and one-point 3 s|e xtend 2" PVC
oz north side of pole, or in service enclosure pickup location for use in raising the pole to a verticalposition. 1 1 6" below grade
>3 (E) os required. See Electrical Service Data These marks ore smallbut conspicuous.
gg chart in plan set.
5~ ) ) . 4. Embed poles 42 in. or 107 of the length plus 2 ft., whichever is greater. round Rod
g:o: 4. Gain pole os required to provide flat surface ™ P : gth Pl whichever 1s 9 %" x 8
2 for eoch channel. .?0'”, timber pole to % in. 5. Ensure allinstallation details of services are in accordance with utility 2" to 4
= max. depth and 1% in. max. height. Gain compony specificoti below grade
H ) : y specifications.
> pole in a neat and workmanlike manner. - > e
(=3 -
2 . . . 6. Installa one point rack or eye bolt bracket 6 inches to 12 inches below ‘ag; oy <
2 5. Mount meter ond service equipment on stainless the weatherhead as an overhead service drop anchoring point for the < =
° steel or galvanized channel (Unistrut, Kindorf, electric utility. € PVC, or other
e or equal). Provide chonlnel sized 1 g‘n to 3 ¥ in. - : RMC conduit type
4 moximum depth, and 1/2 in. to 1% in. maximum 7. Furnish and install galvanized or stainless steel channelstrut 1/, in. g 1 |:|6"to 10" as shown on
E width. File smooth the cut ends of galvonized or 1% in. wide by 1in.up to 3 % in. deep (Unistrut, Kindorf, B-line N —— layout
a channeland paint with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC el .
° installing on pole. Secure eoch chonnel section 1" depth), square U-bolts or back to back channelstrut with long bolts, Underground ) Bushing
5 to tlmlber pole with two galvonized ?r SS lag or other secure mounting as approved by the Engineer. Ensure bolts are condu?t as Min. 24" Concrete or Bell
< bolts, '/a  in. minimum diometer by 1/ _in. galvanized in accordance with ASTM A153. Do not stack channelstruts. e dia. hole Pole End Fitting
- minimum length. Use a galvanized or SS flat per utility

washer on each lag bolt. Do not stack channel. 8 requirements

. Backfill the holes thoroughly by tamping in 6 in. lifts. After tamping to
grade, place additional backfill materialin a 6 inch high cone around the
pole to allow for settling. Use material equalin composition and density

trim from the top end only. to the surrounding area. Backfiling willnot be paid for directly but is CONCRETE SERVICE SUPPORT

subsidiary to various bid items.

6. When excess length must be trimmed from poles,

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

%
>
o
3
2
H
g’_ /}D Underground(U)
5
Q . .
White Insulation or
g " " color code 6" length I 1 " wogn
g 2" to 6 neutral conductor's 2" to 6" (4" typ.)
S . . 4" typ. . . . " " -—4 (As required or allowed
- @ Class 5 pole, height as required insulation with 6" to 12 = by utility company)
5 = white tope where ol [} Y y pany
g @ Service drop from utility company Point of :I?end\::gct:?fr\e%g:d
(attached below weatherhead) )
ottachment . . . .
3 to be below Reld 'nsuLOt'%',‘, ‘I’r th 25' measured from grade.
@498 (3) service conduit (RMCand service weatherhead color code o, leng Circumstances may require the
E-2¢o of Line 1or Line 2 lectrical . t
SoE entrance conductors - One Red, s i i eleclricalservice suppor
2L, ' . conductor's insulation to be taller than the 25'
a2 One Black, One White (See Electrical with red tope where shown, check with utilit
2 2 Service Data) conductor exits before1 installing y
~ the weatherhead.
RMC
@ Safety switch (when required) Iizg‘:r‘:‘:}gﬁ frlfi’:k Service o
) 18" mox. . /Enclosure o
@ Meter (when required) 8" mox =}/ o .
@ Service enclosure Safety Switch Pole marking Side View Top View
i (when required) —» b / opprox. 4'
@ 6 AWG bare grounding electrode Pole brand 1 o above ground
conductor in V> in. P\IIC to must be | I line. DETAIL A
ground rod - extend Y2 in. PVC 5'or less I N
6 in. underground. above grade See Note 7. Before installing channel
o that has been cut, file sharp edges and
5% in.x B ft. Copper clad > See Detail A paint v\!ith zinc-_rich paint. Ensure
ground rod - drive ground rod P/@ i there is no paint splatter on the pole.
to a depth of 2 in. to 4 in. 3 Extend 172"
below grade. HID‘/@) o PVC 6"
Bushing below grade
@ RMC same size as branch circuit cE>:1dBeII
conduit. et Bushi
Fitting o:sBler;lg g@ Traffic
@ See pole-top mounted photocell { I End Fitting . 0’5%?5?(?;115
detail on ED(5). % ol I Texas Department of Transportation Standard
" .| c : Q=
@ When required by the serving ?yp = P £ 2o . - t PVC. or other
z utility provide bare 6 AWG : nE) E§ :_1?:.2;4 %% : RMC conduit type ELECTRICAL DE TAILS
copper conductor. Run wire S 2= |o0£ ¢ : : as shown on
ﬂj from pole top to butt wrap é G't' to 1|0" I>—Couple to :E 'g 3 §_°-§ :‘ 4 1'le" to 10" layout SERVICE SUPPORT
a or copper butt plate. Protect S ypica Circuit S3|29%a=.9 A
0 .
& conductor with non-conductive Conduit Min. 24" [*—— Ground Rod TYPES GC. OC. & TP
. . . 5/ u .
N ET ;nfOtaer;(:I tOObOC:IEhefIi?'I?Sthed e Upper end of gro nd dia. hole 2/IBI t: i"
N3 . <\. u
S " " below grade -
s grade. rod to be 2" to 4 Concrete Pole g ED(‘O) 14
ié‘ @ below finished grode FLE: ed10-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
NG When required by utility, cut ©TxDOT  October 2014 CONT |sECT JoB HIGHWAY
© 0
N top of pole at an angle to SERVICE SupPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 0022|010 076 US90,etc.
h i ff
",'_"ﬁ.:, enhance rain run off. Overhead(0) DIST COUNTY SHEET NO.
sc 22 | VAL VERDE,etc. 69
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DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060 o 17
"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as listed on the Material W .
Producer List (MPL) on the Department web site under "Roadway lllumination and Electrical \/ b
Supplies" Item 622. :
2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and b
Item 618, "Conduit." Provide HDPE os listed on the MPL on the Deportment web site under }
"Roadway lllumination and Electrical Supplies," Item 618. ¢ O
£ o
3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. E b PVC BellEnd
5 Provide duct cable and HDPE conduit as shown by descriptive code or on the plans. © L Fitting
g‘@ Bend duct cable ond HDPE conduit as recommended by the monufacturer, with o minimum o
-2 bending radius of 26 in. for 2 in. duct. Follow monufacturers' recommendotions when ’ . L
°g handling duct cable and HDPE conduit reels and during installation of duct cable and ) Aggregate bed is to be a minimum,
*E“ HDPE conduit. of 9 inches deep, placed under and
o2 not in the ground box. Ensure the
é; 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE B oggr.egot.e does not encroach into
=~ entering a ground box or foundation to a PVC elbow. When galvanized steelRMC elbows the interior of the box.
z> are called for in the plans and any portion of the RMC elbow is buried less than 18" = -
3 from possible contact, ground the RMC elbow. TD
2 Duct Cable/HDPE
§ 5. Furnish ond install duct cable with factory installed conductors, sized as shown in the uct Coble/HDl?E PVC Elbow
o plans and as required by the NationalElectrical Code (NEC). The NEC contains specific to PVC Conduit
° requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
: Type NUCC."
3
€ . . . .
5 6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
§ through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GROUND Box When the upper end of an RMC
'CD; 7. Seol the ends of duct cable or HDPE conduit with duct seal, expondable foam, or other ng?te?ngotbenter the grm.md
s N . y be extended with
X opproved method ofter completing the pulltests required by Item 622.

a SCH-40 PVC conduit nipple
ond bell end, provided there
is @ minimum of 18" of cover
over allparts of the elbow.
If not, a rigid extension and

8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown
on the plans.

9. Furnish and installlisted fittings to couple duct cable or HDPE conduit to other types

of conduit. Duct coble and HDPE conduit may be field-threaded and spliced with PVC or Bellend ground bushing is required.
RMC threaded couplings: connected with listed tie-wraop fittings: connected using listed fitting
coupling made of HDPE with stainless steelexternal banding clamps and locking rings:
connected with approved electrofusion conduit couplings: or connected using an approved
chemical fusion method using an epoxy or adhesive specifically designed for HDPE pPvC
couplings and connectors allinstalled in accordance with their manufacturer's extension 4,% 1"-3" exposed
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect L
conduit with heat shrink tubing. Couple duct to 2" min., from top of
conduit elbow at drill shaft to RMC

foundations.
Ensure conductors
extend into pole
base. Do not splice

RMC elbow

The use of this stondord is governed by the "Texos Engineering Proctice 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.

é conductors in
< conduit.
2 Ground rods are not
=) shown on this standard
sheet, but may be
required elsewhere
in plans.
Drill shaft foundation
Class A Concrete
Duct Cable/HDPE  ——» —~— PVC Conduit
- ¢ Yor? W
HDPE Externalband
coupling clomps and
body locking rings.
DUCT CABLE/HDPE TO PVC
Traffic
;’ ) Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Duct Cable/HDPE /Rigid Coupling
£ ELECTRICAL DETALS
2 o DUCT CABLE/
o @ a
10 % Compact backfill
o Listed Bored g ; e, to bottom of conduit HDPE CONDUIT
~E Nonmetaliic T Rigid Metallic Conduit Conduit gos;tng F;;o,t to p.oc;n?
8 AR uct cable, to preven
R4 Connector kinking. ED(11)-14
30 FLE: edM-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
g?, @TXDOT October 2014 CONT |SECT JOB HIGHWAY
. DUCT CABLE/HDPE TO RMC BORE PIT DETAIL revsIONS 0022[010] 076 US90,etc.
L|I_J|:|:l DIST COUNTY SHEET NO.
32 22 | VAL VERDE,elc. 70
7L




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

BATTERY BOX GROUND BOXES NOTES 30 #
A. MATERIALS —ay
1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box I ]
and cover in accordance with Departmental Material Specification (DMS) 11071 "Battery / \
Box Ground Boxes." Battery box willaccommodate up to 4 batteries, each measuring \
8 in.x 13.5 in.x 10 in. (W x L x D). Labelbattery box ground box cover in accordance /
with DMS 11071, Q>
X X
c 2. Supply o marine grade batteries with covers. Secure the marine grade batteries with
2.2 covers to the stainless steelrack in the bottom of the ground box with tie down straps. R
Sg OPEN =
o2z ~
o
2o B. CONSTRUCTION METHODS -
°2s
g‘:ﬁ 1. Ensure conduit entry willnot interfere with plocement of the batteries in the battery
033 box ground box. /@
=22 S
25§ 2. Remove allgraveland dirt from conduit. Cap all conduits prior to placing aggregate K
&’g"': and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on \ j
g%_g’ Table 2 of Item 302 "Aggregates for Surface Treatments.” Ensure the aggregate bed is [ ]
'-,_T;?.’E in place and is a minimum of 9 in. deep prior to setting the box. Installbattery box
nf._’gg_: ground box on top of aggregate. — Y
o8 9
g . . . .
EEDQ 3. Cast battery box aprons in place. Reinforcing steelmay be field bent. Ensure the depth
§§g of concrete for the apron extends from finished grade to the top of the aggregate bed BATTERY BOX TOP VIEW
‘g-""’ under the box. Battery box ground box aprons, including concrete and reinforcing steel,
- = . L
ﬁgﬁ are subsidiary to battery box ground boxes when called for by descriptive code. Fiberglass
g2 o , " inf
'g'__ﬁ 4. Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the | 30 ;Ie(llr;t?crcg:j
R box clear of dirt. olymer
vz poly!
£ § ° Bar "A" concrete
E§§ Reinforcing steel f\ o \ body
o =€ gl ~
§§§ — ___1_7 ] [
s |7 sAmT.y |- - - = = = -~
255 10"(Typ)
3%} { yP ) ‘ 28 Ya
SEE ! 10" \
5.8 A ' (typ.) A 31Y" Wl
gL [ \ )
“mal—.dc’ | I < -
155 - ' )
£-8 |
5 2o I %" @ HOLES
0ad | ' Ground
5 g-é.s.- 2" —= ! box | L! o o o o o o
sSov€Ewn L )
;E-"-’-g “_______'_j _____ /J j
2 E% - 1Yt 3l 3% 3% |3 3% 3% | 4l ‘
2" |
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
AN IS e B DN "
I e R 17 %
SONVNANR @—\\ e Apron-Full
Class A NN S G P
&KL N Depth of box
Concrete 2 NN
Apron 424\%/%: ; 3 5 ‘4;\//\// =
AT To S ¥ N " N
PN %6&6%0@%%%36900 . sy N 9" Aggregate -
X % l
///\\/QQOO%Q%(%OO?DO A v © ‘ A ‘
‘ [ 1 RO RS
TSN RRRRRRLK | 8 Vye | ] J— Traffic
Conduit or J : 0’5%?5%0,’,15
duct cable < © I Texas Department of Transportation Standard
SECTION A - A S
z APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETALS
S _ BATTERY BOX
S Place oggregate under the box and not in the box. \ )
E Aggregate should not encroach on the interior volume GROUND BOXES
of the box.
[
INES
%3 @ Installbushing or bellend fitting on the upper end ED( 12)-14
- of allells. -
ié SECTION Y-Y FiLE: ed12-14.dgn ow TxDOT ok TxDOT Jow: TxDOT Jex- TxDOT
>S9 @ Install all conduits in a neat and workmanlike manner. ©TxDOT October 2014 CONT |sECT 408 HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
L|I_J|:|:| DIST COUNTY SHEET NO.
32 22 | VAL VERDE,etc. 71
71M
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dge of P t 6" min. 4" Solid
Shoulder ,/_E se o rovement [ mn PUBLIC White' 2 Solig GENERAL NOTES
ROADWAY L ge Line Yellow Line
4" Solid t S 1. Edgeline striping shallbe as shown in the plans or as
Yellow ::> <:| / directed by the Engineer. The edgeline should not be placed
Edge Line =——4" White , = = . less less than 6 inches from the edge of pavement. This
p 30 10 e
4" Solid Lane Line I———I———I |:> distance may vary due to pavement raveling or other
White°I = ] — — — E‘!> conditions. Edgelines are not required in curb and
Edge Li S utter sections of roadways.
AN => PUBLIC NC 4 saig ) ( d ¢
ROADWAY 0“ G White ALLEY. PRIVATE ROAD 2. The traveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
=6 lanes, sidewalks, berms and shoulders. The traveled ways
§£ EDGE LlNE AND LANE LINES shallbe meosured from the inside of edgeline to the
:.é ONE_wAY ROADWAY TYPICAL TWO'LANE. TWO-wAY PAVEMENT inside of edgeline of a two lane roadway.
20
c
oz, WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
w3
:.2_& i MATERIAL SPECIFICATIONS
Z%E Edge of Pavement & min ;g%‘lim H L / @hitseond PAVEMENT MARKERS (REFLECTORIZED) PMS-4200
=0 . .
ges / [ _ Edge Line EPOXY AND ADHESIVES PMS-6100
S pE—
g%% po— j  White I < b0 BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS  |DMS-6130
9 n h- . — — — — — — — R
153 E’d";ee Line J e— lOMeLine L = =} & " White _(4 TRAFFIC PANT DMS-8200
Zgs 30 10 i Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
3 —_
§§§ ! & \ PERMANENT PREFABRICATED PAVEMENT MARKINGS [DMS-8240
[
G55 => 4" Solid | J/ N . — — — — — —
§§2 — Yellow Line — J |:> Allpavement marking materials shallmeet the
2 ‘_-ﬁ ':D 4" Solid White 3" min.-4" usual _ required Departmental Material Specifications
2,?:0-'- Edge Line ™ §12" rln%"- for PUBLIC \ as specified by the plans.
o raveled wa —_— " H
iﬁg grBeoter thor¥ —_— ROADWAY @ G WhitseOhd
] 48’ only) Edge Line
3. ALLEY, PRIVATE ROAD
[
85 CENTERLINE AND LANE LINES OR DRIVEWAY
=3 —_— —
e FOUR LANE TwO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. 4 min.
SE 30' max. ' max.
5.3 WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS " STOP LINES
5°% Width: 12" min
S ¢ .
.;%E j Edge of Pavement 6" mri]n- ‘I':jhen 24" max.
=
o Shoulder width oxists = > EDGE LINE
o5 may vary (typ.) _‘ 3 to 12" ~ |- 4" Solid White
. 082 7 12¢
®338§ - n . " min.- "
- 4" Yell 4" Solid Whit - 10" min. 3 to 12" = j= | CENTERLINE
fptv Centerline Edge Line e/ <= 31, rmin.- 12" mox. 1 . [ AVAVAVAVAYAY; 36" 4" Yellow
2 o= max. 1 —/ —_— 6" min. |« Iéengt;(;lw'
(L) Cw ' — —_— —_— —_— (typ.) ap:
8 =o 30" 10" c —
|:l‘> 4" Solid | _/ 4" Solid White J 4" soid £ f For posted speed on road For posted speed on rood OPTIONAL
Yellow Line Edge Line =Y Yellow Line being marked equalto or being marked equal to or 4" Solid
less than 40 MPH. greater than 45 MPH. Yellow line
Shoulder width on approaches to
may vary (typ) intersections
- YIELD LINES Mini Requirements (500 min.) Minimum Requirements
Two LANE Two WAY ROADWAY férlngg?eline:u':'rcn:eled for Centerlines without
WITH OR WITHOUT SHOULDERS Way Width 20' Evciigter:m%sl mve?;nt
Pavement Edge -
\E-- Solid White 4" White Lane Line N < NOTES GUIDE ESEE Pt[AhEEEM&ENgE[‘?rEF?Jl?\]Z LINES,
dge Line
4" Solid Yellow 30' 10" " . <:‘ 1. Where divided highways are separated by medion widths Based on Traveled Way and Pavement Widths
Edge Line  ~ ﬁee 2 ¢e|l§3hdLine at the median opening itself of 30 feet or more, median for Undivided Highways
ote — openings shallbe signed as two separate intersections.
T 10" min.- Each median opening has two width measurements, with one A Traffi
) I — I c 12" max. VYVVVV measurement for each approach. The narrow median width will ;’ s_raafe}ff
Sstlt%r:icl 8" Solid ° < be the controlling width to determine if signs are required. ITexas Department of Transportation SDt’aVrlﬁd’gl']d
8" White White Line 2 TAAANAA 3 Yield signs are the typicalintersection control. Stop signs
E_xtension See note 3 = are optionalas determined by the Engineer.
ine I
z % .j L?r%mm:age Yield 2. Installmedion striping (double yellow centerlines ond TYPICAL STANDARD
® | line to Triangles — stop bars/yield triangles) when a 50' or greater median
2 4" Solid Yellow | Storoge stop/yield centerline can be placed. Stop bars shallonly be used
g Edge Line ':D ™Deceleration 1 line with stop signs. Yield traingles shallonly be used with PAVEMENT MARKINGS
o ‘E"d Solll‘-j White = White Lane Line . . .
N9 ge Line N 3. Length of turn bays, including taper, deceleration, and PM(‘)_2O
‘Q‘ﬁ' storage lengths shallbe as shown on the plans or as
N directed by the Engineer. fie pmi-20.dgn e v "
& & ©TxDOT  November 1978 CONT |SECT 108 HIGHWAY
. 895 30370 0022[010] 076 US90,etc.
5y FOUR LANE DIVIDED ROADWAY CROSSOVERS
<=2 8-00 6-20 22 | VAL VERDE,etc. 72
TR




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

<o

— a

Type lI-A-A
/ ——

, 80 | 40

See Detail A See DetailB
o — o [ a )
| 40 40' |

| =

No worronty of any

CENTERLINE FOR ALL TWO LANE ROADWAYS

<7;| Type I-C
n/|:|

=>

a — — —— a —
See Detail C
Type lI-A-A <:| =€ e
/ o o
{ ]
a a a
=> | 50 \'/
a — — a — — a —

CENTERLINE & LANE LINES
FOR FOUR LANE TWO-WAY HIGHWAYS

The use of this stondord is governed by the "Texos Engineering Proctice Act".

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

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

DISCLAIMER:

ey N\

DETAL "A"

DETAL “C*

Type ll-A-A >'< E : -2

Centerline ~

Symmetrical around centerline

Continuous two-way left turn lane

— a
| 40 | 40 | 40 |
® I T T 1
— — — a — — a
‘:‘l> \ Type I-C | 80 |

— a

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

Type I-C or II-C-R
E/:I —— o —— —— o e

_—
Z Type I-C or lI-C-R
_— :(/IZI —— o —— —— o e
80"

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

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

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

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

>P

. N

Type I(Top View)

Reflectorized
Surface

A—Reflectorized

Surface

Type I(Top View)

35° max-

25° min >/

N\
0 0 (0 0] 0 0 0 0 § 0 0 0 0

GENERAL NOTES

A |

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y CENTER OR EDGE LINE _
—-||——12*_1

Iﬂﬂﬂmﬂﬂﬂﬂﬂﬂl 00 0 0 0 0 0 0 0 0 g

1. Alirgised povement morkers placed in broken lines

shaollbe ploced in line with ond midwoy between

120 1 |

|
3T [

e | UI——

3:00:00 PM
N
[

O ) —t

\I\ 30"

REFLECTORIZED PROFILE
PATTERN DETALL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

300 to 500 mil

"y

A quick field check for the thickness
of base line and profile marking is

the stripes.

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

\—Adhesive

SECTION A

Roadway V
Surface

RAISED PAVEMENT MARKERS

;’Qo Traffic
- E,S_afe.ty
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

[POSITION GUIDANCE USING
RAISED MARKERS
RELECTORIZED PROFILE
MARKINGS

N g oppr?ximottely equql to a ﬁtgc:t o; 3 ‘

S quoarters to a maximum height o quorters. PM(2)'20

NS

ix 4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20.dgn oN: ‘CK‘ ‘DW» k-

> s_ CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 CONT [SECT J08 HIGHWAY

. OR LANE LINE OR LANE LINE - - 4-92 2-1p TEVieIoMS 0022|010 076 US90,etc.
[=gv) Plroflle markings shall r]og be placed on roadways 5.00 2-12 DIST COUNTY SHEET NO.
gil with a posted speed limit of 45 MPH or less. 8-00 6-20 22 VAL VERDE.etc. 73
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4" Dotted White
Extension Line \

NOTES

GENERAL NOTES

1. Lone reduction povement markings ore used where the number of
through lanes is reduced because of narrowing of the roadway
or because of a section of on-street parking in what would
otherwise be a through lane. For Texas Super 2 Passing Lanes,
see TS2(PL) standard sheets.

2. On divided highways, an additional W9-1R "RIGHT LANE ENDS"
sign may be installed in the medion aligned with the W9-1R
sign on the right side of the highway.

3. Lane reduction arrows are required for speeds of 45 mph or
greater. An optional third lane reduction arrow may be odded
bosed on engineering judgement. If used, the optional third
lane reduction arrow should be centered between the first and
last lane reduction arrows.

4. For lane reductions on Freeways and Expressways, signing
shall conform to the TxDOT Freeway Signing Handbook.

Type ll-A-A Morkers

<& -
N .
= £

T
5 “
o o 8'1’<_>l

—_—

=

A two-way left-turn (TWLT) lone-use arrow pavement marking
should be used ot or just downstream from the beginning of
a two-way left-turn lane within a corridor. Repeating the
marking after each intersection or dedicated turn bay is

not required unless stated elsewhere in the plans.

TYPICAL TRANSITION FOR TWLTL
AND DIVIDED HIGHWAY

1. Lane use word and arrow markings shallbe used
where through lanes approaching an intersection
become mandatory turn lanes. Lane use word and
arrow markings should be used in auxiliary lanes
of substantiallength. Lane use arrow markings
or word and arrow markings may be used in other
lanes and turn bays for emphasis. Details for
words and arrows are as shown in the Standard
Highway Sign Designs for Texas.

2. When lane-use words and arrow markings are used,
two sets of arrows should be used if the length of
the bay is greater than 180 feet. When a single
lane use arrow or word and arrow marking is used
for a short turn lane, it should be located at or
near the upstream end of the full-width turn lane.

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

4. Length of turn bays, including taper, deceleration,
and storoge lengths shallbe as shown on the plons
or os directed by the Engineer.

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

All povement marking materiols shall meet the
required Departmental Material Specifications

ANEAY

> >
9 3 9' Lane-Reduction
_ 2 & [ i
> >
Poved Shoulder
Posted
.5 | Bovement b o D/2 D/4 Speedq | D (UL (MO
c'® ge ' '
,;_’a; ! 300°-500 D L 30 MPH 460 2
=8 35 MPH 565 | L=WS
€5 40 MPH 670 60
é s 3 \(Aé)g-t‘!snal) 45 MPH /75
R P Wo-2TL 50 MPH 885
“E¢ 55 MPH 990
2
g 60 MPH 1,100 L=wsS
v 65 MPH 1,200
L= 2
353 LANE REDUCTION 70 MPH 1,250
Fee 75 MPH 1,350
o8 9
CES
SpE
£63 . < 1Mile (Auxiliory Lane) |
|--':1'5“3 ) Varies (See generalnote 2) | |
gl | | H
oo > > T o " Whi -
vg‘a t = t = 9 Dotted 8" White Lane Line
288 > =)
:ﬂ E = ol = oo o o | o o o ="u] o
220 | 48'
3.€ Type I-C
'E g s T 1 <:I
G0~ a —_— e i ‘f‘ i — I
> Qv -
3‘33 §§ SEE DETAL 8 4" White Lone Line <:|
v.5 a a [-]
_E g‘g = Zé 2 = = — — =— —_—
.9 [72] " 4" Yellow
°87 7. 4" Yellow
§,_}:’ 238 L ( o o ) u\ ZBrOken Broken <(
:8‘6 - :z- o ° Gl Gl = —
X >=
£re =K o> SEE DETAL A 4" Solid Yellow Line
:ng =2 I - - - S
& 88% 3 \
Eug% = E:> 4" White Lane Line
Il ww
a3 ]
2 22
0o xo

ola

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE

NS

2> 1Mile (Lane Drop)

| Vories (See generalnote 2)

SEE DETAL A

as specified by the plans.

Ahd
o ] o o o o

Type ll-A-A Markers \ 20'
% SN LS

e U T L
: -

a 0 ~——

. | 20' 1 . ,4Yellow Line
j R

Optional Dotted
8" White Extension
Line.

=

Varies |
L / Z\ 39 Dotted 8" Wlhite Lane Line e
< t % t % il /= ey Y\{;;g:e) Line
< M/ | 48 !D\Type e p White < 24" White
— e AR T o) TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS
a spaced at 20' ‘% . . 5 - -
—— 58 2 5 S o 5 5 i . " Soi = o Satety
gg E Yellow Broken 4" Solid Yellow _/ 8"y§oh¥hlte n 2 ¢e"§WI d'-ine ITexas Department of Transportation s"Z‘iﬁ,’E’,yi’d
4 > L iy : e N FTWO-WAY LEFT TURN LANES|
z — u::' _— _— _— —— —_— — Poeea 2 & Type II-A-A Ls-4n 32' RURAL LEFT TURN BAYS,
S 2? E:> g Markers 32 t >__|
§ ’g \:3-4"—1 Ty _ = AND LANE REDUCTION
. xxx Typically equalto /2 the length of storage lane — - —— C — po— PAVEMENT MARK'NGS
yif e, | A T R PM(3)-20
3‘§ STREET v W ¢--||sa;>&_/ SR T B T o
& & DE TAIL B ©TxDoT Ap:\ng?jfm CONT |SECT 108 HIGHWAY
o TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP DETAL A s 21 Suzzon] o7E | Usoete,
22 3-03 6-20 22 | VAL VERDE,etc. 74
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Arm ROUND POLES POLYGONAL POLES
Length D Dio D24 Dso @thk DB D1 Dz4 Dso @thk oundation SH|PP|NG PARTS L|ST
8 Type
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
20 05 7.8 71 5.3 179 n.5 85 7.7 5.8 179 30-A connection bolts and washers and any additionalhardware listed in the table.
24 1.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 179 30-A 30'Poles With Luminaire 24' Poles With ILSN Z 19' Poles With No
: 28 1.5 8.8 8.1 7.3 179 12.5 9.5 8.7 7.8 179 30-A Nomi : Luminaire ond No ILSN
2 grmr:m ?bove hgfr(ljwscl\rEe plus hOn)e Above hardware
Sa 32 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 .239 30-A Length or two if ILSN- attached plus one small
=03 A smallhand hole, clamp-on hand hol See note above
Soa 36 12.0 9.3 8.6 7.8 .239 12.5 9.5 8.7 7.8 .239 36- simplex and hole
3;; 40 12.0 9.5 8.6 7.8 239 13.5 10.5 9.7 8.8 -239 36-A ft Designation Quantity Designation Quontity Designation Quantity
.E‘;g 44 12.5 9.8 9.1 8.3 .239 14.0 1.0 10.2 9.3 .239 36-A 20 20L-80 205-80 20-80
g% o 48 13.0 10.3 9.6 8.8 .239 15.0 12.0 1.2 10.3 .239 36-A 24 24L-80 245-80 24-80
es oo ROUND_ARMS POLYGONAL_ARMS 28 | 28.-80 285-80 2880
a
z@f Length L, D, D, [1tnk Rise L, D, @D, [0 tnk Rise 32 32L-80 325-80 32-80
§ ° é’, ft. ft. in. in. in. ft. in. in. in. 36 36L-80 36S-80 36-80
3&5 20 19.1 6.5 3.8 179 1-9" 19.1 7.0 3.5 179 1-8" 40 40L-80 40S-80 40-80
‘ggg 24 23.1 7.5 4.3 179 1-10" 23.1 7.5 3.5 179 r-9" 44 441 -80 44S-80 44-80
2a
L 8an 28 27.1 8.0 4.2 179 1-11" 271 8.0 3.5 179 1'-10" 48 48L-80 48S-80 48-80
fg’g@ 32 31.0 9.0 4.7 179 2'-1" 31.0 9.0 3.5 179 2'-0" o . . ) .
ES% 6 35.0 9.5 4.6 179 2r-4n 35.0 10.0 35 179 PIRT Troffic Signal Arms (1 per P-ole) Ship eoch- arm with the listed equipment atfcched
Ea—;‘:’ 40 39.0 9.5 4.1 239 28" 39.0 9.5 35 239 23 Type IArm (1 Signal) Type ICArm (2 Signals) Type ICArm (3 Signals)
33 -1t 2'-6" Nominal
gg_g 44 43.0 10.0 4.1 239 2'-1 43.0 10.0 3.5 .239 o \ coB . 1Brocket Assembly 2 Bracket Assemblies
255 48 47.0 10.5 4.1 239 3-4" 47.0 1.0 3.5 .239 2'-9" Length connector ond 2 CGB Connectors ond 3 CGB Connectors
‘3
2u6 Dg - Pole Base 0.D. D, = Arm End O.D.
582 Dig = Pole Top 0.D. with no Luminaire L 4 = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
Egg ond no ILSN L = Nominal Arm Length -
oay D24 = Pole Top 0.D. with ILSN 20 201-80
g~ w/out Luminaire 24 241280 24180
5% D3p = Pole Top 0.D. with Luminaire —
853 D1 - Arm Bose O.D. 28 28180 28I=80
L2 (@) Thickness shown are minimums, thicker materials may be used. 32 321=80 32M-80
T 361=80 -80
Sgg @ Do may be increased by up to 1" for polygonal arms. 36 6
53‘5’ ) 40 40M-80
“ oG | Nominal Arm Length - L | 44 44[=80
".é'g-_%' See "Tenon Detail" 48 48MM=80
"6&% / See "Slip Joint Detail" éf}f
ﬁ;g f X Luminaire Arms (1 per 30' pole)
c —_— [
:‘i'ﬁ \ 5, e Nominal Arm Length Quantity
2 |
£
L1 8' Arm
& ‘ \Mast arm
2 Note: The arm shallbe fabricated straight with connection-
< the unloaded rise measured as shown. See Sheet L
2 "MA-C" ILSN Arm  (Max. 2 per pole) Ship with clamps, bolts and washers
e TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
3 Luminaire Arm - 7' Arm
(Fixed Mount) See Sheet "Lum-A"
9' Arm
See Sheet"MA-D"
-Detail A
, D30 B Anchor Bolt Assemblies (1 per pole)
E See Anchor Anchor Each anchor bolt ossembly consists of the following:
ILSN Arm Connection- Sheet Di B°|tt LeBr?Itth . Top and Bottom templates, 4 cnchor_ bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth Yo “MA-D" lometer 9 Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
. (8" I Detail 11y 3gn per Standard Drawing "TS-FD".
Nominal Arm Length - L B or C 2
A A See Sheet ) = 1 9 310" Templat b d for shipment.
o EER ® e —— l" = emplates may be removed for shipmen
3-o" | Bracket 3-0 Aroc ebl 30" g g al &
Assembl ssembly L
¥ Y L R ElPasost | |4 o
r T T— 11 -_g
o o Jﬂm\@ - :
.| 2 SHEET 10F 2
. @Threoded Coupling for s ‘ £l 5| & 2
€ CGB Connector Troffic Signal Arm 2Ll w| E *
23 See "ARM COUPLING DETALS" ~ See Sheet "MA-D" ) s 2| § S Texas Department of Transportation
©|2 Sheet 2 of 2 DetailD,E or F € o 2 : y 4 Traffic Operations Divislon
N < S| =| o o
] Z| € T A AF
3 ¢ TABLE OF DIMENSIONS & - ‘ -1 o TRAFFIC SIGNAL
- 5|8 [Arm Length | 24' [ 28" | 32 [ 36" [ 40' [ 44' | 48 I SUPPORT STRUCTURES
a @|S [Arm Type I | 10' ooz 13' - 2| €
) £lg [Am Type iz I N K T IV I vz SINGLE MAST ARM ASSEMBLY
o =2 \ B
Q olS ©
: 23 seo sneet " | o, 1 4 (80 MPH WIND ZONE)
~C - Crown of Road MA-D N -~ SMA 80(1) 12
INE e e - .
Ss \V/ W N/
S o [N ]
iu'; \ PYVIANVANY AN ANY/ANY ©TxDOT August 1995 DN: WS ‘cx: JsY ‘DW MMF ‘cx Jsy
Bg. Foundation "M . REVISIONS CONT [SECT JoB HIGHWAY
R See Sheet o 0022|010 076 US90,etc.
L|I—J|:|:l STRUCTURE ASSE MBLY "TS-FD" |1|_9; DIST COUNTY SHEET NO.
s2 22 | VAL VERDEetc. 75
122A




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

for the conver-
om its use.

No warronty of ony

purpose whatsoever. TxDOT assumes no respons_ibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or damages resulting

fgor any

kind is made by TxDOT

DISCLAIMER: The use of this standord is

—.179" thickness is permissible
for Tip Section

+

Note: A slip joint is
permissible for arms
40'and greater in
length. The slip joint
shallbe made in the
shop, but may be match

6'-0"(Min) ~ 11'-0" (Max)
4

—

Min Lop
equals 1.5
times female
1.D.

L_ 4 . ¥," Dia holes and

marked and shipped
disossembled.

SLIP_JOINT DETAIL

1- 5" Dia galv A307 bolt.
Tack weld nut to thread
projection after making
joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

Second longitudinal
Seam Weld is
permitted for
polygonal arms if
Dy exceeds 10"

End Plate 3" thick min.
6" / shape to match arm

rlr————i 77777 B /EArm

MA-3
Y

TENON DETAIL

Stainless steelbands (or Cables)

ond cost bracket os in "Astro-Brac",
"Sky Bracket" or "Easy Brocket" with
12" Dio Threaded Coupling.

BRACKET ASSEMBLY.

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 ft
or longer are subject to harmonic vertical vibrations in light wind conditions due to the aeroelastic
characteristics of a few of the myriads of possible combinations of the following: signal numbers,
weights and positionsi existence/solidity of backplates: presence of additional attachments to the
arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue doamage to the structure and may lead to galloping in moderate
wind conditions which may further damage the structure and alarm the public. Tests have indicated
that when wind is blowing toward the back side of signalheads having un-vented backplates attached
the probability of unacceptable harmonic vibration and/or galloping is rather high.

If backplates are not required for improved visibility they should not be applied to the signal
heads or, if they must be opplied, they should be vented as o first and inexpensive measure to
mitigate vibrations.

The traffic signal mast arms shallbe visually inspected in 5 to 20 mph wind conditions after
installation of signalheads and any attachments, including any required backpates. If vertical
movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 8" are observed at the arm tip, a domping plate shallbe fitted to the arm.
See "Damping Plate Mounting Details' on standard sheet, MA-DPD-10.

This visualinspection shallbe repeated after each modification of the structure that could
affect its aeroelastic response. Excessive vibrations shallnot be allowed to continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondaord Specifications for
Structurol Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus o 1.3 gust factor.

Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
internally lighted street name sign ond one troffic signalorm with o
length as tobuloted. The specified lumingire load opplied ot the end
of the lumingire arm equals 60 Ibs verticaldead load plus the
horizontal wind load on an effective projected orea of 1.6 sq ft. The
specified internally lighted street nome sign lood opplied 4.5 ft from
the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sq ft.
The specified signalload applied at the end of the traffic signalarm
equals 180 Ibs verticaldead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actualarea times drag
coefficient).

See Standaord Sheet "MA-D" for pole details, "MA-C" for traffic
signalarm connection details, "MA-C (ILSN)" for internally lighted
street name sign arm connection details, "LUM-A" for luminaire arm
and connection details, "SNS" for internally lighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for material specifications.

Fabrication shallbe in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)"” and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerances, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)".

Unless otherwise noted, allparts shallbe galvanized in
accordance with Item 445, "Galvanizing"”, after fabrication.

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not
acceptable.

1Y3' Da
Threaded

Longitudinal Seam Weld must be Ya Coupling

oriented within the lower 90

of the signalarm.

MA-2 SHEET 2 OF 2

I Traffic Operations Division

TRAFFIC SIGNAL

=t Texas Department of Transportation

SUPPORT STRUCTURES

z ARM WELD DETAIL ARM COUPLING DETAILS

5 PSP—— SINGLE MAST ARM ASSEMBLY

S 7 Min. penetration

(80 MPH WIND ZONE)

§§ base welds. SMA-80(2)-12
i“,; ©TxDOT August 1995 DN: MS ‘CK: JsY ‘DW MMF ‘cx Jsy
Bg. 5% REVISIONS CONT |SECT JoB HIGHWAY
o e 0022|010 076 US90,etc.
=2 27| VAL veroesic | 76
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

Nominal Arm Length - L F

Nominal Arm Length - L c

See "Tenon Detail"

the unload rise measured as shown.

Min. Radius = 20'

FIXED MOUNT TRAFFIC SIGNAL ARM

purpose whatsoever. TxDOT™ assumes no respons_ibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or domages resulting

| =
5 See "Tenon Detail" ’—7@_ Pole — =
2 s “Sln o R See Sheet "MA-D" I
>‘8§ / /See Slip Joint Detail 90 ! DetailD or E 90°
20 : - O |
5. ¢ 5, —————————— i T
272 L1
o _an
5 1-6
o Mast arm
: connection-
See Sheet
Note: The arm shallbe fabricated straight with "ﬁeA_C"ee

Note: The arm shallbe fabricated
with a 20" or greater radius
within 8' of the base so as
to produce the unloaded rise
measured as shown.

CLAMP-ON TRAFFIC SIGNAL ARM

b
c
(=]
88
0,
8
8 Lumingire Arm -
S See Sheet "Lum-A"
@ o
g See Sheet"MA-D"
=g -Detail A
S0
42 ' -
.":’x See
I ILSN Arm Connection - See Sheet "MA-C (ILSN)" Nom Arm Lgth mie%)" LSN Arm Connection - See Sheet "MA-C (ILSN)"
é Nominal Arm Length - L ¢ 8 Detail \ Nominal Arm Length - L .
B or C W ic Si
: ; A See sheet s : A .
K 30" | Brocket 30 ELOCket}I 3.gv | "SNS” rg—Ll -g 3-0" rocket 3-0"
o Assembl sembly T Assembl!
- Y R . EL Paso St | | > El Paso St 1 sembly _
‘ S S — — € — [, O
Traffic Signal Arm (<] 1 1
See Above Detail _l - % 1
£ 5 .Cé ? E z ‘ z\éeatr}grdHead ¢
S~ TMA-RY B o upplie S| =~
Z |3 See Sheet "MA-D o &5/ ™| O S|
o2 Detail D,E or F s | 2 = ‘ by others) % 3
&l | € £ o |23 | &,
58 § Tl & | m € ik
3% ' z 3 ~ M g X 22
5|2 | 5 = 2 |l 52
2|3 o2 e o | 3|
£l P I I o e
=€ Vs © S| <
5|3 / ‘ o ‘ 5|3
o De/ | < <
- Crown of Road See Sheet "MA-D" N £LB 2 .i-% Crown of Road 0
v NN NN ' N\ | NN

=

\\\\\ AVENRN

W A A
IRV AN ANV AN AN AN,

Foundation
See Sheet
"TS-FD"

ELEVATION

(Showing fixed mount arm)

£\
VA\\\\ A\\Yﬁ . l/X\\y/)X\V/MFoundotion

STRUCTURE ASSEMBLY

WY ARYANGAN AN AR5

See Sheet
"TS-FD"

ELEVATION

(Showing clamp mount arm)

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondord Specifications
for Structural Supports for Highwoy Signs, Lumingires, and
Troffic Signals ond Interim Specifications thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust foctor. Designs
ore bosed on on arm included ongle of 90 degrees or more.
Angles of less than opproximately 75 degrees willrequire a
special design.

Poles ore designed to support one 8'-0" luminaire arm,
two 9'-0" internally lighted street name signs ond two
troffic signol orms with length combinations os tobulated.
The specified luminaire load opplied at the end of luminagire
orm equals 60 Ibs verticaldead load plus the horizontol
wind lood on on effective projected areo of 1.6 sq ft. The
specified internally lighted street name sign opplied 4'-6"
from the centerline of the pole equals 85 Ibs vertical dead
load plus the horizontal wind load on an effective projected
area of 1.5 sq ft. The specified signalload applied at
the end of the traffic signalarm equals 180 Ibs vertical
dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (actualarea times drag
coefficient).

See Standord Sheet "MA-D" for pole details, "MA-C" for
traffic signal arm connection details, "MA-C (ILSN)" for
internally lighted street name sign arm connection details,
"LUM-A" for luminaire arm and connection details, ""SNS"
for internally lighted street nome sign details, and "TS-FD"
for anchor bolt and foundation details. See "MA-C" for
material specifications.

Fabrication shallbe in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerances, and shipping practices shallmeet
the requirements of this sheet and Item 686, "Traffic SignalPole
Assemblies (SteeD)".

Unless otherwise noted, allparts shallbe galvanized in
accordance with Item 445, "Galvanizing", after fabrication.

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not
acceptable.

SHEET 10F 3

=t Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

Z @(T:r&%eoged Coupling for
- onnector
a See "ARM COUPLING DETALS" DUAL MAST ARM ASSEMBLY
o Sheet 2 of 3
A (80 MPH WIND ZONE)

c TABLE OF DIMENSIONS A"
§S‘ Arm__ Length | 24' | 28' | 32" | 36' | 40" | 44' DMA-80 (1)-12
N Arm Type I [ 100 | 1" |12 13
NE=S Arm Type IT— 10 1 12! 12 ©Tx00T August 1995 DN MS ‘CK: JsY ‘DW MME ‘cx JSY
3% 596 REVISIONS CONT [SECT JoB HIGHWAY
. 12 0022|010 076 US90,etc.
L|I_J|:|:| DIST COUNTY SHEET NO.
32 22 | VAL VERDE.etc. | 77
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for Tip Section

179" thickness is permissible

shallbe made in the
shop, but may be match
marked and shipped
disassembled.

O " Min. Lap

. _6-0"(Min) ~ 110" (Mox) bavois 15

2 9" : times female

2z,

Sao 1.D.
93
52 =
e . . —o—

SE ; [ —
>0 .
g Note: A slip joint is AR, -¥," dia. holes and 1-%" dia.
g permissible for arms galv A307 bolt. Tack weld
o 40' and greater in nut to thread projection
Z length. The slip joint after making joint.

Repair damaged galvanizing in
accordance with Item 445,
"Galvanizing".

SLIP_JOINT DETAIL

purpose whatsoever. TxDOT™ assumes no respons_ibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or domages resulting

fgor any

kind is made by TxDOT

DISCLAIMER: The use of this standord is

Second longitudinal Seam Weld
is permitted for polygonal MA-1
arms if Dy exceeds 10"

Longitudinal Seam Weld must be
oriented within the lower 90°
of the signal arm.

2" Sch

40 pipe End Plate 3" thick min.
x 6" /shope to match arm
|
\

TENON DETAIL

Stainless steelbands (or Cables)

ond cost bracket os in "Astro-Broc",
"Sky Bracket" or "Easy Brocket" with
12" Dio Threaded Coupling.

BRACKET ASSEMBLY.

L‘l /2" Dia. —
Threaded
Ya Coupling

MA-2

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clomp-on Arms of
LMA structures of approximately 40 ft or longer are subject to
harmonic vertical vibrations in light wind conditions due to the
aeroelastic characteristics of a few of the myriads of possible
combinations of the following: signal numbers, weights and
positions: existence/solidity of backplates: presence of
additional attachments to the arm, such as signs and camerass
arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue damage to the structure and
may lead to galloping in moderate wind conditions which may
further damage the structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signalheads having un-vented backplates attached the
probability of unacceptable harmonic vibration and/or
galloping is rather high.

If backplates are not required for improved visibility they
should not be applied to the signalheads or, if they must be
applied, they should be vented as a first and inexpensive
measure to mitigate vibrations.

The traffic signalmast arms shallbe visually inspected in
5 to 20 mph wind conditions after installation of signalheads
and any attachments, including any required backpates. If vertical
movements with a total excursion (maximum upward excursion to
maximum downward excursion) of more than approximately 8"
are observed at the arm tip, a damping plate shallbe fitted to
the arm. See "Damping Plate Mounting Details" on standard
sheet, MA-DPD-10.

This visualinspection shallbe repeated after each modification
of the structure that could offect its aeroelastic response.
Excessive vibrations shallnot be allowed to continue for more
than two days.

SHEET 2 OF 3

=t Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

=

% gl:x Mi\:linLelt?ctizE TAIL ARM COUPLING DETALS DUAL MAST ARM ASSEMBLY

'?_) g-)-o;/;f %?:Zix?gc::ﬂ\;\glthin (80 MPH WIND ZONE )

§§ base welds. DMA_ 80 (2 ) i 12
ing ©TxDOT August 1995 oN: s [o: usv Jow wur Jox sy
«.?? 5 it o oc(;gz (S)E1CcT) (;0786 USH::)W.:tc.

1248




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

ARMS ROUND POLES POLYGONAL POLES
HIPPING PARTS LIST ;
S NG PARTS LIS LF Lc Dg D1e D2s D |®thk Ds Dio D2a Dy |@®thk *°“$3§:'°“
Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection ft. ft. in. in. in. in. in. in. in. in. in. in.
bolts and washers and any additionalhardware listed in the table. 20 20 15 8.8 8.1 7.3 179 125 9.5 8.7 7.8 179 30-A
Norminol 30' Poles With Luminaire 24' Poles With ILSNZ 19' Poles With no Luminaire 20 12.0 9.3 8.6 7.8 179 13.0 10.0 9.2 8.3 179 30-A
b L [one L ctraches) sman " See note above plus ond_no ILSN 24 22| 120 93 | 86 78 | 179 | 130 | 100 | 9.2 83 239 30-A
Z . wo | otloched’) sma one smallhand hole
kL T |hand hole. clomp-on simplex See note obove 20 12.5 9.8 9.1 8.3 | .179 12.0 9.0 8.2 7.3 .239 30-A
5%_4 ft. ft. Designation Quantity Designation Quantity Designation Quantity 28 3; 12.5 98 9.1 8.3 179 12'0 9.0 8.2 7.5 =239 30-A
H e 20 20 2020L-80 2020S-80 2020-80 13.0 10.3 9.6 8.8 179 2.5 9.5 8.7 7.8 .239 30-A
_E‘;g 20 2420L-80 24205-80 2420-80 20 13.0 10.3 9.6 8.8 179 12.5 9.5 8.7 7.8 .239 30-A
fie 24 794 2424L-80 24245-80 2424-80 . 24 13.0 10.3 9.6 8.8 179 12.5 9.5 8.7 7.8 239 30-A
g'g'*g 20 2820L-80 2820S-80 2820-80 28 12.0 9.3 8.6 7.8 .239 13.0 10.0 9.2 8.3 .239 30-A
2 g% 28 24 2824L-80 2824S-80 2824-80 32 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A
5.8 28 | 2828L-80 28285-80 2828-80 20 | 12.0 9.3 8.6 78 | 239 | 135 10.5 9.7 8.8 .239 36-A
WS 8 20 | 3220L-80 3220S-80 3220-80 24 | 12.0 9.3 8.6 78 | 239 | 135 10.5 9.7 8.8 239 36-A
<} - - -
283 32 gg §§§§f-§8 ggggg gg ;;;g gg 36 28 12.5 9.8 9.1 83 | 239 | 135 105 9.7 8.8 239 36-A
Sano - - -
Am u e Tee [si T os 1w s [os o7 Tee oo | et
£58 20 | 3620L-80 3620S-80 3620-80 36 . . ] . . . } ] ] ]
82 24 3624L-80 36245-80 3624-80 20 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 .239 36-A
ga_;g 36 [ 28 3628L-80 36285-80 3628-80 24 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 .239 36-A
3§§ 32 3632L-80 3632S-80 3632-80 40 28 13.0 10.3 9.6 8.8 .239 14.0 11.0 10.2 9.3 .239 36-A
E,g'g 36 3636L -80 3636S-80 3636-80 32 13.0 10.3 9.6 8.8 239 15.0 12.0 1.2 10.3 .239 36-A
=w'§': 20 4020L-80 4020S-80 4020-80 36 13.5 10.8 10.1 9.3 .239 15.0 12.0 1.2 10.3 .239 36-A
£ §; 24 4024L-80 40245-80 4024-80 20 13.5 10.8 10.1 9.3 .239 15.0 12.0 1.2 10.3 .239 36-A
558 40 §§ :gigt'gg :gigz'gg :gig'gg 24 | 135 10.8 101 93 | 239 | B0 12.0 1.2 10.3 239 36-A
8.8 - - - 135 10.1 15.0 1 1 1 -
ggs 36 2036L-80 20365-80 2036-80 44 28 14.0 10.8 0. 9.3 239 15.5 2.0 .2 0.3 .239 36-A
é{é% 20 2420L-80 2420S-80 2420-80 32 . 1.3 10.6 9.8 239 . 12.5 1n.7 10.8 .239 36-B
P 52 4434080 2424580 223280 26 14.0 11.3 10.6 9.8 .239 15.5 12.5 1.7 10.8 .239 36-8
80 44 [ 28 4428L-80 44285-80 4428-80
3-8 32 4432L-80 44325-80 4432-80 Am ROUND ARMS POLYGONAL ARMS
238 36 4436L-80 44365-80 4436-80 Lrorlc |, D D2 | thk Rise L, Dy @D, [Dtnk Rice
) - - - - - -
£32 Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the listed equipment attached ft. ft. n. n. n. ft. n. n. n.
"55.:-; Nominol Type IArm (1 Signal) Type ICAfrm (2 Signals) Type ICArm (3 Signals) 20 19.1 6.5 3.8 179 r-9 19.1 7.0 3.5 179 r-8
.= i 10 _qn
82§ Arm 1cGB t 1Bracket Assembly 2 Bracket Assemblies 24 23.1 7.5 4.3 179 I-10 23.1 7.5 3.5 179 1-9
et Length connector and 2 CGB Connectors and 3 CGB Connectors 28 27.1 8.0 4.2 179 -1 27.1 8.0 3.5 179 1-10"
= ft. [ Designation Quantity Designation Quantity Designation Quantity 32 31.0 9.0 4.7 179 2'-1" 31.0 9.0 3.5 179 2'-0"
E‘.‘:, 20 201=80 36 35.0 9.5 4.6 179 2'-4" 35.0 10.0 3.5 179 2'-1"
% 24 241-80 2480 40 39.0 9.5 4.1 239 2'-8" 39.0 9.5 3.5 239 2'-3"
32 §2 281-80 28IEB0 = 44 43.0 10.0 4.1 239 2'-n" 43.0 10.0 3.5 239 2'-6"
o 32180 8D
36 | 36M=8D Dg = Pole Base 0.D. D1 = Arm Base O.D.
2 36I=80 5 Dig = Pole Top O.D. Dy, = Arm End O.D.
=0 with no Luminaire and no ILSN L+ = Shaft Length
44 44 Dy, = Pole Top 0.D. with ILSN II:F - Ellxed ArmArLenthh "
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the listed equipment attached Dyo- gv(;gu_tr;_;rrgr\s.lre ¢ (grsqugQ) m Leng
Type 1Arm (1 Signal) Type IIArm (2 Signals) Type ICAm (3 Signals) with Luminaire
Nominal | 2 CGB connector ond 1 1 Bracket Assembly, 3 CGB 2 Bracket Assemblies, 4 CGB @ Thickness shown ore minimums,
Length | clomp w/bolts ond washers Connectors, and 1clomp Connectors, and 1clamp w/bolts thicker materials may be used.
w/bolts and washers and washers @ )
ft. Designation Quoantity Designation Quontity Designation Quontity ?S";gg ;’;yg‘:;gf;rergs'by up to
20 201=80
24 241=80 24180
28 281-80 28180
32 32IEB0 3280
36 36IEB0 368D
Luminaire Arms (1 per 30" pole) ILSN Arm (1or 2 per pole) ship with
Nominal Arm Length Quantity clamps, bolts and washers SHEET 3 OF 3
8' Arm Nominal Arm Length Quantity
Achor Bot Aesemblies (1 per poie) ;, ::2 =t Texas Department of Transportation
Al Anch I Traffic Operations Division
nchor chor Each anchor bolt assembly consists of the
o Bolt LBOItth following: Top and Bottom templates, 4 TRAFFIC SImAL
iometer eng T anchor bolts, 8 nuts, 8 flat washers, and 4
>3 WA — Quontity nut anchor devices (Type 2) per Standard SUPPORT STRUCTURES
a 1;/2 3 Drawing "TS-FD".
§ 24.. 23 Templates may be removed for shipment. DUAL MAST ARM ASSEMBLY
o
g (80 MPH WIND ZONE)
N S
18 DMA-80 (3)-12
N
§ ) ©TxDOT  August 1995 DN: MS ‘cx: JsY ‘DW MMF ‘cx Jsy
B -CE’ REVISIONS CONT |SECT JOB HIGHWAY
. e 0022/010] 076 US90,etc.
L|I_J|:|:| DIST COUNTY SHEET NO.
ac 22 | VAL VERDE,etc. 79
124C




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

ARM SIZE CONN CONN -
5, —{ alB|c|o|E & D':\RM M a e |c |0 e [&F % MC-2 MATERIALS
n. n. n. n. n. n. n. n. n. n. n. n. n. n. n. n. 8 MC-2 ASTM AB95 Gr.A, A
3 r.A, A588, A1008 HSLAS Gr.50 Closs 2,
65 | .79 [ 12 [o [o |6 1% | 1 70 [ 179 [n [n [8 |8 [1% |1V r %1~ veoa Eg,‘";don%’l‘gﬁgft‘;’ @| AIO11 HSLAS Gr.50 Closs 2, AB72 Gr.50
7.5 179 13 |19 0 |6 |1¥% 1 7.5 179 11 11 8 8 1% |1V s % y or AI011SS Gr.50
80 | .179 14 |10 | n [7 2 [1Ya 80 | .179 n | n |8 |8 2 |1 / \7/~< 0)
5 90 | 79 [ 6 |1 [13 [8 [ 2 [1% 90 | 79 [ 13 |13 [0 [0 [ 2 [1% : Plates ASTM A36, ASB8, or A572 Gr.50
éd 9.5 179 17 [ 12 |14 |9 2 |1 10.0 179 13 |13 |10 |10 2 |1 g ‘ ve-2 Connection Bolts ASTM A325 or A449, except where noted
68 . } B8 |12 |15 |9 2 [1Y . . 1 1 1 1 1! ey - . :
gg; 109(? ;;: 18 12 15 9 2 1'/: 10905 2;: 12 12 110 1? : 1'//: .:*n 3 z 3 Pin Bolts ASTM A525
N X . v - . : 3 . i ; ] ASTM A53 Gr.B, A501,
>§E 10.5 -239 18 13 15 10 3 2 11.0 .239 14 14 1 1 3 12 - A,\Q . : Pipe ® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
278 1.0 23 |18 |13 |15 |10 [ 3 [1% 1.5 239 | 14 | 14 | 1 | 1 3 | 1% T <y
oL 3 é A0 : :
t3 2 3 MC-1 e - . Galvanized steelor stainless steel
52 . MC-1 e I\ Heor 7 £ 3 Misc. Hardware ted
2235 Yeor 79 Yex Yol 1607 /9 e x Ve ﬂ - : A_J or as note
282 l6x e | 19" TAI A P
v -1 e e 4 -
Z88 |, ve .A-gﬁ%g %ex/11/4 P4 T % cussets P 1 DETAL % MC-2 O!STM AS572, ADD8 HSLAS, AIO11 HSLAS, AI008 HSLAS-F,
god Vaor 39 e x — (top & bottom) MC-3 A10M HSLAS-F or A1011SS moy have higher yield strengths but
e / . S Yo shallnot have less elongation than the grade indicated.
S8 See "Detail A
£E3 o vid (Option i %
835 o o |<uo ) P 7+ DE TA"_ B @ ASTM A1011SS Gr.50 material shall also have a minimum
T8, °l®c T 7\ elongation of 18 percent in 8 inches or 23 percent in 2 inches.
8‘»-% 77777 7 See "Detail B" Material thickness in excess of those stipulated under A1011 SS
598 ¢ Conn. Buits =T (Option 2% willbe acceptable providing the material meets all other
gﬁé (4 totalwith MC-3 € Conn. Bolts € Arm %" Gusset LP Ve Clomp PL A1011 SS requirements and the requirements of this item.
SEE 1flot & 1 MC-2 \ (4 totol with A
ngd lock washer 2 a 1flat & 1lock ‘ /7—‘7—<MC-2 Ye" Flonge P
EE each) ————— washer each) — < = e o © Ve
Pt o:c:, ® ol O -
3T _ |2 Yz dio hole > o o
2 ﬁg in plate 1t | M~
~a% . [ .
O5E | [e] o
'!nc::ié q < (&) ‘"‘L — | P q < (8] #_L P Q =\g
cc - L)
IIJO'E; A |
3eE o~ — !
0k 11 ®
&20 L L[ ‘ ! © . . L — —2 /2" dia hole f .
22 | | E—— dllﬂ hole | in pole & plate I e : = Min. 857
2] in pole S : Penetration
§¢g \w @x/ ® Deburr holes and Aren | . 3 Arm | except
&2§ € Pole — @ Deburr holes and € Pole ———+f offset as shown ‘ ¢ “Clamp-on
“oa ?ffsgt as shown for drainage Detail 3"
£3.e or drainage FIXED MOUNT ARM CLAMP-ON ARM
L o¢ ~ e
£2<c
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAL 2 ARM BASE WELD DETALS CENERAL NOTES:
8es Clomp-on details are used for the second arm on dualmast arm
:‘:“ﬁ assemblies. A Maximum 1'/5" wide vertical slotted hole shall be
£ cut in the front clamp plate to facilitate drainage during
= ARM SIZE A F [CONN. BOLTS PIN BOLTS ARM_SIZE A F T CONN. BOLTS PIN BOL_TS ARM_SIZE A Fo[CONN. BOLTS PN BOL.TS galvanizing. The slot shallbe centered behind the arm and shall
& Oy + No. [ Dia |No. [ Dia Dy + No. | Dio |[No. | Dio Dy + No. | Dio |No. | Dia be no longer than the arm diometer minus 1"
= in. in. in. [in. [ea. |in. [ea.[in. in. in. in. [in. |in. ea. |in. Jea.|in. in. in. in. [in. eg. |in. [ea.|in. ) ) ) )
§ 6.5 179 2| 6 | 1 |2 | % 7.0 a79 [ 12 6 | Y| 4 Ve [ 2 | % 6.5 179 2] 6 | 4 T 2] % and Flefdthmqupttd:rtrﬂls ore ulsqu f{"q rsr:wlg mﬁgl,orm assemblies
a 75 179 % | 8 4 1 2 | % 7.5 179 | 14 8 Y. | 4 % | 2 | % 7.5 179 14 | 8 4 1 2 | % or the firs on duaimas Ssembplies.
8.0 179 4 | 8 4 1 2 | % 8.0 179 14 8 Ya | 4 Val2 % 8.0 179 4| 8 4 1 2 | % Where duplicate parts occur on a detail, welds shown for one
9.0 179 % | 10 4 1 2 5% 9.0 179 16 10 s 4 1 2 | % 9.0 179 16 10 4 1 2 % part shallapply to allsimilar parts on the detail.
9.5 179 18 12 4 1Y/, 3 % 10.0 179 18 10 78 4 1 2 % 9.5 179 18 12 6 1 3 % Pi | . . f ol _
95 239 B | 12 " Ve 3 % 95 239 8 10 1 5 1 3 % 05 239 8 12 6 1 3 % undermdg:igtg :If:d rfegru(;reesd to prevent rotation of clamp-on arms
10.0 .239 18 | 12 4 1% | 3| % 10.0 .239 18 10 1 6 1 3 | % 10.0 .239 18 12 6 1 3| % ’
%, Gap = 2T mox. NOTE:
Gap 1" Max g 2" Pin bolts shallbe A325 with threads excluded
. 1 = VTR : PR
Dis as 3 2" Typ ) - —j T MC-2 I/>" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥," dia pipe
required > w '/>" Dia Dia as ) ﬁ Vo g shallhave ¥g" dia holes for a '/g" dia galvanized
- drainage hole required — B T /2" dia . ie /3" dia drainage hole cotter pin. Back clomp plate shallbe furnished with
g drainage hole a ¥" dia hole for each pin bolt. An '/jg" dia hole
1Y," Dia . He 1Y," Dia for each pin bolt shallbe field drilled through
threoded 1Y/>" Dia Y threaded the pole ofter arm orientations have been
[ Pin bolt, ) B4 coupling Ye threal_ded I/ *| coupling approved by the Engineer.
d hol u coupling
:;'181 aSnch ;@e € Arm € Pin bolt, \ Y, # Q_ Pin bolt, j
Pipe (THP) pipe & hole A A= 7= pipe & hole
Y dia Yo" dia —€ Arm
(Typ) Min. 857 Sch 80 Pipe & Arm Sch 80 Pipe . .
. Penetration . 5 %" AL Required
| 3rd Pin 3rd bolt Min. 857 3rd bolt Grade 50 ;
| bolt where where Penetration :‘:;:ifed Texas Department of Transportation
required required ‘ vC-a D I Traffic Operations Division
1 ¢ L1 iox o ' STANDARD ASSEGMBLY
z q S N TS = . FOR TRAFFIC SIGNAL
10 - S i | 2Dl SUPPORT STRUCTURES
o < w T - . (V] H
2 HMPL 2 X
B S : : 8 - MAST ARM CONNECTIONS
& ) S . . N
PN _Q' Connection bolt with - il ‘ v, _ 3 MA'C'12
Q & N heavy hex nut, z ‘ 4 * . % g:_sse:aPltL
37T 2 flat washers N : Connection Bolt with onnection Bol : -
(38 Yo" thick and 2 lock woshers. N{ ‘\L@ hex nut, 2 flat washers Pin Bolt ‘ with hex nut, 2 ©TXDOL$:EJ“NS: 1995 o us [ox s Jow e Jox usv
o E stl—cp l | FQ & 2 Iock woshers }_7@ Pole flot woshers & 5-06 CONT |SECT JOB HIGHWAY
. Pin Bolt Pole 2 lock washers 30 0022[010] 076 US90,etc.
i CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3
aoc - 22 | VAL VERDE etc. 80
126A
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TABLE OF DIMENSIONS

for ILSN Support Arm Clomp-on
Details 1,2 and 3

, ILSN ARM SIZE A F CONN. BOLTS |PIN BOLTS
a;, . ) No. Dia No. Dia
€y 3 in. dio in. [in. [Tea. [ in. ea. | in.
»09 Schedule
2o 40 Pipe 10 4 4 Ya 2 %
B
22§
c
o
8
o x
z
8 Gap = 1Y/3" max. 8"
Gop 1" Mox 3 ‘ - o
= VAT
Dis as =\~ 2" Typ | - Dio os N r' ‘j MC-2 g /> U-Strap, Grade 50
required > /" Dia required — - 1] /2" dia drainage hole /2" dia drainage hole

drainage hole

¥:" Dia threaded
coupling for
conduit connector

J

¥s" Dia threaded
coupling for
conduit cannector

%" Dia threaded
coupling for

purpose whatsoever. TxDOT assumes no respons_ibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or damages resulting

[ Pin bolt, B , . .
plp;nang " e J Q. pe'n&b?‘léle E plineb?:(t)le conduit connector
1
:é' Du?TSc)h 80 ¢ Arm pip pip -
1pe (Typ ¥," Dia Ya" Di o
. 2 Dia
- Typ Sch 80 Pipe Sch 80 Pipe Dia as required
Y V7 %" P
Grade 50 Grade 50
b
c
g SECTION A-A SECTION B-B SECTION C-C
3 - -

- . .
5 Min. 85% N
= : Yo" thick Penetration gg]r;eat?cftion
- N stiffener | }
o -~
R ~ X ‘ S, MC-4 Mc-2
¢ 1 = o L Yiex Va !
K] ‘ :
- 1
£
x

DISCLAIMER: The use of this standord is

qA < w R i ( € ILsN Arm = € ILSN Arm
) S [ . ~ : :
G— < W o L —B) ~N_ < O | : -
h : : ‘ ( — R : ‘ - )
| . ~ i i A\ o~
. . } : IRIRE Ve e Sz
3 :/Sn t?(;?ts Connection bolt with ! - | c om Bolt with ; :
! heavy hex nut, : ) onnection Bolt wi : ‘ 3/ L p
N (Typ) 2 flc); woshers Pin Bolt hex nut, 2 flat washers Bin ot \=-— 7" gusset P L
15" thick ond 2 lock washers. & 2 lock washers In Bo \ Connection Bolt with
strap | ‘ € Pole : ¢ ;n‘ex2 nlu::.kZ 20; washers
— € Pole ock washers

ILSN CLAMP-ON DETAIL 1 ILSN CLAMP-ON DETAIL 2 ILSN CLAMP-ON DETAIL 3

GENERAL NOTES:

Clamp-on details shallbe used for ILSN support 7
arm assemblies. A 145" inch diameter hole shallbe e
cut in the front clamp plate for wiring access. A

matched hole shallbe field drilled through the pole

to provide wire access after arm is oriented.

Deburr both holes.

Where duplicate parts occur on a detail, welds l«—Clomp PL
shown for one part shallapply to all similar
ports on the details. g
) . . Texas Department of Transporiation
Pin bolts are required to Qrevtfent rotation of | Min. 857 Traffic Operations Division
clamp-on arms under design wind forces. - P . trati R
2 Peretotion S STANDARD ASSEMBLY
- NoTE: . " T FOR TRAFFIC SIGNAL
o Pin bolts shallbe A325 with threads excluded Coupling SUPPORT STRUCTURES
2 from the 3ihear plane. P;n bolt I;nd ¥," dia pipe
shall have " dia holes for a " dia galvanized
r?') cotter ‘;I)in. Elieocklclcmp plate shcllabe Ifur?ﬁs;edI with CLAMP-ON ARM ILSN ARM COUPLING DETAIL MAST-ARM CONNECTIONS
? ¥," dia hole for each p;n bolt. An 'Yg" dia hole MA C SN 12
INE= or each pin bolt shallbe field drilled through - (IL )_
S 9 the pole after arm orientations have been
8; oppr%ved by thenEnginleer. I Y ARM BASE WELD DE TA“-S 3 ‘ ‘ ‘
< = - TxDOT  August 1995 DN: MS CK: JSY DW: MMF CK: JSY
Sé 596 REVISIONS CONT |SECT JoB HIGHWAY
. -2 0022|010 076 US90,etc.
L|I_J|:|:l DIST COUNTY SHEET NO.
32 - 22 | VAL VERDEelc. 81
1
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r ony purpose whatsoever. TxDOT assumes no responsibility for the conver-

overned by the "Texas Engineering Practice Act'. No warranty of any
sion of this standard to other formats or for incorrect results or domages resulting from its use.

s

kind is made by TxDOT

DISCLAIMER: The use of this stondard is

3:00:03 PM

DATE: 6/24/2022
mad.dgn

FILE:

Zinc die cast or

Alum. or Galv. Metal
Cap with min. of 3
set screws

D3p

¢ Clamp

Lumingire Arm

(for pole with luminaire)

DETAL A _

hanging wire

SECTION X-X

DETAL G

Opening for access compartment shall

. Access
See DetailF f Access
clet:rn:t:lPoleorCcp Back plote Compartment Back plot\e\ Compartment
%" dia Hook for vV F/
o iy #Lr | Ve 1 -
s T - v qf -
/« AN i =
2" dia Pole MD-4 J e (3
threaded Handhol Vax %e© Siot %" 1 o l<—See DetailJ
Coupling Fromee ] 1'?-- if?\‘\\ Round Pole Polygonal Pole
threads \ %" MD-4 T
- Top Va" dio Vix %@ DETAL J
o x 76" out
Pol ~ Tab and
ole - slot

Ring, %" x 2 2" ASTM A572 Gr 50

Bock plate

%" dia Hook See DetoilG be no more than Yjginch wider than Vo' x Alon x -6 ¥
for hanging wire for Handhole Weld the occess compartment itself. steel strip M-1020 or sheet A-569
Zinc die cast See Detail F for \
| § of 4'x or Alum. or alternate Pole Cap A
6" 1.0 Galv. Metal Cap 3" dia Hook for Burndy *KC22J12T13, I‘
3As| ~ Handhole with min. of hanging wire Blackburn TTC, MD-5 — | _ 12 circuit 600 volt
5 3 set screws L or approved quOL L compression Type HD terminalblock
% 0 — e @ o0
Bolt or :
R Screw
. Clomp-on arm . P *8-32 _—
- " H for IIPSN <- See Detail A | /4 dia Split lockwasher, mtg. holes | Phil. Pan HD. scres, *8-32 x 1/4"
© K I for regulor 1 Boit =— V" stainless for optional self-tap Type "F", stainless steel
. . Is-londhole Frame Pole Cap & Nut B 6 circuit (4 req'd)
" " M . t o I | 2 7||
S %"x 2 Min \ Hex_. nut, 2" - 13NC b|e(:£nkm° 2
stainless ?— N -f)?
DETAL B Yo dia Hook DETAL C SECTION Y-Y |
e (f ILSN applied) (/gptioncl) COPPER _GROUND af L :{zl clearonce
ole for copper
w, @n See DetailG . & See DetailG YAl *10-32 ground connector
Lofax e for Hondhole Weld & of 4"x for Handhole Weld to Vy" Y | CONNECTOR mtq. holes ~|
.D. Handhole 6" I.D. 2 - Vo' AL for luminaire
Threaded Strap \ Handhole cover Handhole Handhole cover y ) double fuse 6"
3 > v 12g min. 12g min. H ’o. | /> dia block (see
a Yo" x 1" P Min ﬁ\( T = Bar for tes 3 & 4) 7
%" dia bolt %" dia bolt 5 hanging notes -— 4" 6" hond
. % \r or screw or screw L --\YI) wire and PEA holex Openi?‘"
Q Q Handhole Frame - Handhole Frame- ‘E J-Bolt Tab ond 9
3 ( R 3" x 2 min R %" x 2 min ( H attachment slot
Fixed mount arm for Fixed mount arm for I \_@
o single mast arm single most arm
< assemblies or first ossemblies or first 2" dia
== | orm on dual most lo| orm on duoimast Y/a threaded ACCESS COMPARTMENT
Q {) arm ossemblies Q) orm ossemblies coupling
N - 2 per .
| % ;\Clcmp-on arm for Pf\CIcmp-on arm for - dual most m
second arm on dual second arm on dual g;rsnembl 1. The cover shallbe one piece formed from ABS plastic, shallbe a
K v ) most arm assemblies v v mast arm assemblies v y pearlgray color, and shallbe suitable for exposure to harsh
Ea\\_? ) Ea\\_? i _? sunlight and extreme weather. Cover shalllatch with two screw
2" dig threoded 2" dig threaded latches and shall fit tightly to the enclosure ring to create a
coupling - 2 per coupling - 2 per SECT'ON V-V rainproof seal. Latch screws shallbe 1/4-20 stainless flat
2l A<D dual mast arm D dual most orm = socket head screws with tamper proof feature.
assembly assembly
o DETA". D DETA". E M 2. The pole manufacturer shall provide with each pole a separate kit
! B T e SRRSO (for 19' pole with ILSN consisting of: one cover with two latching assemblies, two terminal
< (for 30" pole with luminaire (for 24' pole with ILSN sign O an POE Wi N0 - L strips (Marathon *985GP12CU or approved equal), four *8-32 x
N, and ILSN sign) and no luminaire) sign and no. luminaire) 1/4" self tapping type "F" stainless steelpan head screws, and
q I y I ’
r < R - 3 1t one ground connector (Blackburn TTC, Burndy KC22J12T13, or
B Anchor Bolt Bolt Base PL R 4 \\ lisco SSS-5). The traffic signalcontractor shallinstall the kit
Q? Bolt Hole I_Slotth Circle LDIm'T Agélﬁzté items in the field.
© Diameter [Diometer eng Diameter x Do + Y
- B* vié - 3. The screw hole spacing on the enclosure back plate shallbe for
14" 13" 3 Vo 17" 18" x 15" 13.4° Bolt Hole oD two Morathon *985GP12 terminal strips, one Marathon *985GP06CU
A Diameter w L "E’ 4 terminal strip, ond one Bussmonn *BM6032B fuse block.
- ccess " " " " " " ° Ols
| Compartment ——| 17a 2 4 19 20" x 194 13.5 =5 4. Instoll one Bussmann *BMB0328B, Littelfuse *L60030M-2C, or
o~ " " " . " " o Ferroz-Showmut *30352 fuse block for poles where lumingires ore
2 2 Ya 4 Y, 21 22" x 2 13.6° </ > to be installed.
2 |/4.. 2 |/2.. 5 23" Par x 2 |/4|| 13.7°
Slot . =t Texas Department of Transportation
/4" or 3g pole Ya" Length Sg::]setment I Traffic Operations Division
] ¥e" or 79 pole V6" BASE PLATE PLAN
. s o —_—— TRAFFIC SIGNAL
Bose
- pole
&| Plote SUPPORT STRUCTURES
MD-3 at e —
_ ?&; or 79 857 Min. penetration MAST ARM POLE DETAILS
I ®SOZ Min. penetration
fol J 100% pemetration within N
NES 6" of circumferential MA D 12
base welds.
©Tx00T August 1995 DN: MS ‘cx: Jsy ‘DW FON ‘cw CAL
REVISIONS CONT [SECT JoB HIGHWAY
B-99
POLE ELEVATION _ DETAIL H 0022010 076 | USs.ete.
e — DIST COUNTY SHEET NO.
22 | VAL VERDE etc. 82
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1-4" GENERAL NOTES:
Damping 1 (.125" thick 1In accordance with the findings of TxDOT sponsored
aluminum sign blank) research, the installation of a damping plate in
accordance with the details shown here at the
@ end of signalmaost arms of SMA and DMA standard

structures reduces excessive harmonic vertical
Saddle mounting U-bolt vibration, and thus fatigue domage. Any deviation

from these details may reduce the effectiveness of
this damping device.

Damping | 5'-6"

Mounting clamp
Location of 4 Equal Spaces 11," Dio Sch 40

e [ . .
Damping | F g!ul;nmum mounting
Mounting Clamp 1" 1/, P

1 16" dia. tube saddle +1

© 2.Aluminum sign blank for damping plate will conform
‘ 1 14" dia, Sch 40 Setscrew Top of to Departmental Material Specifications DMS-7110.
3" length mipple mast arm N\ Materials for mast arm mounting clamp and tube saddle

willbe aluminum castings or aluminum alloys as in

>,
s Mounting Clemp — tube saddle 1 ¥5* Threaded accordance with manufacturers' stipulations. Mounting
s band (or cable) pipe, pipe nipple and coupling willbe aluminum alloy
- - L mount clamp 6061-T6 or 6063-T6. Damping plate mounting clamp
T ond u-bolt ossemblies willconform to Stondord sheet
2 A ,,';': S ,-jTL: ,-:,-7-,-7":':-, p by !l - - o e ,\E , Mast arm SMD(GEN). U-bolts for saddle mounting will hove
§ ¥ I_‘t: _______ I£II. ______ -L'DL T - PRSI NE A Y [ R .3 a minimum yield strength of 36 ksi.
= | —
2 ! ! ! [ ! ! 3.Damping plate willbe mounted horizontally.
1 %* dia Position centerline of domping plote to olign with
\T oluminum pipe [ Damping | centerline of mast arm or horizontal signai head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping

TxDOT assumes no responsibility for the conversion

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

plate willbe maintained as shown. The attachments
PLAN shown here ore examples only, other supporting details
/ which meet both olignment ond vertical clearonce
Damping | (.125" thick requirements ore also acceptoble.
aluminum sign blank) Support Assemblies 1-0" Min 6" 4.Unless stipulated by the monufacturers, all steel
Saddle - ports willbe golvanized finish in accordonce with
mounting Spacing 4 Yy Standard Specification Item 445, "Galvanizing".
- (Chad
[ He" dio square head U-bolt Y 5.Contractor will verify applicable field dimensions
connection bolts between | (lA\’ . . A before the installation.
damping | and )
mounting clamp. . | i Backplate 6.Backplates are optional for traffic signals. When
Tl

C backplates are used, Backplates willhave a 2-|nch
|—|.n_.L*J fluorescent yellow AASHTO Type B omC

TP -
\
|

The use of this stondord is governed by the "Texos Engineering Proctice Act".

.
>
o
8
°
H
H ; = retroreflective border conforming to TxDOT DMS 8300
8 . o 1/ - "Sign Face Materials.” See Sheet TS-BP-20 for
5 11/, dia Sch 40 mounting = lt/g d1add1 SECTION A-A backplate details.
e aluminum mounting clamp w/ ‘ . 1 B ube sacdle (Showing standard placement of signal head)
§ pipe extending full U-bolt : Setscrew 12" dio, (Mounting clamp U-bolt 1s not shown for clarity)
N 5'-6" of damping plate Sch 40, Sy
2 all threaded F All or partially
= ‘ nipple ot threaded coupling 1-4n ‘
Q —
S T =L _ Mast arm Damping | (.125" thick 1Y/5" dia <
= : Lol ! aluminum sign blank) Sch 40 = He" squore
a aluminum - head bolt
cer o/ 14— — T | & [ mounting pipe B
o [~ = 3
SoE T M 1 _F Doemping
L, T | @ Saddle ounting clamp lote Nylon washer,
a o ‘ mounting 1 %" dia P flat washer &
o 2 U-bolt tube saddle lock washer
o * 1 Y% Threaded |
I _ band (or cable) o 15" dig, ‘
- _ mount clamp o c 1 Sch 40, ‘ ‘
3'g “owPhng all threaded —
o, nipple
_|© Setscrew
£
-g Top of
‘ T mast arm 1% Dia mounting clamp
‘ A aluminum (specified or
A 1 ¥%5* Threaded pipe universal)
| band (or cable)
Backoplat. : é‘f mount clamp Mlountmg
ackplate clamp
(See note 6) Mast arm U-bolt
[ Damping ! and signal head assembly

[ Signal head

ELEVATION attachment SECTION B'B

(Showing damping plate attachment)

Backplate
DAMPING PLATE MOUNTING DETAILS P J—— Trafiic
(Showing alternate placement of signal head) i ,_-‘,sﬂise’-g/n
SECTION A-A I Texas Department of Transportation Standard
(Showing alternate placement of signal head)
(Mounting clamp U-bolt 1s not shown for clarity)
=
o
3 @Recommended suppor ting assemblies to achieve MAST ARM DAMPING
3 required height for horizontal section heads
e el PLATE DETALS
Rt Height One nipple Two nipples 1 One coupling
o required each length | each length P!UYS each length
N
e q | v - - MA-DPD-20
i‘? 7"-8 % 4 - - FLE: ma-dpd-20.dgn ow TxDOT ok TxDOT [ow TxDOT [ex TxDOT
> e -10 % 6’ - - ©TxDOT January 2012 CONT |SECT 108 HIGHWAY
. 11°-15 V" - 4" 5" 620 REVISIONS 0022|010 076 US90,etc.
W
- 16._24. - 6- 10- DIST COUNTY SHEET NO.
32 22 | VAL VERDE,etc. 83
134
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for the conver-
om its use.

No warronty of ony

purpose whatsoever. TxDOT assumes no responsibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or domages resulting

or ony

R

kind is made by TxDOT

DISCLAIMER: The use of this standord is

3:00:03 PM

DATE: 6/24/2022
ts-fd.dgn

FILE:

FOUNDATION SUMMARY TABLE ©

Location | A& o | NO. DRILLED SHAFT LENGTH ©)
(FEET)
[DENTIFICATION | B-OW |rope ) o)
/ft. 24-A [30-A [ 36-A [ 36-8 | 42-A

FOUNDATION DESIGN TABLE NOTES:
REINFORCING EMBEDDED DRILLED SHAFT ANCHOR BOLT DESIGN FOUNDATION @Anchor bolt design develops the
FDON [DRILLED STEEL LENGTH-ft 5 O { DESIGN foundation capacity given under
TYPE | SHAFT TEXAS CONE PENETROMETER|ANCHOR | ¢~ [BOLT LOAD TYPICAL APPLICATION Foundation Design Loads.
DIA | VERT SPIRAL N_blows/{t BOLT |sh | CR [ANCHOR 'MOMENT]SHE AR . .
BARS & PITCH 10 15 40 DIA st piA [TYPE K-ft |Kips @Foundotlon Design Loads are the
allowable moments and shears at
24-A 24" |4-#5 [#2 ot 12" | 5.7 5.3 4.5 Y 36 [12 Y| 1 10 1 |Pedestol pole, pedestalmounted the bose of the structure.
30-A 30" [8- 4@ |#3 at 6" 1n.3 10.3 8.0 15" 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) (3 Foundotions moy be listed seporotely
36-A 36" 10- 9 | #3 at 6" 13.2 12.0 9.4 13" 55 19" 2 131 5 Most orm assembly. (see Selectiop 'I_'able) g; I?JrcooutFi’c‘:rij gr::dcc;:ry(:;g?Qtuoo:l:lirEggn(tj)r,e
. . . 4 30" strain pole with or without luminaire. for the Contractor's information only.
Mast arm assembly. (see Selection Table) @
- " - " 15.2 13.6 10.4 " 55 21" 7 |Strain pole taller than 30'& strain Field Penetrometer readings ot a depth
36-8 36 (2= ® |#3 ot 6 2 190 pole with mast arm of approximately 3 to 5 feet moy be
42-A 42" f14- B [#3 gt 6" 17.4 15.6 1.9 2 Yy 55 23" 2 271 9 |Mast orm assembly. (see Selection Table) used to adjust shaft lengths.
@If rock is encountered, the Drilled
Shaft shallextend a minimum of two
diometers into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Froffic SignalPole ® Decimaliengins in Design Toble are
| 1
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer walues, Round 1o nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
MAX SINGLE ARM LENGTH 32 48'
S 24'x_24' ANCHOR BOLT & TEMPLATE SIZES
0 '
i 28'X 28 BOLT |@soLT| ToP [BOTTOM | BOLT R2 R
L 1| MAXIMUM DOUBLE ARM 32'X 28 32'X 32 c N. LENGTH | THREAD | THREAD | CIRCLE
%2 LENGTH COMBINATIONS 36' X 36 g 7 6 2 — 12 Y 7 Vg 5 5"
8 = 40' X 36' 2 1 |/2.. Zgn 6" 4" 17" 10" 7"
44'X 28 44'x_36' F 1%, 3-10" 7" 4 Yo" 19" 1Y," 7 Y
MAX SINGLE ARM LENGTH 36' 44' 0 2" 4:-3" 8" 5" 21" 12 Yo" 8 "
8o 24'x 24' 3 2 Yo [ 4o 9" 5o [ 23 13 % [ 9V
£§ 28'X 28 =] @ Min dimensions given,
»n| MAXIMUM DOUBLE ARM 32'X 24 32'X 32 longer bolts aore occeptable.
ED LENGTH COMBINATIONS - -
=Z 36X 36 Use average N value over
= 40' x24' 40" X ] the top third of the
S - O, 35, embedded shaft.
44" x 36 Ignore the top 1 of soil. Conduit
EXAMPLE: Steel Templ
. . . plate
1. For BOmph design wind speed,lfoundut_lon Soon Wires with holes Vig" greater
30-A can support up to a 32'arm with P H
h than bolt diameter
another arm up to 28 Luminaire
. , , Arm (optional)
2. For 100mph design wind speed, foundation N Spiral
36-A can support a single 36" mast arm. Bond anchor bolts to R
1/ : rebor cage, two
/a" thk. min. locations using *3 ertical

Circular Steel
Top Template

Heavy Hex
Nut (Typ)

4
{

Baott Threod

o
al o
o o
e
=
=
<
(=4 _\
€l
AN
-
32 53|, Type
o, co|c
—
| ® LE=
_g(n [
5° e R
0
< 5§29
2. |a
o
O

1 I/z" Min

Circular SteelBottom Template

(Omit bottom template
for FDN 24-A)

HOOKED ANCHOR

—Type 2

Thickness =
I d/4 (inch) min.

NUT ANCHOR

2 Flat Washers
per Anchor Bolt

(TYPE 1)

(TYPE 2)
ANCHOR BOLT ASSEMBLY

Orient anchor bolts orthogonal

with the fixed arm direction to

ensure that two bolts are in
tension under dead load.

Sway Cable

17'- 6" Nominal

ILSN
Supporting
Arm

baor or *6 copper
jumper. Mechanical
connectors shallbe UL
Listed for concrete
encasement.

Anchor bolts to be
approximately oriented
so that two bolts are in
tension from the Span
Wire loads.

TYPICAL STRAIN POLE

Bors

Bolt Circle
Diameter

TOP VIEW

Va to Vo of

bolt shank shall
project above

= concrete o
ASSE MBLY E 9 5
[ =— 8 o
G S Circulor Steel %E,
e LJ o Templote S
(Temporary) 3o
ES
L Conduit (See Layout \ a2 e
Sheets for diameter. | Mo
Orient as directed by \
the Engineer. 1or 2
minaire ;  required) ) [}
Arm (optional) el (—Anchor
P e Bolt .
Vertical Bars (See ) ) |—Cir cular “é-,\
Design Table for size Steel 3|2
- & number), Template :'9
£ .—
K=y o5,
T & §
g £ S|€
= Spiral, 3 flat turns =1 ] a
3 top & 1f|sct ttbrn 3w
b bottom. (See Design o0
€ Table for size & pitch) — -tED‘L’
3 w
i Drilled .
Verticalbars may rest Shaft Dia Q
on bottom of drilled hole =
if materialis firm enough ELEVATION
L. to do so when -

TYPICAL MAST ARM

ASSEMBLY

concrete is placed.

FOUNDATION DETAILS

TOTAL DRILLED SHAFT LENGTHS

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic
Signals and interim revisions thereto.

Reinforcing steelshallconform to Item 440,
"Reinforcing Steel".

Concrete shallbe Class "C".

Threads for anchor bolts and nuts shallbe
rolled or cut threads of 8UN series up to 2"
in diameter or UNC series for all sizes. Bolts
and nuts shallhave Class 2A and 2B fit tolerances.
Galvanized nuts shallbe tapped after galvanizing.

Anchor bolts that are larger than 1" in diameter
shallconform to "alloy steel" or "medium-strength
mild steel'" per Item 449, "Anchor Bolts". Anchor
bolts that are 1" in diameter or less shall conform
to ASTM A36. Galvanize a minimum of the top end
thread length plus 6" for allanchor bolts unless
otherwise noted. Exposed washers ond exposed nuts
shallbe galvanized. All galvanizing shallbe in
accordance with Item 445, "Galvanizing".

Templates and embedded nuts need not be galvanized.
Lubricate and tighten anchor bolts when erecting the
structure in accordance with Item 449, "Anchor Bolts".

I;l' Texas Department of Transportation

Traffic Operations Division

TRAFFIC SIGNAL
POLE FOUNDATION

TS-FD-12

@TXDOT August 1995 DN: MS ‘cx: J5Y ‘DW MAD/MMF ‘CK:JSYITEE

REVISIONS CONT |SECT JOB HIGHWAY

5-96
"2 0022/010] 076 US90,etc.

DIST COUNTY SHEET NO.

22 VAL VERDE,etc.
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

7'-6" t' (8' Nominal Arm Length)

e |

for the conver-
om its use.

2 %" 0.D.

Strut
R Yex 2"
Min.

5'-6" &

7,

No warronty of ony

7,

€ Bolt Holes
Simplex fitting

Yo "

1-gn

Ya

Strut LP%g"x 2" Min.

2" SCH 40 Pipe

"

— -
7~ g | Min. straight
2" Mox. ‘ length

g

Removable plostic or
galvonized metal cop
/
2'-0" /2" Min, ‘
T 1
2-6" 45" Max. (D

7,

/ d
/7

//

LA-1
Ye

11," SCH 40 Pipe
17" 0.D.

LA-1

8-FOOT LUMINAIRE ARM

purpose whatsoever. TxDOT™ assumes no respons_ibilit%/
r

sion of this standard to other formats or for incorrect results or damages resulting

€ /" Dia. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock
washers per clamp

overned by the "Texos Engineering Practice Act'.

or ony

R

‘ 1|| +_|/2||

kind is made by TxDOT

Clamp
R Y x 6"
A572 GR 50

LA-2

DISCLAIMER: The use of this standord is

Ya

DETAIL NO.1
(HALF _SECTION)

€ 5" Dia. A307 Bolts
2 ot 5" c-c each side
4 bolts & 4 lock
washers per clamp

1 +_|/2||

Clamp
R 3g x 7"
A36

LA-2

Field cut
hole in

A a pole

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.2
(HALF_SECTION)

LA-3

€ %" Dio. A325 Bolts
2 bolts & 2 lock
washers per clamp

/

VAT

%" Dio. x
Sch 80
Pipe

Clamp
R e x 5"
A572 GR 50

3:00:04 PM

LA-2
Ya

DETAL NO.3
(HALF_SECTION)

lum-0.dgn

€ 54" Dia. A307 Bolts

2 ot 4 /4" c-c each side
4 bolts & 4 lock
washers per clamp

1|| +_|/2||

(I

Lip
removed
Clamp
R ¥e" x 6"
A715 GR 50

LA-2

A Ya

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAL NO.4
(HALF_SECTION)

DATE: 6/24/2022

FILE:

jf)“(+2° ,-0°)

—

9'-6" ¥ (10' Nominal Arm Length)

MATERIALS

Pole or Arm

ASTM A27 Gr.65-35 or A148 Gr.80-50,

Simplex A576 Gr.10213 (Br A36 (Arm only)

Arm

0°(+2°,-0%)
#\‘ Pipes

5-6" P

Min.

€ Bolt Holes
Simplex fitting

% "

16"

Strut LPg"x 2" Min.

2" SCH 40 Pipe
2 %" 0.D.

Strut L F¥g"x 2"

ASTM A53 Gr.B, A501, A1008
HSLAS-F Gr.50 40or A1011 HSLAS-F Gr.50 4

o

Arm

—

Strut Plates 2 O

ASTM A36, A572 Gr.50 4 (Qor A588

length
‘ Misc.

ASTM designations as noted

Removable plastic or
galvanized metal cap

2'-3" 4" Min,

]

115" SCH 40 Pipe
1 %" 0.D.

10-FOOT LUMINAIRE ARM

3'-0" 1" Max. 1

O

/2" Dia. x 1"
A325 Bolt
(2 per fitting)

hole in
pole

SN Lock Washer
(2 per fitting)

u Arm Simplex

\a

Pole Simplex
Clamp

UPPER SIMPLEX FITTING

Field cut

— ]

€ '/»" Dia. Holes-
13NC Tapped

Threads

Y2 Dia. x 15"
A325 Bolt
(2 per fitting)

N

S : Lock Washer
(2 per fitting)

Arm  Simplex

Pole Simplex

UPPER SIMPLEX FITTING

Yo" Dia. x 1"
A325 Bolt
(2 per fitting)

Lip

Lock Washer
(2 per fitting)

Pole Simplex
Clamp

LOWER SIMPLEX FITTING

removed

/2" Dia. x 15"
A325 Bolt
(2 per fitting)

N

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex

LOWER SIMPLEX FITTING

Smooth
Lip

DIRECT ATTACHMENT
DETAIL

(pimensional limits ore given to show acceptable
variation in design. Allof a Fabricator's production
of a particular arm length shallhave the same
dimensions within specified tolerances.

@Any of the materials listed for plates may be used
where the drawings do not specify a particular ASTM
designation.

®A576 must be suitoble for forging ond olso meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

@) ASTM A572, A1O08 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shallnot have less
elongation than the grade indicated.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.

~

5" Approx. =

Ya"
ol

5/8"

5" Appox.

'I/Bu

max

1 %"
1y

\ BN N

2"
%" |

—e-|

Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actualarea
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shallbe in
accordance with Item 686, "Traffic Signal Pole
Assemblies (Steel)" and with the details,
dimensions, and weld procedures shown
herein. Weld references call for preapproved
weld procedures which the Fabricator must
obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shallbe
galvanized after fabrication in accordance with
Item 445, "Galvanizing".

Deviation from the details and dimensions
shown herein require submission of shop drawings
in accordance with Item 441, "SteelStructures".
Alternate designs are not acceptable.

Each pole simplex fitting shallbe supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shallbe secured to the pole with the other
hardware items called for in the plans. When
clomp attachment is specified, the Fabricator
shall ship the clamp assembly securely attached
to the pole at the location shown on the plans.

If clomp assemblies are ordered without
poles, the Fabricator shall ship one upper ond
one lower clomp ossembly together in o single
package, including ollnuts ond woshers
required for the clomps ond simplex fittings.

=t Texas Department of Transportation
Traffic Operatlons Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

©TxDOT August 1995 DN: LEH ‘cx: JsY ‘DW LTT

‘CK TEB

REVISIONS

SECTON A-A

SECTON B-B

ARM SIMPLEX DETAIL

CONT [SECT

JOB

HIGHWAY

Tz
S8g

0022|010

076

US90,etc.

DIST

COUNTY

SHEET NO.

22
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DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

= Remove portion of .
lip on lower mast OTHER MATERIALS:
arm clamps .
| 1. Pole simplex shallbe ASTM A27 GR65-35 or A148 GR8O0-50 or A576 GR1021. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.
| . Welded tabs and backplates shallbe -36 steelor better.
1. L 2. Welded tabs and backplates shallbe ASTM A-36 steelor bett
J I J I
[ 'l I I ] | [ I |\|| ] 3. Nylon insert locknuts shallconform to ASTM A563.
3/ |/2||
% | GENERAL NOTES:

1. Materials and fabrication shallbe in accordance with Standard Sheet "MA-C" and with
e the details, dimensions, and weld procedures shown herein. Weld references call for

€ 2" Q@ holes Yo" preapproved weld procedures which the Fabricator must obtain prior to fabrication.

13NC tapped In the absence of specified fabrication tolerances, dimensions shallbe within the

threads % T toleronces generally obtainable in normal fabrication practice.
l_
[
%
=Smooth lip \ |
4 6. Approximately 2 in. diameter hole in upper mast arm clamp.
5" Approx.

POLE SIMPLEX DETAILS

2. Allparts shallbe golvonized after fabrication in accordance with Item 445, "Galvanizing™.
13" The throat of the Simplex shallbe made free of ollrough or shorp edges resulting from the
l galvanizing process.

3. Each simplex fitting shallbe supplied with 2 ASTM A325 bolts, 'in. X 1/3in. and
2 lock washers. The bolts and lock washers shallbe secured to the clamp with the other
hardwore items. The Fabricator shall ship clamp assembly together in a single package,
5" Approx. including ollbolts, nuts, and washers required for the clomp ond simplex fitting.

4. Design conforms to 1994 AASHTO 'Stondord Specifications for Structural Supports
for Highway Signs, Luminaires, ond Troffic Signals" and interim revisions thereto. Design
Wind Speed equols 80 mph plus o 1.3 gust factor. Clomps are designed to support a 60 Ib.
lumingire having on effective projected orea (actuolorea times drog coefficient) of
1.6 sq.ft.,12 ft. moximum orm length.

5. Each assembly shallconsist of one upper piece simplex fitting having o smooth lip ond one
lower piece simplex fitting with the lip removed.

r ony purpose whatsoever. TxDOT assumes no responsibility for the conver-

overned by the "Texas Engineering Practice Act'. No warranty of any
sion of this standard to other formats or for incorrect results or domages resulting from its use.

s

kind is made by TxDOT

3%y

N | _
;/4" n . I'I‘
I @ a0002an0c: B]} -
‘T ) b I_%.. A
Clamp Q_Y4" x 6"

i A572 GR50 or

DISCLAIMER: The use of this stondard is

¢ 2" dia x 6" (6 ea,) A307 bolts 3g x 7" A36
2 @ 4" c-c each section .
for A572 Gr50 |
(5" cc for A36)
(2 nuts, 3 washers, one
lock washer per bolt) |
I
12" clamp -
\/ P ~ . /
- [
e : N For 8.9 - 12 inch diometer SignolPoles
- | ~N S (Two req'd for each mast arm)
A | N PROJECTION
Z See Note 6 .
7 .
- Z | . Y '~ =t Texas Department of Transportation
% . / I Traffic Operations Division
- . CLAMP ON
o R ] )
: a3 D ] I ( q \ Pote quese. FITTING ASSEMBLY FOR
8 gussets) % 2 reqa LUMINAIRE MAST ARM
S CFA-12
N ¢
~N Oy
I LA-2 @TXDOT DN: KAB CK: RES DW: FDN CK: CAL
g"g CLAMP DETAIL |/4 oo REVISIONS CONT [SECT ‘ JoB ‘ H\C}—‘{WAY
. 2 0022|010 076 US90,etc.
L|I_J|:|:l DIST COUNTY SHEET NO.
<
=2 22 | VAL VERDE etc. 86
o 130




DocuSign Envelope ID: DE62524B-A271-4601-AC60-5AFE5BD21818

- ©000
Maximum / K 4
pole | Found- | permissile / / / / 4 // ,/ v SHIPPING PARTS LIST
Type | @tlon Span Wire V2 r—f Lt L : —
STRAIN POLE DESCRIPTION Type | Load (bs.) // // /// // ///\/ y Poles (Without Traffic Signal Arm)
26'Pole A 36-A 5200 5 4000 7 7 V7) g ‘/‘ / : g Strain _poles with Luminaire Strain poles without Luminaire
30' Pole B 36-A 4600 2 ’4 /ff’ S22/, A 7 /1/ Ship each pole with the following Ship each pole with the following
L ' i - ° ‘ Velrl T S Ps hardware attached: hardware attached:
e 30" Pole w!th Lum. B 36-A 4400 g /’ /:3/, 6/ v / / 4 /3 / "I:'OIe handhole at base, pole cap, 2 clamp-on handhole at base, pole caop and
Sa 30' Pole with 20’ Mast Arm c 36-8 5600 2 3000 S s % ype simplex and 1 pipe plug. 1pipe plug.
598 - c v Y LA S A Lz A s/
Tes 30" Pole with 24’ Mast Arm c | 368 5500 & NS 5 3 | P2 el 5 Quontit
La i . . . . . . . . -
5 30' Pole with 28' Mast Arm c 36-B 5300 § AL // o . escription Designation uantity Description Designation Quantity
‘Eiﬁ, 30'Pole with 32’ Most Arm ¢ | 368 5100 ¥ 2000 47 /'//{/// z //// T A 26' Strain Pole SP 26 A-80
o= . A "’ 72 3 —
i 30' Pole with 36'Mast Arm c 36-8 4900 = v ‘, g 5~ N B 30' Strain Pole SPL 30 B-80 30" Strain Pole SP 30 B-80
385 30 Pole with 20 Most Arm & Lum c | 368 5300 g 2 Z L P : :
282 - a lr P N N_o. f D 34' Strain Pole SPL 34 D-80 34' Strain Pole SP 34 D-80
Zav 30' Pole with 24'Mast Arm & Lum. c 36-B 5200 n 1000 A /// N Signeol Heads
-
§°‘°’* 30' Pole with 28'Maost Arm & Lum. C 36-B 5000 9 S o o
co . . .
898 30' Pole with 32' Most Arm & Lum. c [ 368 4800 Span (1) 2 = Poles (With Traffic Signal Arm)
g%g 30' Pole with 36'Mast Arm & Lum. [ 36-B 4500 @ ’ Strain poles with Lumingire Strain poles without Lumingire
] \ - -
t:% 34’ Pole 0 36-8 5600 SIGNALS W|TH ]2 INCH LENS Ship each pole with the following Ship each pole with the following
-ggg 34' Pole with Lum. D 36-B 5400 Pole hardware attached: hardware attached:
o x> T handhole at base, pole cap, clamp-on hon(:.!hole at base, pole cap and
é*t% 5000 l/ /’ y //7 / ype simplex and 3 pipe plugs. 3 pipe plugs.
wet / 4 f
ggé No. of ‘ ,/ // 7 ~/ A Description Designation Quantity Description Designation Quantity
.:‘,g._ @ Numbers on Load Span Charts indicate the number of signal heads on Signdl Healds / 7 / / /// /
'=_§'9 the span. The totalspan wire design load is based on one 5-section —~ 4000 9 4 / // Vi . /
2,5 head and one or more additional 3-section head(s). Design wind @ / , '/ / o/ / / :
53,,. pressures on cables are assumed as 1.0 Ib/ft. Weight of span wire o ’ . /1 g ‘/ (o8 30' SPw/TS Arm SPL 30 C-80 30' SPw/TS Arm SP 30 C-80
20% cables (one per signalhead) is assumed as 0.65 Ib/ft which includes 7 ; 57,12 ‘ 57 e 7
UaE an allowance for conductor cables and miscellaneous hardware. The 8 4 3 / L /, A N
@, 2 effect of the sway cable on load distribution is ignored as it is S 3000 N0 A A 2/
555 assumed to break at design wind conditions. When a pole supports c , ’6/ Vs va ’/ //’ L V7 Traffic Signal Arms (For Type C poles)
8-65 2 spans, the span wire design loads for both spans should be added R=J ) ‘s , 7/ . 37 372 - N -
:\.,_o vectoriolly to determine the design load for that pole. a v 7 ///7 . ‘/ / — Type T Arm (1 Signal) Type TArm (2 Signals) Type UL Arm (3 Signals)
29 o 7’ ) * .
ECD:'E ® 2000 ,/ 7 /' ’, ‘/// R ‘// L. g - i - & ith Ship each Type &rm with Ship each Type Trm with
3-8 : L Span (See Load Span Charts for Maximum) B = ¢ ,'//%,/ Z - . 277 Nominal thelplecljgwingy%Zrdwqrr: wit the following hardware the following hordwore
c c . -
‘EE% :lf-> F 7 s g A7 Z G2 Z - —~ = = Le':rgTh attached: ?tBtl?g:lf:t' Assembl QGB gugf::l?e't Assemblies ceB
- a /7,/ Z|_ 2~ . 2 CGB Connectors, 1 clamp y o '
£38¢ %¢' Galvanized Steel n z/ - L~ with bolts ond washers Connectors ond 1 clomp Connectors and 1 clamp
B ‘ Span Wire Cables ‘ 1000C> - S - with bolts ond washers with bolts and washers
2 o o
o o n g n ~
%.E.é a3 ‘ ‘ Span (ft.) - - ft. Designation Quantity Designation Quantity Designation Quantity
£ 2| | - 1® ) ' 20 20T-80
£ R
& | %’—ﬂ?—dﬁfﬂ U e ca, SIGNALS WITH 8-INCH LENS
u T 1o v |9 ; Steel 24 241-80 24 T -80
b Hor ) Signal
E o i = | o= 'z | Swa
3 s | ol 9 el oo Head | Coble 28 28T-80 28 T -80
] ! ! o o
e :'I': ‘ < B4 222 ‘5542 Strain Pole SignalHead Type Wt. Per Head Wind Area @ 32 321T-80 3211 -80
‘ S & ?CIM_? § < ‘ 5-Section, 12" Lens 125 Ibs 9.6 sq. ft. 36 36 T -80 36 L -80
I v o Dok Pavement | 5-Section, 8" Lens 70 Ibs 4.8 sq. ft. . Luminaire A
- ol o < Crown of Road 3-Section, 12" Lens 75 lbs 5.64 sq. ft. Anchor Bolt AssembIIE>T (1 per pole) Num!nclll':re ersth Quontit
o\ ANANANVA NN " 3-Section, 8" Lens 45 Ibs 3.0 sq. ft emplotes moy be removed ominal Arm  Leng uantity
7\ 2t N G AN A ' AT ARNVANY ANVANYARY, : = Sa: 'L Anchor Anchor for shipment.
A A Bolt Bolt \
R @ Effective projected design wind area Dicmoeter Length Quoantity 8'Arm
(actualarea times drag coefficient)
13, 3-10n
STRAN POLE ELEVATIONS ______ Soq - 46" 26 1 30'Pole 2 N orereooerreweerrserwarmersmerse
HOR'ZONTAL SlGNALS - . ac chor Bolt Assembly consists of the following:
———————Sag = 8'-0" (30' or 34'Pole) 2 4'-3 Top and Bottom templates, 4 anchor bolts, 8 nuts,
— - Sog = 16" (34" ol Bl yoshers;ond 8, Tl oncher deces
Max. Span  #70' (8" or 12" Lens) @ Pole D Min. Sag  9=0"
. Mox. Span 420" (8" or 12" Lens) ® Pole B Min. Sag 60 @ See Sheet “DMA-80"
%' Galvanized Steel lj SHEET 10F 2
I Spaon Wire Cables @
Load Spon
g | \
Charts do
A : ; : not apply Pole ROUND POLES POLYGONAL POLES ;" Texas Department of Transporiation
= | L | Type Dg Dy [@thk H Dg D¢ (4)thk H Traffic Operations Division
o | &) %é Galv. in. in. in. ft. in. in. in. ft. Thi AF
hick h
T \ o Eﬂg w $ — SteelSwoy A [125 |89 [.239 | 26 [13.0 | g0 [.239 | 26 @o,'ec padheindh TRAFFIC SIGNAL
= @ ‘ i K VerticalSignal | able B [135 | 93 |239 | 30 |14.0 | 00 | 239 | 30 thicker materials SUPPORT STRUCTURES
= Clot LS E| B ; c |5 [n3 [239 | 30 [0 [0 [.239 30 may be used.
3 ) | W o <E5 % | ©suay cobie is STRAIN POLE ASSEMBLIES
& T ‘ 5 B *=2Z|52 < Strain Pole 4_‘ to be snugly D 15.5 [10.7 |.239 34 16.0 11.0 .239 34
o c| ¢ <] tightened after
» S 2 oo gc Pavement | olisignalheads (80 MPH WIND ZONE)
2 nak|c ore adjusted Dg = Pole Base 0.D. Dt = Pole Top O.D. H = Pole Height
~ A ©o| N S Crown of Road to height with
Sc 7 /@\ = NN YNNI Y the span wires. SP'BO(I) = 12
QJ K ) 1N N A N A ’ '“\V\\\VA\\VA\\VA\\\/A\\M}\E BV
ﬂ'o' AVIIANT T PAYANVAY @TXDOT March 1996 DN: MS CK: JSY DW: BR CK: JSY
38 STRAIN_POLE ELEVATIONS i
n
© VERTICAL SIGNALS 6% 0022010| 076 US90,etc.
"n'—"iu_'l (Mast arms are not used with vertical signals) oISt COUNTY SHEET NO.
3 22 | VAL VERDE,etc. 87
120A
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for the conver-
om its use.

No warronty of ony

purpose whatsoever. TxDOT™ assumes no respons_ibilit%/
r

overned by the "Texos Engineering Practice Act'.
sion of this standard to other formats or for incorrect results or domages resulting

or ony

R

kind is made by TxDOT

DISCLAIMER: The use of this standord is

3:00:04 PM

DATE: 6/24/2022
sp80.dgn

FILE:

3%" dia Hook for
hanging wire

Span Wire A/%

Design Load

Zinc die cast or

Alum. or Galv. Metal

Cap with min. of 3

set screws. Also see
"Alternate Pole Cap Detail"

1-6"
1-6" Vs J_s..
bl

Luminaire Arm
See Sheet "LUM-A"

Yg" to V2" —

'/a" dia J-Bolt & nut

I

4"

Ya" A

?:’P

Attachment

Ya

SECTION

/" dio Bar for

hanging wire and
J-Bolt attachment

B-8 POL

AL
E

ERNAT
DE

T
CAP

E
T

AL

MATERIALS

Round Shafts or

Polygonal Shafts or AIOT1SS Gr.50

ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Cless 2,
A1011 HSLAS Gr.50 Clc 2, A572 Gr.50

Plates © ASTM A36, A588, or A572 Gr.50
Connection Bolts ASTM A325 except where noted
Pin Bolts ASTM A325

ASTM A53 Gr.B, A501,

Pipe @

A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50

ASTM A475, 7 Wire

Steel Cable Utilities Grode

Galvanized steelor stainless steel

Misc. Hardware or as noted

@ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,

or A1011SS may have higher yield strengths but shallnot
have less elongation than the grade indicated.

@ASTM A1011 SS Gr.50 shallalso have a minimum elongation

of 18 percent in 8 inches or 23 percent in 2 inches. Mat
thickness in excess of those stipulated under A1011 SS
willbe acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

GENERAL NOTES

erial

Design conforms to 1994 AASHTO Standard Specifications for

Structural Supports for Highway Signs, Luminaires, and Traoffic

Signals

and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gqust factor. The maximum permissible span wire design loads
tabulated are calculated at a stress load of 1.4 times the basic

allowable stress. A simultaneous wind on the pole, mast arm,
luminaire is also included.

See standard sheet "DMA-80" for details of clamp-on tra
arms, sheet "MA-C"
"LUM-A" for luminaire arm and connection details, and sheet
for anchor bolt and foundation details.

Fabrication shallbe in accordance with Item 686, "Traoffic
Pole Assemblies (Steel)" and with the details, dimensions, and

and

ffic signal

for traffic signalarm connection details, sheet

"TS-FD"

Signal
weld

procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerances, and shipping practices shallmeet
the requirements of this sheet and Item 686, "Traffic Signal Pole

Assemblies (SteeD".

Unless otherwise noted, allparts shallbe galvanized in
accordance with Item 445, "Galvanizing”, after fabrication.

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Iltem 441, "Steel Structures”. Alternate designs are not

- | See Detail "A" ‘
| 5 )
. [;) . Luminaire Arm -
| —— & Arm Connectors & — f See Sheet "Lum-A
| ggplgr:ezlttt'lfaiﬂ-l" - Traffic Signal Arm
| \ Ném. Arm Lgth See Sheet "DMA-80"
| | ~ @
| ‘ - TI Nominal Arm Length - L ¢
. | | A
| ‘ : 30 racket  [3-0"
S ? iy Assembly End
— Traffic Signal Arm  ~ I e 742‘ < i E— N RS Tenon
DETAL A See Sheet "DMA-80 £ / | —— — L
: = : :
. o £ 1Al
WIS i E’ s T Csee petai s x| 3
Weother Heos Qs e, — € Am Comnector | DI I | Z 3
upplied by E = 35 olg¢
others) ~ 1per | ‘ gl 2 ‘ é, se
Pole AB & D 2 oz .0
3 per Pole C | 2§ | (®) Threaded Coupling for Vi s
‘ gl Z ‘ CGB Connector el e
o [ — n " =~ -
2" Dia Threaded » : g ':f) T . See "ARM COUPLING DETAIL sS|No
Couplings ~ Al £ | L @ [/ | : 5 %
Pole ‘© . 0 . K @
T o) \ ~__ P 0| 5
% \*L s See Detail "C Crown of Road =
B S g
' 4501~ |/’ Connector n s NN REYS \\\/A\\VA\\\,A\Y,Q\\M\V.A\ym\\\ (1) \V/ N
eI WAL AV R
. = N/ \ \ /
P | Weother ENYANA SAVNNVAN TABLE OF DIMENSIONS “A"
. : Head Foundation Arm  Length | 24' | 28' | 32' | 36
g" Dllg Thrfageld @\/ (Supplied §Te§_§Bﬁet Arm Type T | 100 | 1 | 12" | 13"
¢Sy ¢ by others) Arm_Type IIL 0| 1
L
DETAL B STRUCTURE ASSEMBLY
Gz - — )
~
- Rl LR
ar Hondnote Weld Va x"he ‘ Dg + 1¢'
or Handhole We Handhole
Handhole cover | s /Frome
12g min. . " dia th .
? E ®85% Min. IS T Eougll?ngt Ie?\l%ede \ /
%" dia bolt - 2 Penetrotion Threads & S
or screw € of 4"x - .~ e,
: 10" 1.0. © MD-2
Handhol i !
Har;/dhole Frame - D |Z andhole © DETAIL D '/a
B %" x 2" mi —
CEET TN ] BASE PLATE PLAN
i Ya* | | V4" or 3g pole
| ?
I"}D-s ol /a | Base - :
4" or 3g . MD-1 -
Pole e X Va | Plate . 7
> Da
= Threaded
rrrrrrrr - SECTION A-A Couping

DETAL C
POLE ELEVATION

!

Base Plate

DETAL E

(Pole Coupling and
Seam Weld Details)

GOZ Min. penetration, except

1007 penetration within 6"
of circumferentialbase welds.

ARM COUPLING DETAIL

acceptable.
. Anchor Bolt Bolt Bose PL
Fouanotlon Bolt Hole Circle Dim.
0 O ype Diometer Piometer [Diameter LxT
i
5§
=a
@ 36-A 13" 2" 19" 19" x 13"
36-B 2" U/ 21" 21" x 2"
SHEET 2 OF 2

=t Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
STRAIN POLE ASSEMBLIES

(80 MPH WIND ZONE)
SP-80(2)-12
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GENERAL NOTES
REQUIREMENTS FOR INDEPENDENT MOUNTED REQUIREMENTS FOR BLUE’ BROWN & GREEN 1. Signs to be furnished shallbe as detailed elsewhere in the plans and/or as

shown on sign tabulation sheet. Standard sign designs and arrow dimensions

ROUTE SIGNS D AND | SE R|ES GU'DE S|GNS can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

2. White legend shalluse the Clearview Alphabet. The following Clearview fonts
shallbe used to replace the existing white Federal Highwoy Administration
(FHWA) Standard Highway Alphabets, when not specified in the SHSD, or in the

SHEETING REQUIREMENTS plans.
USAGE COLOR SIGN FACE MATERIAL 2 cc\\//-?w
z BACKGROUND WHITE TYPE A SHEETING SHEETING REQUIREMENTS D CV-3W
S BACKGROUND ALL OTHERS TYPE B OR C SHEETING USAGE COLOR SIGN_FACE MATERIAL E CV-4wW
‘§ LEGEND & BORDERS WHITE TYPE A SHEETING BACKGROUND ALL TYPE B OR C SHEETING Em“ g\‘/’_':\""VR
f LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FiLM LECEND & BORDERS WHITE TYPE D SAEETING 3. Route sign legend (ie. IH, US, SH ond FM shields) shalluse the Federal
= LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING ;Egghé%E%MBOLS ALL OTHERS TYPE B OR C SHEETING :ﬁrg:\;my Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod

4. Lateral spocing between letters and numerals shallconform with the SHSD,
and any approved changes thereto. Lateralspacing of legend shall provide
o balanced appearance when spacing is not shown.

5. Independent mounted route sign with white or colored legend and borders
NORTH shallbe applied by screening process with transparent color ink, transparent
MILE colored overlagy film to white background sheeting or cut-out white sheeting

to colored background sheeting, or combination thereof. White legend, symbols

and borders on allother signs shallbe cut-out white sheeting applied to
m colored background sheeting.

6. Information regarding borders and radii for signs is found in the "Standard
Highwoy Sign Designs for Texas". Dimensions shown ond described for borders
ond corner radiion parent sign are nominal. Borders may vary in width as
much as 1/2 inch. Corner radiiabove 3 inches may vary in width as much as
1inch. Borders and corner radii within a parent sign must be of matching

‘ ‘ widths. The sign area outside the corner radius should be trimmed or rounded.

TxDOT assumes no responsibility for the conversion

7. Sign substrate shollbe ony materiol thot meets the Deportmentol Moterial
Specification requirements of DMS-7110 or approved alternative.

8. Mounting details of roadside signs are shown in the "SMD series" Standard
Plan Sheets.

The use of this stondord is governed by the "Texos Engineering Proctice 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.

& [ ] DEPARTMENTAL MATERIAL SPECIFICATIONS
s
<
o ALUMINUM SIGN BLANKS DMS-7110
SCENIC NORTH
SIGN FACE MATERIALS DMS-8300
{ INTERSTATE
4 N\
A R E A ALUMINUM SIGN BLANKS THICKNESS
Square Feet Minimum Thickness
# Less thon 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125
! ) |

| | The Standard Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/
- ;’ ) Opz;’afggns
« L 0 C k h a rt « A u st I n I Texas Department of Transportation s”,;",’;f,’g:’d
[ ]

. State Park Garfield =» IYPICAL SIGN
[Te]
Il i REQUIREMENTS
2
NG
3 TSR(3)-13
gg TYPICAL EXAMPLES TYPICAL EXAMPLES HCS:TxDOT gz;;:rgnzom D:‘omTXDsS; e szam b TXDOTH\GH;;TXDOT
. REVISIONS 0022|010 076 US90,etc.
L'I__, CI:' 12'03 7'13 DIST COUNTY SHEET NO.
32 z 22 | VAL VERDE.etc. | 89
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DISCLAIMER:

REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

(EXCLUDING

STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

No worronty of any

TxDOT assumes no responsibility for the conversion

"30:)” WRONG
ENTER WAY

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

SPEED
LIMIT

25

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND,BORDERS

AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND,BORDERS

AND SYMBOLS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

The use of this stondord is governed by the "Texos Engineering Proctice 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.

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

GENERAL NOTES

1. Signs to be furnished shollbe as detailed elsewhere in the plans and/or os
shown on sign tabulation sheet. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

2. Sign legend shalluse the FederalHighway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

3. Loterol spacing between letters ond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spacing of legend shall provide
a balanced appearance when spacing is not shown.

4. Black legend and borders shallbe applied by screening process or cut-out
acrylic non-reflective black film to background sheeting, or combination
thereof.

5. White legend and borders shallbe applied by screening process with transparent
colored ink, tronsporent colored overloy fim to white bockground sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

6. Colored legend shallbe applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

7. Sign substrate shallbe any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

8. Mounting detoils for roodside mounted signs ore shown in the "SMD series"
Standard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness
Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

The Standard Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

;’Qb Traffic
= Operations
I . Division
SHEETING REQUIREMENTS SHEETING REQUIREMENTS Texas Department of Transportation Standard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
z BACKGROUND FLO#J;LEL%CVI\;:NT TYPE B, OR Cy, SHEETING BACKGROUND WHITE TYPE A SHEETING TYP|C AL S|GN
0 FLOURESCENT
BACKGROUND TYPE B_, OR SHEETING
§ LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM YELLOW GREEN FL CFL REOUIREMENTS
(] LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING kﬁgEggﬁggggRS BLACK ACRYLIC NON-REFLECTIVE FILM
o C
[}
N
gﬂ SYMBOLS RED TYPE B OR C SHEETING TSR(4)- 13
S FILE: tsr4-13.dgn on TxDOT [ew TxDOT Jow TxDOT [ex: TxDOT
L};E ©Txp0T  October 2003 CONT |SECT JoB HIGHWAY
. REVISIONS 0022|010 076 US90,etc.
Ei‘-’_‘l 129-_%38 713 DIST COUNTY SHEET NO.
ok 22 | VAL VERDE,etc. 90
L4 ]
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GENERAL NOTES: o
1. Details show o typicol worning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required, 12" Beocon
install the upper beacon. w/ Visor

(See Note 6) ————»

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

requirements. ign (See Note 3)

-0

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

Screw-In Type Anchor Foundation as per manufacturer's recommendations. couse damage to
conductors. (See

On a slope, installone edge at ground level. Screw-In/Drilled Shaft Note 6)

>,

c

2 K . . Drilled pole for wire
° 4. Use either a Screw-In Type Anchor Foundation or a Drilled Shaft entry, remove any
*E’ Foundation as shown elsewhere in the plans. When plans require a burrs or rough

g Drilled Shaft Foundation, see standard sheet TS-FD. Install the edges that may

s

o

=z

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

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
Materiol Producer List (MPL) in the file "Highwoy Traffic Signals'.

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

TxDOT assumes no responsibility for the conversion

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

4 /2" outer dia.
cast Aluminum pipe

3
<
o
Q
°
=]
a
o
£
5
£
[
(=
w
n
o
.}"_- 7. Conduit in foundation and within 6 in. of foundation is subsidiary to (see note 8) =
E% the Item 685, "Roadside Flashing Beacon Assemblies." o
£o o
2 c
EE 8. Unless otherwise shown on the plans, pole shaft shallbe one piece, o . —Frangible
Tu::’,, Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Breakaway n z ‘; Pedestal
59 Aluminum conduit willnot develop the necessary strength and will Electrical 2 £l Pole Base
38 Connectors ‘g I (See Note 9)
83 not be allowed. (See Note 10 < e
2 and detail /‘ *F o N~ 3
gf 9. Per manufacturer's recommendations, engage all threads on the pedestal ~
g-.? pole base and pipe unless the pipe is fully seated into base. In high See Note 13 \L 15" Flush (0,+1/2™)
w5 winds, use a pole and base collar assembly to add strength and prevent |
-};g loosening of connection. A acarar ~ K /
53 S . . Driled Shaft ~ — -
,,z 10. Provide single pole non-fused watertight breakaway electrical connectors for F[,'uﬁdoﬁoﬂ or - 18" min. 18" min.
.0 . . .
[+ ﬂ'é frangible pedestalpole bases, as shown on TxDOT's MPL in the file "Roadway Screw-In Type 6" Conduit
22, llumination and Electrical Supplies." Approved models are listed under Anchor Foundation i}
g o Iltem 685. For ungrounded (hot) conductors, installa breakaway connector (See Note 4)
c . .
o = with 0 dummy fuse slug). For grounded (neutrol) conductors, installa
breakaway connector with a white colored marking and a permanently installed
dummy fuse (slug). Conduit to [ g S B S E,
Flosher Cobinet 5/8" X 8 Ground Rod
11. Provide clearance as shown obove the sidewalk or povement grade ot the edge g:f:;i;g:tm& 2 Copper Clad ed
of the road. When a bottom beacon is not used, mount the bottom of the sign (Size oS Shown on Ground Rod
at least 7 ft. obove the sidewalk or pavement grade at the edge of the road. Layout Sheets) (See Note 12)

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

pad

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

FRONT SIDE

Line Side @0 @ - - - - - — - — — — — — — —

Insulated | ‘ Load Side
Conductors ‘ ! Insulated
\W ‘ | Conductors g ° Opz;’afggns
/ ; il T = : / I Texas Department of Transportation s”,;",’;f,’gfd
From ‘ i | N ‘ To Flashing
Flasher [ [ Beacons HI[[[G::‘ m
i R [/ : [ 11 il ROADSIDE FLASHING
8 | —
o o | ] . | BEACON ASSEMBLY
c Equipment J__ S J
NS Grounding -
gﬂ Conductor RF BA- 13
38 NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS e T
uu NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEw 5.3 12_?4 REVISIONS 0[)232 010 SOZSY USQSOH'E:Tt(;'O
= I'qtggsa o 22 | VAL VERDE.etc. | O]

L/ ]
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L

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 111. CULTURAL RESOURCES V1. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Standard Specifications in the event historical issues or Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological artifacts are found during construction. Upon discovery of hazardous materials by conducting safety meetings prior to beginning construction and
Item 506. archeological artifacts (bonmes, burnt rock, flint, pottery, etc.) cease moking workers aware of potential hazards in the workplace. Ensure that all workers are

List MS4 Operator (s) that may receive discharges from this project. work in the immediote oreo and contoct the Engineer immediotely. provided with personal protective equipment appropriate for any hazardous materials used.

They may need to be notified prior to construction activities. Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

[X] No Action Reauired (] Reauired Action used on the project, which may include, but are not |imited to the following categories:
1. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Action No. compounds or additives. Provide protected storage, off bare ground and covered, for
2. products which may be hazardous. Maintain product labelling as required by the Act.
[] No Action Required Eﬂ Required Action 1. Maintain an adequate supply of on-site spill response maoterials, as indicated in the MSDS.
In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
Action No. 2. in accordance with safe work practices, and contact the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper contaimment and cleanup
1. Prevent stormwoter pollution by controlling erosion and sedimentotion in 3. of all product spills.
accordance with TPDES Permit TXR 150000
4 Contact the Engineer if any of the following are detected:
2. Comply with the SW3P and revise when necessary 1o control pollution or ) * Dead or distressed vegetation (not identified as normal)
required by the Engineer. * Traosh piles, drums, canister, barrels, etc.
IV. VEGETATION RESOURCES * Undesirable smells or odors
3. Post Construction Site Notice (CSN) with SW3P information on or near * Evidence of leoching or seepage of substonces

Preserve native vegetation to the extent practical.

the site, accessible to the public and TCEQ, EPA or other inspectors. ) i . .
Contractor must adhere to Construction Specification Requirements Specs 162,

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

No warranty of aony kind is made by TxDOT for ony purpose whatsoevel

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

4, When Contractor project specific locations (PSL‘s) increase disturbed soil 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
area to 5 acres or more, submit NOI to TCEQ and the Engineer. invasive species, beneficial landscaping, and tree/brush removal commitments. (] ves X No
. If "No", +then no further action is required.
5 [I. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER [X] No Action Required [0 Required Action If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.
: ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
O .
E USACE Permit required for filling, dredging, excavating or other work in any Action No. D Yes Iz No
o . .
L water bodies, rivers, creeks, streams, wetlands or wet areas. . If "Yes", then TxDOT must retain a DSHS I|icensed asbestos consultant to assist with
o The Contractor must adhere to all of the terms ond conditions associated with the notification, develop abatement/mitigation procedures, and perform management
T the following permit(s): 2 activities as necessary. The notification form to DSHS must be postmarked at leost
g * 15 working days prior to scheduled demolition.
g |z No Permit+ Required 3. If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any
o scheduled demolition.
o |:| Nationwide Permit+ 14 - PCN not Required (less than 1/10th acre waters or 4 R . . ..
b wet lands affected) ) In either case, the Contractor is responsible for providing the date(s) for abatement
T activities and/or demolition with careful coordination between the Engineer and
é’ [] Notionwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) asbestos consultant in order to minimize construction delays and subsequent claims.
2 [J 1ndividual 404 Permit Required V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, Any other evidence indiccting possible hazardous mo+eriols.0|? con+omino+ior.1 discovered
g D Other Notionwide Permit Required: NWP# CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES on site. Hazardous Materials or Contamination Issues Specific to this Project:
g AND MIGRATORY BIRDS. No Action Required |:| Required Action
o Required Actions: List woters of the US permit applies to, location in project .
2 and check Best Management Practices planned to control erosion, sedimentation . . . . Action No.
o ond post-project TSS. [X] No Action Required [J Reauired Action :
5 .
5 1 Action No.
+ . 2.
("]
("]
r 2. 1. 3.
£
é‘s 3 2 VII. OTHER ENVIRONMENTAL [SSUES
- O
<9 (includes regional issues such as Edwards Aquifer District, etc.)
o 4. 3.
v o
Sf= [X] No Action Required [J Reaquired Action
The elevation of the ordinary high water marks of ony areas requiring work 4.
to be performed in the waters of the US requiring the use of a nationwide Action No.
permit can be found on the Bridge Layouts.
1.
. If ony of the listed species are observed, cease work in the immediote aregq,
Best Management Practices: do not disturb species or habitat and contact the Engineer immediately. The 2.
Erosion Sedimentation Post-Construction TSS work.moy not remove ac-r:ve nests from br:dges ond other structures dL.Jrnng
nesting season of the birds associated with the nests. If caves or sinkholes 3. B Design
[] Temporary vegetation Silt Fence [ vegetative Filter Strips are discovered, cease work in the immediate area, and contact the % DIvIs%on
ngineer immediately. i Standard
[] Brankets/Matting [J Rock Berm [] Retention/Irrigation Systems Engineer immediately I Texas Department of Transportation
[ Muten [ trianguiar Filter Dike [] extended Detention Basin
) ENVIRONMENTAL PERMITS,
[ sodding [ sond Bag Berm [ constructed wetlands LIST OF ABBREVIATIONS
Interceptor Swale Straw Bale Dike Wet Basin
D ? D D BMP: Best Management Practice SPCC:  Spill Prevention Control axd Countermeasure I SSUE S AND COMM I TME N T S
[ piversion Dike [] Brush Berms [J erosion Control Compost CGP:  Construction General Permit SW3P:  Storm Water Pol lution Prevention Plan
DSHS: Texas Depar-tment of State Health Services PCN:  Pre-Construction Notification
Ne [J Erosion Control Compost [J Erosion Control Compost [JMuich Filter Berm and Socks FHWA: Federal Highway Administration PSL:  Project Specific Locotion E P I C
o5 T . p .
Qo Mulch Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks |MOA: Memorandum of Agreement TCEQ:  Texas Commission on Environmental Quality
36 O ! O ! (] Como ! MOU:  Memorandum of Understanding TPDES: Texas Pol lutant Discharge Elimination System it enic.dn o X001 [ RG [owe VP Y
N [] compost Filter Berm and Socks [_] Compost Filter Berm and Socks [X] Vegetation Lined Ditches MS4:  Municipal Separate Stormwater Sewer System TPAD:  Texas Parks and Wildlife Department TTen P
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Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

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)

by TxDOT for any purpose whatsoever.

damages resulting from its use.

.No warranty of any kind is made
formats or for incorrect results or

f this stondard to other

"Texas Engineering Practice Act"

Top of Fence *\

4' minimum steel or wood posts spaced at 6'to 8'.
Softwood posts shaollbe 3" minimum in diometer or nominal 2" x 4",
Hardwood posts shallhave a minimum cross section of 1.5" x 1.5"
Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15".

Attach the wire mesh and fabric on end
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

sewn vertical pockets for steelposts).

Woven filter
fabric

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

Minimum trench size shallbe 6" squore.
Backfilland hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

G

Filter fabric 3' min. width.

Backfill& hand tamp.
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SECTION A-A

90° Embed posts 18" min.
FLOW\ 4\ or Anchor if in rock.
y e

GENERAL NOTES

1. Vertical tracking is required on projects where soildistributing activities have occurred

unless otherwise approved.
2. Perform vertical tracking on slopes to temporarily stabilize soil.

Provide equipment with a track undercarriage capable of producing linear soil impressions
measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

4. Do not exceed 12" between track impressions.

Install continous linear track impressions where the minimum 12" length impressions are
perpendicular to the slope or direction of water flow.

Dozer tracks create track imprints

¢
%
<<\
parallelto the slope contour.

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

TxDOT ossumes no responsibility for the conversion o

The use of this stondard is governed by the

DISCLAIMER:

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires 0 minimum of five horizontal wires spaced ot

a maximum of 12 inches apart and all vertical wires

spaced at a maximum of 12 inches apart.

SEDIMENT CONTROL FENCE USAGE GUIDELINES

A sediment control fence may be constructed near the downstream perimeter
of a disturbed area along a contour to intercept sediment from overlond

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

Sediment control fence should be sized to filter a maximum flow through
rate of 100 GPM/FT . Bediment control fence is not recommended to control
erosion from a droinoge oreo lorger than 2 acres.

LEGEND

Sediment Control Fence

S

6DPBIE2022
eEllfdgn

VERTICAL TRACKING

g ® Design

Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

FENCE & VERTICAL TRACKING
EC(1)-16
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