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Project Number: RMC 6385-38-001
County: Hunt, ETC Control: 6385-38-001

Highway: IH 30

GENERAL NOTES

Project Description: Install in accordance with the current Texas Manual on Uniform Traffic
Control Devices and the current National Electrical Code unless otherwise specified on the plans.

Furnish all signal equipment unless otherwise specified.
Questions prior to letting may be submitted by email to the name listed below:

District Traffic Office:
Darius Samuels, P.E. -darius.samuels @txdot.gov

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

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TXDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/

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

TxDOT Project Supervisor: All work on this contract will be scheduled and directed by the
following person. Payments will be made on a monthly basis for work completed and accepted
according to specifications. All payment requests shall be directed to the same:

Darius Samuels, P.E.
1365 N. Main St.

Paris, TX 75460
Phone: (903) 737-9498

Prior to beginning operations, a pre-construction/conference meeting between the Contract’s
representative and the Department will be arranged by the Department. This meeting will be to
outline the proposed work procedures, sequence of work to be followed, and discuss the required
traffic control. Plans, specifications, unusual conditions, and other pertinent items regarding the
work will be discussed. The Contractor’s job superintendent is requested to attend this meeting.
Plans are required on this project.

ITEM 2 — INSTRUCTIONS TO BIDDERS
Article 5- This project includes plan sheets that are not part of the bid proposal.

View plans on-line or download from the web at:

General Notes

Project Number: RMC 6385-38-001
County: Hunt, ETC Control: 6385-38-001

Highway: IH 30

http://www.txdot.gov/business/letting-bids/plans-online.html

Order plans from any of the plan reproduction companies shown on the web at:
http://www.txdot.gov/business/letting-bids/repro-companies.html

ITEM 7 - LEGAL RELATIONS AND RESPONSIBILITIES

No significant traffic generator events identified.

ITEM 8 - PROSECUTION AND PROGRESS

Working days will be charged in accordance with item 8.3.A.6 Other.

Working days will be charged Monday through Friday, excluding national holidays, regardless
of weather conditions or material availability. Work on Saturdays, Sundays and national holidays
will not be permitted without written permission of the Engineer. If work requiring an Inspector
to be present is performed on a Saturdays, Sundays and national holiday and weather and other
conditions permit the performance of work for 7 hours between 7:00 a.m. and 6:00 p.m., a

working day will be charged.

This project includes SP 008---003 which allows up to a 90-day delay to begin work on the
project to acquire material such as DMS equipment.

ITEM 9 - MEASUREMENT AND PAYMENT
Maintain equipment on the project until accepted by TxDOT.

ITEM 502 - BARRICADES, SIGNS AND TRAFFIC HANDLING

Meet both of the following conditions on the roadway before work can begin:
1. The work schedule is approved and

2. No more than five workdays will pass between the beginning of Item 502 and the actual
commencement of the roadway work bid Items.

Furnish a phone number reachable 24 hours a day. Be available to return call within two hours.

Truck mounted crash attenuator(s) shall be furnished by the Engineer. This work will be paid for
under Item 6185 for stationary set-ups.

The traffic control plan for this contract consists of the installation and maintenance of warning
signs and other traffic control devices shown in the plans, specification data which may be

General Notes Sheet 3




Project Number: RMC 6385-38-001

County: Hunt, ETC Control: 6385-38-001
Highway: IH 30

included in the general notes, applicable provisions of the Texas Manual on Uniform Traffic
Control Devices (TMUTCD), traffic control plan sheets included in the plans, standard BC

sheets and Item 502 of the Standard Specifications. Traffic Control will be considered subsidiary
to the various bid item.

At no time will equipment be parked on or within two feet of the edge of travel lane without
proper lane closure set up and in place.

The Contractor’s personnel shall be dressed in approved attire while outside vehicles and/or
while performing work on the highway right of way. For daytime and nighttime activity, flaggers
shall wear high-visibility safety apparel the meets the Performance Class 2 or 3 requirements of

the ANSI/ISEA 107-2004 publication entitled “American National Standard for High -Visibility
Apparel and Headwear”.

ITEM 618 — CONDUIT
Use rigid metal sweep ells for all conduits entering the controller base.

Attach all conduits to any type pole with conduit straps spaced at maximum intervals of five feet
and within three feet of each side of any enclosure.

Provide boring equipment capable of tracking location and depth of bore head at all times. Bore
head must be able to change bore direction without removing bore head. Mark depth of conduit
at ten feet intervals along the length of bore and provide a copy of depth and location
information.

Shore pits for jacking or boring conduit when closer than five feet to the back of the curb.
Consider shoring subsidiary to this Item.

Maintain a minimum vertical cover of 24 inches on all conduits except when it crosses flow line
at which point it is a minimum of 36 inches.

Maximum depth of sweep ells will be 36 inches unless otherwise shown.
ITEM 628 - ELECTRICAL SERVICES

Install according to utility company requirements.

ITEM 6028 - DYNAMIC MESSAGE SIGN SYSTEM

Send all ITS related material submittals to District Traffic Operations for approval.

General Notes

Project Number: RMC 6385-38-001
County: Hunt, ETC Control: 6385-38-001

Highway: IH 30

Use pre-qualified materials and products from the TxDOT “Material Producer List” on the
TxDOT website.

The dynamic message signs and controllers will be supplied by the Department. All DMS
equipment furnished has been shop tested.

Pick up the furnished DMS equipment at the Greenville Area Office located at 3001 IH 30 East,
Greenville, TX. The contractor must sign for the equipment received. Signal Shop.

Once received up from the yard, assume responsibility for the DMS equipment until final
acceptance of the project.

Construct controller/pedestal service foundation in accordance with standard sheets ITS(21) —
15, ED(9) — 14, and ITS Controller/Pedestal Service Foundation Details as shown on plans. The
foundation is subsidiary to this Item in accordance with this special specification.

Electrical licenses and certifications for this project will be as per Item 7 of the current Texas
Standard Specifications and any special provisions to Item 7.

Furnish all materials and repair any sod, pavement, sidewalk, or other property damaged during
the construction, this is according to Article 7.12 of the standard specification.

Ensure that all materials furnished are corrosion resistant and exhibit no rust.

Verify actual location of utilities and take adequate precautions to prevent damage to utilities,
storm sewers, and existing signal equipment.

After all construction is complete, all circuits are checked, and the DMS equipment is ready to
turn on, notify District Transportation Operations. Inspectors will perform a preliminary check of
all details. Prepare all field wiring inside the controller cabinet for termination prior to this
inspection. When the installation is complete, all safety related items on the punch list are
completed, place in normal operation, this will start the thirty-day test period.

General Notes Sheet 4




Texas
Department
of Transportation

CONTROLLING PROJECT ID 6385-38-001

Estimate

DISTRICT Paris
HIGHWAY [H0030

CONTROL SECTION JOB 6385-38-001
PROJECT ID A00180057
COUNTY Hunt TOTAL EST. oI
HIGHWAY IH0030
ALT BID CODE DESCRIPTION UNIT EST. FINAL
416-6022 DRILL SHAFT (SIGN MTS) (48 IN) LF 48.000 48.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cYy 38.800 38.800
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 2.000 2.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 400.000 400.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 4.000 4.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 425.000 425.000
618-6075 CONDT (RM) (3") (BORE) LF 140.000 140.000
620-6010 ELEC CONDR (NO.6) INSULATED LF 260.000 260.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 3.000 3.000
628-6151 ELC SRV TY D 120/240 060(NS)SS(N)PS(U) EA 2.000 2.000
650-6028 INS OH SN SUP(30 FT BAL TEE) EA 2.000 2.000
6008-6025 | ITS GRND MNT CAB (TY 4) (CONF 1) (REL) EA 2.000 2.000
6028-6002 | INSTALL DMS (FOUNDATION MTD CABINET) EA 2.000 2.000
6185-6002 | TMA (STATIONARY) DAY 30.000 30.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext

& Quantity Sheet

COUNTY Hunt

Report Created On: Feb 9, 2022 9:17:19 AM
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

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

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

devices, construction pavement markings, and typical work zone signs. Xhe requlremen+s.of ISEA "Americon National S+OndGZd for ?ugh—Zusub|||+y

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

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

—_

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

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

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

when flagging is used at night.

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

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

1. Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
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 approval of the Engineer.

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

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

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

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

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

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

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

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

revi + h ropriat rk n istance.
evised to show appropriate work zone distance DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

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

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

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

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

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

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

devices. SHEET 1 OF 12
. . . . . . . %;§§§‘V® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles = éﬁgﬁZ
must be parked away from travel lanes. They should be as close to the ITexasDePaftmenfOle’a"SPO"faﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn ohe TxDOT [ck TXDOT [ows TxDOT [cx: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY

REVISIONS 6385| 38 001 IH 30

4-03 71-13

9.07 8_ 14 DIST COUNTY SHEET NO.

5-10 5-21 PAR|  HUNT, ETC. 6

95




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
< NEXT X MILES SIZE SPACING
. NEXT X MILES => TRAFFIC
(ODT’I‘OHO| 20-1oT % %R20-5T | FINES
620-2 see Note -la DOUBLE ' . i
H 1 and 4) % X% R20-50TP 55 NSlgn Conventional| Expressway/ Psos-redd SSlgrjnA
PR ROAD WORK umber Road Freeway pee pacino
1 { O <= NEXT X MILES or Series X
f * q X %G20-2bT | WORK ZONE G20-1bTL v
X o X X 4
CROSSROAD 2 gxg? MPH | (Apprx.)
| |
X X X 1
b + + INTERSECTED | Block - City <= | 10007 -1500° - Hwy X cw22 48" x 48" | 48" x 48" 30 20
§0 §‘° ROADWAY 1000° -1500° - Hwy => 1 Block - City cw23 35 160
} | >} cw25 40 240
ROAD WORK \ » N Q .
<= NEXT X MILES 620-1bTR| ROAD WORK CW1, Cw2 £ 320
NEXT X MILES => NEXT X MILES = , csJ ' ' 50 400
END 80 END | ] " " " "
620-1aT . f Limit WORK ZONE Cw7, Cws, 36" x 36 48" x 48
(Optional ROAD WORK T BECIN min. S G20-2bT % % CWO. W11 55 5002
see Note N o1 | EEER wWORT ’ ’
1 ond 4) G2o-2# WORK 620-5T | REa Wntes e cwi4 60 6002
% % G20-9TP | 7oNE
; . S . ADDRESS d * 65 7002
H Moy be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC G20-6T Ty / CW3, Cw4, 70 8002
(See note 2 below) % % R20-5T DE)IUNEELSE ﬁ CW5, CW6, 48" x 48" 48" x 48"
1. The typical minimum signing on a crossroad approoch should be o "ROAD WORK AHEAD" (CW20-1D)sign and a % % R20-50TP| 2% END cws-3, 75 900 2
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. 1P| iomers, ROAD WORK CW10, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standord Highway Sign Designs for
Texas" monual for sign details. The Engineer may omit the advance warning signs on low volume . . . . .
crossroads. The Engigeer will de'rermincge whe'rheryo rood is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER 1. The Engineer will determine the types and location of ony odditional traffic control devices, {TMUTCD) typical opplication diograms or TCP Stondord Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger and accompanying signs, or other signs, that should be used when work is L R . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ Minimum distance ffom work area to first Ac'jvgnce Wm:mng sign nearest the
location ond spacing of any sign not shown on the BC sheets, Traffic Control Plon sheets or the Work . . . . work area ond/or distance between eqch additional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT}sign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used as necessary.
will determine whether a roodway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plaons.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
1/2 mile

3. Distonce between signs should be increased as required to have
or more advance warning.

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS

WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS

|
D <> " % %G20-9Tp [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN 0o TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs”.
WORK % % R20-5T =
0-5T _, | NoT FINES WARNING
* %620-5 ﬁ&?"x WEE Cw1-4L Ra-1 lpAss DOUBLE " SIGNS 5. Only diamond shaped warning sign sizes ore indicated.
XX Tate) | -
CW20-1D NAME appropriate . e STATE LAW
CW1-4R % % G20-6T ADDRESS CW13-1P |'wen % % R20 50TP5-“.. TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\‘ggk STATE G20-10T % R20-3T % ¥ Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
¢ 3X CHI3-1P Type 3 Barricade or X X X X X Sizes.
e————= CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q q q q
\
<& / N P LEGEND
T o 5o oo —_— _ _ _ _ _ _ — Type 3 Barricade
/ => /f A \ <& / / & ! / e / " or .
; 92 o0 1 i e 9o o — O OO | Channelizing Devices
b => WORK // => /eginning of SPEED/ p END -
i // T SPACE / - NO-PASSING R2-1| LIMIT WORK ZONE |52 2 | Sign
x Channel izing €SJ Limit b ) 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 odditional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 ¥ % location NOTES X Spacing chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
chonnel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
AYOUT OF FOR R TREA F TH T to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for eoch specific project. SHEET 2 OF 12
fe >l X XG20-9TP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %G20-57| ROAD WORK'| | "\ TRAFFIC WARNING No decimals shall be used. Sarety
ROAD NEXT X MILES % %R20-5T | FINES SIGNS I Texas Department of Transportation s,;‘;’,ﬁ,’gi’d
CLOSED|R11-2 CWi-a . >< >< DOUBLE o STATE LAW O The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 % XG20-6T ik ¥ ¥ R20-50TP| mer, TALK OR TEXT LATER shal | be used as shown on the sample layout when advance
cvn-s Barricade or  CWi3-1P —wmce— | Re-! L gggglOT F;fgé“ signs are required outside the CSJ Limits. They inform the
channelizing motorist of entering or leaving a part of the work zone
devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
» X X X X X if workers ore present.
/ | y - - ) - - - y PROJECT LIMIT
L // ¥% CSJ Iimit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<&
d % _— _— _— _— —_— —|— _— _— _— _— _— —_— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channel izing ~——CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices | Control Plan. FILE: bo-21. dgn one TDOT [cks TXDOT [ows TxDOT [ex: TxDOT
p R2-1
RK 5] // END X \SPEED <><> Contractor will install o regulaotory speed |imit sign at ©m-00r_Noverber 2002 CONT SECT e e
SPACE ROAD WORK LIMIT D the end of the work zone. REVISIONS 6385 38 001 IH 30
D WO >< >< WORK ZONE [620- 2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 ¥ ¥ 7-13  5-21 PAR HUNT, ETC. 7
I3




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

Reduced speeds should only be posted in the vicinity

No warranty of any

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

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

@ \ }\\\\\\\§§\\\ N\ AN\

= -
|

IO AN b ANNY ANNNNNY b |o |O |o
See General See General
\ (750" - 1500") Note 4 ‘ ‘ See General Note 4 ‘ ‘ (750" - 1500") Note 4
[ |
WORK 5P
SPEED WORK ZONE | 620730
LIMIT G20-5aP SPEED SPEED
7 O ZONE ?_FI’NEAII-:TD LIMIT WORK VZVg,FjE LIMIT
SPEED ZONE | G20-5aP G20-5aP
R2-1 LIMIT R2-1 70O R2-1 SPEED 70
[3 R2-1
60| ™ c0 SPED s
6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed ore present in the work zone ond modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mount ing height.
Long/Intermediate Term Work Zone Speed Limit+ signs, when approved as described 3. 1Scpeed zgne_sugrﬁ Oref',lrluerTGJFEd for one direction of travel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or each direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph ond less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5, Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver S 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit moy be inc!uded on the desigr_1 of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
t.mrrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = ) [‘ngse’,g’n
in the traveled woy. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
. . .. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) 2]
FiE: bc-21. dgn on TxDOT  [exs TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT Jos HIGHWAY
REVISIONS 6385 3§ 001 IH 30
?-07 2:12? DIST COUNTY SHEET NO.
-3 PAR _ HUNT, ETC. 8
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

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

DISCLAIMER:

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

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

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports.

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

guide the traveling public safely through the work zone.

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

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

T’ 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaoged or cracked substrates ond/or

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

_ 4 RN % 8. ldentification markings may be shown only on the back of the sign substrote. The moximum height of letters and/or company logos used
Paved \\///\\\M-T Paved 7 //\\\///\\'m % . v for identification shall be 1 inch,

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

RAT F K fi 1 "Tex 1 ni form Troffi trol i " Port
% When plocing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight ond plumb. 1. The types of sign supports, sign mounting height, the size of signs, and the type of sign substrates con vary based on the type of
Objects shall NOT be placed under skids as a means of leveling. work being |:_>erformed. _The Engineer is respon§|ble for selec_:'rmg 'rhe_oppror_)rla're size sign for the type of work being performgd. Tr_1e
Controctor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in

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

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

more than one hour.

1
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FILE

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies o location up to 1 hour.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
ORI “I‘_ protrude or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
| above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paoved surface, except
/0 HE procedures for attaching sign as shown for supplemental plaques mounted below other sign§. .
— substrates to other types of 2. IR: g?ﬁom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
T '|F R sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TE FH Support 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
Il
~ shal | not appropriate Long-term/Intermediate sign height.
FH HE protrude 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
| obove sign R F
DOUBLE Nails shall NOT $12E_OF SIONS o . . . .
: 1. The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN_SUBSTRATES
KERS Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT i M shal | be ottached support that is being used. The CWZTCD lists eoch substrate that con be used on the different types ond models of sign supports.
Sign supports shall N o . A 2. "Mesh” type materials are NOT aon approved sign substrate, regardiess of the tightness of the weave.
extend more thon I, S directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support Mul +ip|e fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
back of the sign . ° screws that do not penetrate the face of the sign panel. The screws shall be ploced on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
Fiber Rein:‘orced Plastic ony meons Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SICN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) ond @s published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice ond first class workmanship in accordance with Department Standards and Specifications.
of ot least the some gouge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediote stotionary signs installed on square metal tubing may be turned oway from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STO\I:/SLOW podtTilesStTlgg ;hgwprlrmry method Tolgogfrgl: 'frﬂglc WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The /SLOW paddle size should be 24" x 24”. : : : ; ; 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shal | be retroreflectorized when used ot night, | !+ Permonent signs cte used o give notioe of troffic lous or reguiations, coll covered when not required. ‘ ‘ ’ °
3. STOP/SLOW paddies may be attached to @ stoff with a minimum gtiention 1o condions hat are poremtiqlly hazardous 1o trafilic operations,

4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign foce and mointain their opaque properties under cutomobile headlights at night, without domaging the sign sheeting.

5. Burlap shall NOT be used to cover signs.

6. Duct tope or other adhesive material shall NOT be offixed to a sign face.

7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.

show route designations, destinations, directions, distances, services, points
of interest, and other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through a work zone need the same,
if not better route guidance as normally installed on a roadway without

length of 6’ to the bottom of the sign.

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

construction.
. . . . oo SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, T. Where sion supporTs require the use of weights to keep from turning over, the use SHEET 4 OF 12
remove or cover Th‘? permonent s!gnsfun‘hl *h? permanent s1gn message matches of sondbags with dry, cohesionless sand should be used. ' 73@ Traffic
N ;2?(;50:3:%0,‘5?‘1”'0”' For details for covering large guide signs see the . The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiﬁseigln
24 ' constant weight. I Texas Department of Transportation Standard

purposes, they shall be visible to motorists at all times. gordgse OShSF?g SUPPSH weights. ¢ 35 Ibs ond o maximum of 50 Ibs
4, If existing signs are to be relocated on their original supports, they shall be - 20ndbags should weign g minimum o S an X1 S.
installed on crashworthy bases as shown on the SMD Standord sheets. The signs - Sandbags shal| be made of 0 durable material that tears upon vehicular

< 24" S < 24" S shal | meet the required mounting heights shown on the BC Sheets or the SMD impact. Rubber such os tire inner tubes) shal | NOT be used. BARR l CADE AND CONSTRUCT lON

P i
24"
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
4
5
6

. Rubber ballosts designed for chonnelizing devices should not be used for

Stondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed ond monufactured
E‘""‘Oz"i‘"g 'dRe"_ it Eg":g?:"go; dg:"’_““;mck relocating existing signs. with rubber boses may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order 'te & . . 7. Sandbags shall only be placed along or laid over the base supports of the
— e = 5. 1f permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashwor'rhy_suppor'rs as shown on the BC s'randc_:rd shee'rs,_ hung with rope, wire, chains or other fosteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLF_QS standard sheets or the CWNZTCD list. The signs Shal! meet the regun’ed r[!oun‘hng along the length of the skids to weigh down the sign support, (4 ) - I
heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be ploced under the skid and shall not be used to level
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TxDOT Jexs 1x001 [ows TxDOT [exs 1x00T
BACKGROUND ORANGE TYPE Br OR C; SHEETING 6. Any sign or traffic control device that is struck or domaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 conT [sect 408 HIGHNAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced os soon os possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 6385 38 001 |IH30
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 P CounTY SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 5-21 PAR| HUNT.ETC 9
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No warranty of any

TxDOT assumes no responsibility for the conversion

% Max imum 24" 2x6 Sign Sign > Sign
* Maximum 4x4 M (= 12 sq. ft. of L # skid 4 Post & Post : Post—
21 sq. ft. of wood Il Il sign face H H )
/ sign face post  oxg 27 26 26 :
- " x| H
N RN % 1o :
8 : H
L q,(°"(\ = « ,ﬂ )
% %4x4 > . » A H e
wood M 60 x <|e} desirable ol desiravle
ost 72" block block qH : .
p l » HE h 18
" ?’;” 34" min, ]n Optional I‘:‘ .
= & Length of skids may 48" HE strong soils, | reinforcing 33
T Top **:;:d be increased for minimum HH 35" min. in | sleeve ———i3 34" min. in Base
4 + additional stability. ofe wedk soils. (172" larger ofe strong soils See the CWZTCD Post
See BC(4) pos HH than sign 1 woe U Y for embedment.
for sign x4 x 40" Top HH ﬂ 918“ . 55" min. in
30 height 24" Vi See BC(4) areror st 146 posti x : weak Soils.
; = : 4 2x4 b N HH :
requirement - 2%6 f::i;rl'ngn 24" /x race (174" larger E g Anch?r Stub :
I requirement 3/8" bolts w/nuts than sign K ;:1/4 larger :
[H| I m L 0 = or 3/8" x 3 1/2" /L post) ———=11): oS H |
| - — B~ [ min.) | ofe 3
—L R - e & e ‘
|<—>| |<—>| OPTION 1 OPTION 2 OPTION 3
40" " Front 4x4 block 4x4 block i ! .
o 36 Stoe Sice (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS — e S
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS GROUND MOUN ED SIGN SU o S
Refer to the CWZTCD and the manufacturer’'s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.

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

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

DISCLAIMER:

DATE:
FILE:

16 sq. ft. or less of any rigid sign WEDGE ANCHORS

substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
172" plywood is allowed. sign supports for signs up to 10 square feet of sign
face. They may be set in concrete or in sturdy soils
if opproved by the Engineer. (See web oddress for
"Traffic Engineering Standard Sheets" on BC(1)).

9 sq. ft. or less-
10mm extruded
thinwal | plastic
sign only

@ 3/8" x 3" gr. 5 bolt

2 1) joini
Sign panel and supporfs OTHER DESIGNS

©000000000@000 0]

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 3/4" x 1 3/4" x 11 foot GENERAL NOTES
o 12 ga post
[l (DO NOT SPLICE) 13/4 " x 1 3/4 " x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
o b lhole to hole) 12 ga. support 5 bolt supports, but 3/8" bolts with nuts or 378" x 3 1/2"
[ : | t b d every joint for final
-l 1 3/4" galv. round telescopes into sleeve 1374 " x13/4 " x 129" : ngﬂ:g:?:z.ms e used on every joi i
N with 5/16" holes . thole to hole) : &
MY or 1 3/4" X 1 374" . . . ~ 12 ga. square o ) > 2. No more than 2 sign posts shall be placed within o
[l square tubing 13/4 " x13/4" x 52" (hole > perforated : © 7 ft. circle, except for specific materials noted on the
N to hole) 12 ga. square perforated tubing upright ——— =  \—— = o CWZTCD List.
Upright must Kl I S — tubing diagonal brace j 3"
+e|e§cope to . I [e o o o #)e o o o o Q I - 3. When project is completed, all sign supports and
provide 7' height °f Completely welded foundations shall be removed from the project site.
above pavement N1 2" x 2" x 59" i v owt . o )
p ag" |\ 1374 " x 1 3/4 " x 32" thole ] R around tubing This will be considered subsidiary to Item 502
o[ to r_1ole) 12 ga. square perforated i DS 12 go. perforated
© tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
ofe—— ° o o o (hole to hole)
NP7 o 3/8" X 4-1/2 ar 12 go. square % ¥ Wood sign posts MUST be one piece. Splicing will
150 5 o © 5 BOLT (TYP )g . . _{ perforated NOT be allowed. Posts shall be painted white.
7 s - — N tubing sleeve
49 ot S | - | welded to skid [ See the CWZTCD for the type of sign substrate
s pin at angle - - o 60 | that can be used for each approved sign support.
[ ° © 0o o0 oo needed to - le) : ~N
match sideslope B A—
- N = SHEET 5 OF 12
2.5 = " ® Traffic
@1/18 3 Safety
Welds to stort on 7 . ivision
Texas Department of Transportation
opposite sides I P P Standard

going in opposite

directions. Minimum
i i ini 48"

N -2" 2"
back. 1111 pucale, 12 ga BARRICADE AND CONSTRUCTION
&7 right
weld % ot ik _ uprig TYPICAL SIGN SUPPORT
weld— N % veld storts here 9000500000000 0000000]
starts b
here weld I 5
SINGLE LEG BASE 32 BC(5) -21
Side View FILE: be-21. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
(©7TxDOT November 2002 CONT | SECT Jos HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS oy 6385 38| 001 | 1H 30
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 521 AR HONT BT T 1o
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable messoge signs (PCMS) . Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
eignt characters per word), not incluging simple words such os *10, fo0d/Lone/Rom Closure List L Action to Take/Effect on Travel Location Warning % x Advance
3. Messages should consist of a single phase, or two phases that P u : Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
;h'::".:”:;“fh:“;:‘:: ownen 2?213220:" gc’;gﬂrf\:::;ge pone ! should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
in use, i y u -
o minimum 7 feet above the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC UsS XXX I-XX E UsS XXX SPEED MAY XX
Do not "flash" messages or wor:ds incluc_ﬂed ir_\ a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
. Do not present redundant information on a two-phase message; i.e., _
keeping two lines of the message the same and changing the third 1ine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS, Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY T0
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
Egghm?§;ebgf|$gi$|:hgzm g: cl::gi(:r:goo:e:;é message board rather than CLOSED 10 BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. 1
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
. If disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY IN LANE in Phase 2. Li'l:llE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPL ICATION GUIDELINES WORDING ALTERNATIVES
oulevard IF-l\[;g nondo{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL can be interchonged as appropriacte.
czr::g% AN Ng:m N 2. The Ist phose lor both) should be selected from the 2. Roodway designations IH, US, SH, FM and LP con be interchanged as
"Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :‘lr';'“g :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
0Q Phase Lists". 4. Highwoy names and numbers reploced as appropriate.
([:)Zgzzll’N%OU'fe Eé#gUR RTE glgh‘rdLone EIT&TLN 4, A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY con be interchonged as needed.
aturday is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do_Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropriate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendor doys should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :§IF; WI;N g'frze'f SLN no more thaon one week prior to the work.
E E unda
XXXX Feet XXXX FT Telepzone PHONE SHEET 6 OF 12 -
Fog Ahead FOG_AHD Temporary TEMP §® Traffic
Freeway FRWY, FWY Thur sday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR gafe,ty
Freevoy Blooked [ FWY BLKD To_Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sandary
riday Traffic TRAF
Hozar dous Driving [ FAZ DRIVING | [rerelors TS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Moter To il HAZVAT Toosday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
T Time Minufes [ TIWE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy A Vehicles (1 IVEW, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Lnformotion Lo Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit z LI 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT CHANGEABLE MESSAGE SIGNS" above.
Westbound (route) W -
Left Lane LFT LN Wet pusemen-r WETUPVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it BC ‘6) 2]
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement |isted above. FILE: be-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT | sEcT J0B HIGHWAY
Mointenonce MAINT for, or replace that sign. REVISIONS 6385 38 001 IH 30
Roadway 4, A full motrix PCMS may be used to simulate o flashing arrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 oror ooty p——
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 PAR| HUNT, ETC 11
TO0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

" Eg:’[;i:;5?:;?:3:?&:,2#sbzfpgﬁs?ggééf'id',;g:do‘f:";:g;':o'[?f:,rzg g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

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

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

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

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) % o o
o o
R See D & OM (VIA)
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N N OR °
shal | be mounted in approximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without o o ® °
damaging the reflector. The Barrier Reflector mounted on the side of . [ (] ° b *
the CTB shall be located directly below the reflector mounted on top of Install o minimum of .° .°
the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB seporates two-way traffic, three barrier reflectors shall be as per monufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L] LJ
mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in ° ° ® ° ° °
the detail above. ) DEL INEATION OF END TREATMENTS J o J e o o
5. When CTB seporates traffic traveling in the same direction, no barrier [ ] e 0o o [ ] e 6 06 0 O [ ] [ ] [ ] [ ]
reflectors will be required on top of the CTB. ® [ ] [ ] [ ) [ °
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR (] (] ° ° (] (]
the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TKLEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {right arrow shown; _
shal | NOT be used as CTB delineation. End treatments used on CTB‘s in work zones left is similor) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the opppropriote crashworthy left is similar)
recommendat ions. standards as defined in the Monual for N . e . . . .
10.Missing or domaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASHI. Refer 5. Bl:le CAUZION_ display consists of four corner lomps flashing simultaneously, or the Alternating
by the Engineer. to the CWZTCD List for opproved end iamond Coution mode as shown. .
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line caution display is NOT ALLOWED.
'ng P I I I treatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
8. Minimum Igmp "on time" shall be approximately 50 percent for the flashing arrow and equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display moy be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Board SHALL NOT BE USED to laterally ’shif'r traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lignhts shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.
2. Worning lights shgll NOT bc-.: instal !ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type By or Cp Sheeting meeting the requirements of Departmental Material Specification DMS-8300.
4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 1o supplement other traffic control REQUIREMENTS
devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIM
O l¢) d ) 0 A 0 ¥ . R UM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with iégg\}l_gg/?\ggYBcE)sIzlﬁAggNZ:ETE
. The locati f i light i flect drums shall be as shown elsewhere in the plaons. i automatic dimming devices.
8 e location of warning lights ond warning reflectors on Wi i p c 48 x 96 15 1 mile q TRAFFIC BARRIER OR GUARDRAIL.
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in o series. FLASH I NG ARRow BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging taper may be used for delineation. If used,

the successive flashing of the sequential worning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 floshes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning 1ights aore intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12

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

AR REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manug! for BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning |ight ot the Assessing Safety Hardware (MASH). )

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level or
2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARRO“ PANEL’ REFLECTORS’

3, e e CHZICD. 4 Tihs are required on freowoys unless orervise noted WARNING LICHTS & ATTENUATOR

The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. in the plons
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5. A TMA should be used anytime that it con be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in odvance of the area of crew exposure
reflective surfoce area of ot least attaches to the drum. . . . . . L. . without odversely offecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason a TMA should not be required is when @ work
1 BorT C A ¢ FILE: bo-21. dgn phe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT
DMS 8300-Type B or Type C. . . . areg is spread down the roadway and the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6385 38 001 IH 30
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oIsT COUNTY SHEET No.
713 52 PAR| _HUNT, EIC. 12
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

GENERAL NOTES

1.

2.

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

For intermediate term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections
one-piece cones may be used with the approval of the Engineer but only
if personnel are present on the project at all times to maintain the
cones in proper position and location.

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

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

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

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

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

2.

9

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

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

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

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

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

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

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

Drum body shall have a maximum unbal lasted weight of 11 Ibs.

10. Drum ond base shall be marked with manufocturer’s nome ond mode! number.

RETROREFLECTIVE SHEETING

1

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

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-ploce ond exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES R9-9, R9-10, R9-11 and R9-110 Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
detectable and include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shall be lorge enough to hold up to 50 Ibs. of sand. ) gt':;s["ggzs +§:2§:°$T+2e:?::2|O:?sg;?‘f?:?é: g;f;z';fjuse the SHEET 8 OF 12
This bose,_ \!:hen filled with the I?OI lost material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be 73@‘ Traffic
35 Ibs (minimum) ond 50 Ibs (moximum). The ballast may be sand in one placed across the full width of the closed sidewalk instead Safety
to three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation sDt’a‘;l;ﬂggd
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestriaon barricades similaor to the one pictured
of sandbogs will be allowed, however height of sandbogs obove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfoctorily delineate o pedestrion BARR l CADE AND CONSTRUCT lON
Built-in ballast con be constructed of an integral crumb rubber base or path. . . .
lid rubber base 4. Tape, rope, or plostic chain strung between devices are not
3 gw|d+ K tire sidewal | b d for ballast d d detectable, do not comply with the design stondards in the CHANNELIZING DEVICES
: fecyc ed truc f're sidewa ?H“ang$cgs?. +or allast on drums approve "Americans with Disabilities Act Accessibility Guidelines
or this type of ballast on e . 15T, . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hozordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian borricoges should use 8" nominol bgrricode
holes in the bottoms so that water will not collect and freeze becoming rails 3z sho:q on BC(191 pr?¥|gTd ;no+h+hg :op_T9|| pf:;ldes FILE: bo-21. dgn phe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT
truck hicl . a sSmoo continuous rai suitable for haon rairling wi no
6 go??ég:ds:STT :Ofuge gTage;eo;cfgp of drums splinters, burrs, or sharp edges. @©TxDOT November 2002 CONT |[SECT JOB HIGHWAY
) T . REVISIONS 6385| 38 001 IH 30
7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_2] DIST COUNTY SHEET NO.
7-13 PAR| HUNT, ETC. 13

Handle

Top should not
allow collection

of water or
debris

18" min

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

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

2" max
(typ. }

42" max

36" mi

Eoch drum shal | have

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

top stripe being
orange.

< Taper to allow
for stacking o

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

Continuous smooth

36" rail for hand trailing

Detectable Edge

2" Max.

DA
minimum of 5 &
drums 3 >

See Ballost
Note 3

)

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

by Engineer

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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

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

Chevrons and other work zone signs with an orange background
shal | be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise

specified in the plans.

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

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

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

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

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

10




DISCLAIMER:

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

2. Chevrons are intended to give notice of o sharp
change of alignment with the direction of travel
ond provide additional emphasis ond guidance for
vehicle operators with regard to changes in
horizontal alignment of the roadway.

3. Chevrons, when used, shall be erected on the out-
side of a sharp curve or turn, or on the far side
of an intersection. They shall be in line with
and at right angles to approaching traffic.
Spacing should be such that the motorist always
has three in view, until the change in alignment
eliminates its need.

2"

18"
Min.

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

5. Chevrons shall be orange with @ black nonreflec-
m tive legend. Sheeting for the chevron shall be
retroreflective Type Br or Type Cr. conforming to
Departmental Material Specification DMS-8300,
= unless noted otherwise. The legend shall meet the
— requirements of DMS-8300.

36"

—

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

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

CHEVRONS

GENERAL NOTES

1. Work Zone channelizing devices illustrated on this sheet may be installed

in close proximity to traffic ond are suitable for use on high or low

speed roadways. The Engineer/Inspector shall ensure that spacing ond

placement is uniform and in occordance with the "Texas Monual on Uniform

Traffic Control Devices" (TMUTCD)

Channelizing devices shown on this sheet may have a driveable, fixed or

portable base. The requirement for self-righting channelizing devices must

be specified in the General Notes or other plan sheets

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

4, The Contractor shall maintain devices in a clean condition and replace
daomaged, nonreflective, foded, or broken devices and bases as required by
the Engineer/Inspector. The Contractor shall be required to maintain proper
device spacing ond al ignment.

5. Portable bases shall be fabricoted from virgin ond/or recycled rubber. The
portable bases shall weigh o minimum of 30 Ibs.

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

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

2

18"

36"

back to back
4/’7

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted

on drums.

=pd

8" to 12" 8" 10 12" 8" to 12" 8" to 12"
= e — —
Pal
Pa) o
) =
55 ’ 3
» . E - |3
58 ’ 4 - §|F
26 . See rr?4n : See F I
gog ° note 7 13 « note 7 < |8
Cod 45 24 4 ]
o o
LC [=]
g2 © 3
98¢ ! 5 &
e VP-1L VP-1R ¥ | & S |2
ke S o
+—0 =
95E Fixed Base Sug:s:e R c Rigid E
il w/ Approved oadway ‘s
_6 g3 Adhesive Base Sur face . o Support ©
89 g T
8o~ X\ % ZA 24
i-e o
o8g 18" _..,.._—‘_ Self-righting (o Loen o
C_E Support
Tes R embedment
g g N depth
L£oo F1XED
o0 9 . . . .
St (Rigid or self-righting)
ISF]
g0 DRIVEABLE
X LU ————
L]
L
e 1. Vertical Ponels (VP’s} are normally used to channelize
£35 . . traffic or divide opposing lanes of traffic.
=32 8" to 12 2. VP's may be used in daytime or nighttime situations.
o= F*_____ﬂ They may be used ot the edge of shoulder drop-offs and
B2E5 — other areas such as lane transitions where positive
Co* doytime ond nighttime delineation is required. The
L8y Engineer/Inspector shall refer to the Roadway Design
S8, Monual for additional requirements on the use VP's
wdb 24" for drop-offs.
- hg min 3. VP's should be mounted back to back if used at the edge
vgo n. 36" of cuts adjacent to two-way two lane roadways. Stripes
S . min. are to be reflective orange and reflective white and
§og should always slope downward toward the travel lane.
el 4, VP's used on expressways and freewoys or other high
oS0 speed roodways, may have more than 270 square inches
ook of retroreflective orea facing traffic.
+,p 5. Self-righting supports ore available with portable base.
508 See "Compliont Work Zone Traffic Control Devices List"
08§ (CWZTCD).
9O+ 6. Sheeting for the VP's shall be retroreflective Type A or
JEwn A . A
Type B conforming to Departmental Material Specification
[NVN" .
£-z v DMS-8300, unless noted otherwise.
¥ (Riaid Lf-riahting) 7. Where the height of reflective material on the vertical
Lo 'gid or self-righting ponel is 36 inches or greater, a panel stripe of
xo 6 inches shall be used.
PORTABLE
VERTICAL PANELS (VPs)
1. Opposing Traffic Lane Dividers (OTLD) are
delinegtion devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporary
12" CW6-4 centerlines. The upward and downword orrows
fe——— on the sign's face indicate the direction of
) M Ponels traffic on either side of the divider. The
I~ mounted base is secured to the pavement with an

adhesive or rubber weight to minimize movement
coused by a vehicle impact or wind gust.

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

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

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

LONGITUDINAL CHANNELIZING DEVICES (LCD)

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

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

used only when shown on the CWZTCD Iist.

4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers
on BC(7) when placed roughly parallel to the travel Ianes.

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

WATER BALLASTED SYSTEMS USED AS BARRIERS

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

Minimum Suggested Maximum
Posted| Formula qu:ii[ggéihs nggz;T?z?z
Speed * % Devices i
10" 117 12° on a on a
Of fset|/Of fset|Offset| Taper Tangent
30 2| 1507 165° 180 30’ 60’
35 L='%§- 205'| 225'| 245'| 35° 70’
40 265°| 295’| 320° 40° 80
45 450°| 495'| 540" 45’ 90"
50 500 | 550'| 600’ 50° 100’
55 L=WS 550'| 605'| 660’ 55° 1107
60 600’ | 660’ | 720 60’ 1207
65 650°'| 715°| 780’ 657 130
70 700°| 770’ | 840" 70" 140
75 750’ | 825'| 900’ 75° 150°
80 800’ | 880'| 960’ 80’ 160’

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

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

(FT.}

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

roodway speed and barrier opplication.

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

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

4. Water ballaosted systems used as barriers should not be used for a merging taper except in low speed
urban areas.
should be designed to optimize road user operations considering the available geometric conditions.

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

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

When used on o toper in a low speed urban area, the toper shall be delineated ond the taper length

SHEET 9 OF 12
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If used to chonnelize pedestrians,
systems must have a continuous detectable bottom for users of long canes and the top
of the unit shall not be less than 32 inches in height.

longitudinal chonnelizing devices or water ballasted

CHANNEL IZING DEVICES

BC(9)-21

HOLLOW OR WATER BALLASTED SYSTEMS USED AS TR o 1007 o 00T [ow 15001 [ 001
o OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS e
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

TYPE 3 BARRICADES

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

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

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

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

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

6. Barricades shall not be placed parallel to troffic unless an odequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

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

barricoded in the same monner.

Eoch roadway of @
divided highway shall be

ROAD
CLOSED

PERSPECTIVE VIEW

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

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricode striping should slont
downward in the direction of detour.

______.__;|[]

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

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

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

Typical
Plostic Drum

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

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

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

kind is made by TxDOT for any purpose whaotsoever.

DISCLAIMER:

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

Barricades shal |l NOT
be used as a sign support.

Minimum

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

4’ min., 8 max.

48"

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

AN

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

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

TYPE 3 BARRICADE (POST AND SKID)

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length
are not required of the culvert widening.
on one-way roadway
€9F LEGEND
- q°; x QD Plastic drum
—8 z§| ¢
w P —_— QD Plastic drum with steady burn Iight
' 2% - or yellow warning reflector
10 E g _%P é%% ##;::\\\\\\ 2 J
O o - . .
M M M o £ é @ Steady burn worning Iight
] Zo [ ]| or yellow warning reflector
il il il 28l o
xS .
2o . Increase number of plastic drums on the
= é U side of approaching traoffic if the crown
8' max. length Type 3 Barricades € > = width makes it necessary. (minimum of 2
<8 @ ond moximum of 4 drums)

CULVERT WIDENING OR OTHER [ISOLATED WORK WITHIN THE PROJECT LIMITS

3 -]
I " min.
2" min,
[ " min,
28"
min.

Two-Piece cones

DATE
FILE

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

Alternate @
Approx. QD
| 50° I

| | !

One-Piece cones

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

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

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

1

Tubulor Marker
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Min. 2 drums Min. 2 drums 1. Traffic cones ond tubulor markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. ;’ Safety
borr icade QD STOCKPILE borricaode 2. One-piece cones have the body and base of the cone molded in one consol idated I Texas Department of Transportation sDt'aV,'ﬁd'g”] o
unit. Two-piece cones have a cone shaped body and a seporate rubber base,
\\) / or ballast, that is added to keep the device upright ond in place.
QD 3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
o o o o 1 Bonds os shows above. — The et lactive bonds shol | hove a smeoth. seaied BARRICADE AND CONSTRUCTION
oWl ove. e retlective ve Mmoo eale
On one-way roads Desirable outer surface and meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
downstreom drums stockpile location ch . . . Specification DMS-8300 Type A or Type B.
or barricode may be is outside annelizing devices parallel '_ro TI:'OffIC 5. 28" . .
. should be used when stockpile is . cones and tubular markers are generally suitable for short duration ond
omitted here clear zone. within 30° from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site BC ( ] 0) - 2]
<= to maintain them in their proper upright position.
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn DN: - TxDOT ‘CK:TXDOT‘DW: TxDOT \cx:TxDOT
|:> durations. @TXDOT November 2002 CONT |SECT JOB HIGHWAY
1. Cogeshor tubulor markers used on eoch project should be of the some size REVISIONS 6385 38 001 1H 30
and shape. 9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 713 5-21 il coonr ST
PAR| HUNT. ETC. 15
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No warranty of any
ility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadway Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS
POXY A ADH -

1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 0 0 PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the CSJ 1imits unless otherwise stated In the plans. 2. The above shall not apply to detours in place for less than three . WMM

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

eae . . . TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 2% Yy —= [} ROADWAY MARKER TAB,S DMS-8242
plons or specifications. so as not to leave a discernable marking. This shall be by ony method - Adhesive pad

4. Povement markings shal | be installed in occordonce with the TMUTCD gpproved by TxDOT Specification Item 677 for "Eliminating Existing Height of sheeting A Iist of prequal ified reflective raised povement morkers,

ond as shown on the plans. Pavement Markings and Markers". is usually more thon non-reflective traffic buttons, roadway marker tabs and other

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

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

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

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

successful on a particular type pavement may be used.

6. When stondard pavement morkings are not in place ond the roadway 4 Y STAPLES OR NAILS SHALL NOT BE USED TO SECURE

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

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

PASS WITH CARE signs at the beginning of sections where passing

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

with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roadway morker tabs used os quidemarks

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

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

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

roadway.

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

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

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

Section to determine specification compliance.

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

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

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

1. Removable prefabricated pavement markings shall meet the requirements

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

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

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

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

project shall be of the some monufacturer.

4. Markings failing to meet this criteria within the first 30 days ofter
plocgm?n'r §h0|| be replaced at the expense of the Contractor as per 3. Adnesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

sur faces.
Guidemarks shall be designated as:

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

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE JASED o 127 Yo o o o oo o o\o o 070 o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0 0 O o O o O o
i oomoo ooomoo NO-PASSING i 4"
\ , DOOODOogc’SOOODOOOD oogooo ooonoo REFLECTORIZED L
— PAVEMENT 4 to 12" x
Yell Yellow &7 Aﬁ’ LINE
o> Yellow P yetiow > Type 11-A-A Type Y buttons uaRKINGS L
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, 1-A 0{* [T-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o 0“mdc o o o o o o
MARKERS
T pe II-A- A
* <a y <5 LINES OR SINGLE 80" + 3"
oo OODO OI:IOOODOOODOOODOOOI:I REFLECTORIZED

NO-PASSING LINE PAVEMENT

I —-& —— —— oo o0 o0o0DOo/o oonol ooo gogionO MARKINGS
|:‘,> Yel low Type Y w_ jo q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

T I-C

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

g"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL IZING LINE USED T0 PAvEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type I-C or I11-A-A 30"+/-3"
—b'—'d—
/ RAISED OoonooaO a a \DODOD

a
omooomooobmooobmooobDooomooo0DbdOOODOOODOOODOO CENTER . .
T PMAAVREKMEERNS.I- |<— ‘. | 30 | I<i>l<i>|
Wit ype W buttons Type 1-C or II-C-R <5 L INE 100 —=t= > Type W or
—— e — ol low —— —— Ooooo oooon o non/ Dooono Doodon Y buttons

Type I'A\a Type Y bu++ons\ <,):' OR s .
oOooooOo0o0O0 OooODoOoOoOb0DoO0OoO0OODbODOOODOOOCODOOOODOOOODODOOODO LANE |<_4° :144

REFLECTORIZED

| ]
INE s T — il
cDooomo0OO ooonooonooonooonoynooonooonooon L MARK INGS e 10" —4 30’ | White or Yellow

o> el Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or L1-A-A

[e]
o

- \hite —— — — Doooo ooooo noq\_ oooon pooon (when required)
E|,> ( Type W buttons Type [-C or I1-C-R LINES
omooomooomooobmooomoooDdoOObYWHDoOOOQOOODOOODOOODD palsED O o o o o o o o o
REFLECT PA T MARK 1-2"
EFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL [ARY m::nf u] u] O u] u] u] O u] /; u]
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP Fau

L INE REFLECTORIZED - - -

PAVEMENT
.

MARK INGS 3 9
Type W buttons I:{/-Type I-C <:| |<_>|<—>|

——— White /— ——— ——— oooon gocoo \I:IOI:IOI:I goool oooon [m[e nle/n]
' < Type 11-A-A Type Y buttons <5 REMOVABLE MARK INGS 5 16" pe
- oonooo%onooonooonooono%nooonooonooonooon WITH RAISED =
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No warranty of any
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(See notes 4 & 5)

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.
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See note 1)
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Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle
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Flashing Arrow Boord

Sign Troffic Flow
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48" X 24"
(See note 2) A CW20-1D
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See note 1)

TCP (2-1¢)

Minimum Ssuggested Moximum| .. .
Posted T Desi[oblih Spacing of M?I-Ig:n Suggested
aper Lengths Channelizing f Longitudinal
SD:fd * % Devices Spezlnq Bﬂfgéruséoce
10 11" 12 On a on a f "B"
offsetOffsetlorfset| Taper | Tangent | D1STON®
30 2| 150" 165" | 180’ 30 60" 120 90’
35 |.- g_s 205'| 225' | 245'| 35° 70° | 160 120"
40 265'| 295°| 320’ 40° 80" 240 155
45 450°| 495’ | 540" 45° 90’ 320’ 195
50 500°| 550'| 600" 50' 100’ 400" 240’
55 L=WS 550| 605'| 660’ 55° 110° 500 295
60 600’ | 660" | 720’ 60’ 120’ 600’ 350"
65 650’ | 715°| 780’ 65 130’ 700’ 410°
70 700’ | 770’ | 840 70° 140 800" 475"
75 825'| 900’ 75’ 150 900 540
% Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v v

GENERAL NOTES

1. Flogs attoched to signs where shown, are REQUIRED.

2. All traffic control devices illustrated are REQUIRED, except those
denoted with the ftriangle symbol may be omitted when stated in the
plons, or for routine maintenaonce work, when approved by the Engineer.

3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.

4. Shadow Vehicle with TMA and high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in odvonce of
the orea of crew exposure without adversely affecting the

per formonce or quality of the work

If workers are no longer present

but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA,
5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
surface, next to those shown in order to protect a wider work space.
6. See TCP(5-1) for shoulder work on divided highways, expressways ond

freeways.

7. Inactive work vehicles or other equipment should be parked near the
right-of-way line ond not parked on the paved shoulder.
8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER T I N R
Conventional Conventional Roads Conventional rot asg 0" 638538 001 IH 30
:‘-g?{ g:% PAR HUNC'[I)'U,NTYETC SHTE’Z
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No warranty of any

TxDOT assumes no responsibility for the conversion
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The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.
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RAMP
CLOSED
R11-2bT
48" X 30 cwW25-1T
48" X 48"
G ‘ G |-Channel izing
n Devices at
a 20’ spocing
B 1 See TCP(2-5q)
n for lane closure
™ details if a lone
closure is needed
to close a lane
> which is normally
S required to enter
w the ramp.
- -

\\fSee TCP (2-64a)

for advance
warning signs

RAMP
CLOSED
AHEAD

LEGEND

Type 3 Barricade [ N ]

Channel izing Devices

Truck Mounted

Heavy Work Vehicle Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Ok vl |
SNE Y

%% Taper

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

lengths have been rounded off.

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

S=Posted Speed (MPH)

TYPICAL USAGE

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

GENERAL NOTES

1.
2.

Flogs attached to signs where shown, are REQUIRED.

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

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

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

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

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

Additional Shadow Vehicles with TMAs may be positioned in each

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

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

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

48" X 48" for lane closure
(Flags-
TCP (2-6q) see nere TCP (2-6b) TCP (2-6¢) Chzoge 30 TCP (2-6)-18
© x0T December 1985 CONT | SECT JOB HIGHWAY
ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 2ou 40p 638538] 001 I 30
8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 PAR HUNT, ETC 19

166




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.
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c=ZzZzZz2|Type 3 Barricade @@ |Channelizing Devices
. Truck Mounted
- | - | - | - | END (I |reavy Work venicie | @R |,55E8 ator <rua)
i -2 ROAD WORK Trailer Mounted @ Portable Changeable
| | | | Flashing Arrow Boord Message Sign (PCMS)
G20-2
8 § § § g § § g 5le 48" x 24 - [sign <p |rroffic Fiow
P 3 3 3| D3 2 3 AEAYAYE A2
12 HERHEIR S 1204 HEFIEaE O e 00 Jrioe
£ & & & g & & &
| | i 5 | | i DM“:'““;T Suggested Maximum
esirable Spacing of Si ted
N g F’S%?e%d Formulal  Toper Lengths Channelizing Lonl;g;gfisd;im
S | | o | | o % % Devices Buffer Space)
© ] 5] * 10° n’ 12" | On a on a "B"
'% SVSIZI)-(SBIQ ;% Of fset|Offset/Of fset] Taper | Tangent
| | ¥ OR | | ¥ 30 2| 150°| 165" | 180°' 30’ 60’ 90’
5 5 WS 7 7 7 G v 7
o] NS
Shadow Vehicle with 2 | ) 2 35 L= 5o | 205°| 2257] 2457f 35 70 120
TMA aond high intesity,—] LEFT Shadow Vehicle with —] 40 265°| 2957 | 320'| 40 80’ 155°
rotatin flashin TMA and high Tn'I'esH'y 7 7 7 7 7 .
| ”: $,|n s ing, 7 . SHOULDER | rotating, flashing, ’ =~ . 45 450°'| 495 | 540°'| 45 90 195
g:ﬁobeol Tgﬁ'r(s). " CLOSED oscillating or m 50 500‘| 550'| 600°| 50° 100 240"
2021 -50L strobe Iights. 55 || .y [ 550'] 605°] 660°] 55 110’ 295°
LEFT | | L a8 x 48" | | L 60 600" | 660" 720 | 60" | 120" 350"
SHOULDER - @ 1000 FT - @ 65 650'| 715°] 780°| 65 130 410
CLOSED, | | CW16-3aP | | 70 700°| 770’ [ 840'| 70’ 140’ 475°
m 30" X 12" . m 75 750°| 825°| 900'| 75 150° 540"
Y S Y 80 800'| 880’ 960’| 80’ 160° 615
CW21-5aL | | Py ] 0 | | Py -
48" x 48" * T * < ¥ Conventional Roads Only
g » Y ) - » "y xxTaper lengths have been rounded off.
o | | | | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
RIGHT
LEFT - 5
o
I I SHOULDER 8 I I 3 SEE(%ESR
. CLOSED, TYPICAL USAGE
| | 8 | | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
¥ e Pe -2 CW21-5aR DURATION | STATIONARY | TERM STATIONARY| STATIONARY
- o Cwzi-5aL - 7Y 48" x 48" TCP(5-1a) | TCP(5-1b) TCP(5-1b)
M 48" X 48 "
N g | N | L | N
) -t ) L :
2]
I I RIGHT I | RIGHT GENERAL NOTES
@ - ) SHOULDER @ -] SHOULDER
| CLOSED, | CLOSED 1. A Shadow Vehicle with o TMA should be used anytime it can
| | | | CW21-5aR be positioned 30° to 100’ in advance of the area of crew
48" X 48" exposure without adversely effecting the performance
™ or quality of the work. Type 3 barricades or drums may be
| ) | Cw21-5aR | Y4 I L substituted when workers on foot are no longer present when
48" X 48" i i 16-3aP i *
sy vt vimn e S e S, SHIE. | oy e e
g l rotating, flasning. 9 l rotating, flashing, oR 2. 28" tall or taller one-piece cones will be allowed only for
2 | oscil IcrI-,Ing or ’ 2 | oscillating or Short Duration or Short Term stationary operations when
2PN strobe |ights. vl e strobe lights. workers are present to maintain the devices upright ond in
x| ™S . x| S . RIGHT proper location. Intermediate Term stationary work areas
5 | | 8 5 | | 3 SHOULDER should use Drums, Vertical Ponels or 42" tall two-piece
= © = © CLOSED cones.
1000 FT
I I I |
& & & & CW21-5bR
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o A RAIEAYE .y o AR E
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& & Sz @ &
. | N | N | N | :
7] o ] ® Traffic
8 @ 0 ° END ) @ @ ° ;’ Operations
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E | _8 | ROAD WORK 8 | _8 | ITexas lepartment of Iransportation Standard
w 2] (723 v
G20-2
Wi 48" X 24" TRAFFIC CONTROL PLAN
a8" x 48" SHOULDER WORK FOR
CH20-1D FREEWAYS /7 EXPRESSWAYS
48" X 48"
TCP (5-1q) TCP (5-1Db)
TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER e TRl 8.0 oo
© TxDOT February 2012 CONT | SECT JoB HIGHWAY
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The use of this stondard is governed by the "Texas Engineering Practice Act".
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of this standard to other formats or for incorrect results or damoges resulting from its use.
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FILE

Shadow Vehicle
with TMA and
high intensity

rotating, flash

oscillating or
strobe |ights

Shou | der

See note
1 ond 7

A

See note

1 and n‘wBL

A

TCP (6-1q)

TYPICAL FREEWAY

Shou | der

END
ROAD WORK

Min.

500

Work Space

o

&

k L/3L

1000

G20-2
48" X 24"
See Note 13

48"

48"

CW16-3aP

X 48"
(See note 10)

X 48"
(See note 10)

1000’ | 1600’ |

1600’

ONE LANE CLOSURE

30" x 12"

RIGHT LN XXXX
CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2

(See note 6)

48" X 48"

Shadow Vehicles
with TMA aond
high intensity
rotating,
flashing, ‘
oscillating or
strobe |ights

Shoulder
Shoul der
Min.

500’

-~ | END

ROAD WORK

G20-2
48" X 24"
See Note 13

Work Space

See note

:‘fnd 7—\\\:1_

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

TYPICAL FREEWAY

1000’

48" X 48"
(See note 10)

CW16-2aP
30" x 12"

48" X 48"
(See note 10)

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

LEGEND
czzz2|Type 3 Barricade @@ |Channelizing Devices
T k 1
I:mj Heavy Work Vehicle (AN A::-Jgnu'\oﬁigp e(STJMA)
Trailer Mounted Portable Changeable
Flashing Arrow Boord Message Sign (PCMS)
& |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum
Desirable Spacing of Suggested
Posted| o o Taper Lengths "L Channel izing Longitudinal
Speed *x % Devices Buffer Space
10° m’ 12° On a on a "B"
Of fset/Of fset|Offset] Toper | Tangent
45 450°| 495°| 540 45’ 90’ 195°
50 500’ | 550'| 600’ 50’ 100 240’
55 L=WS 550’ | 605°| 660 55 110’ 295’
60 600’ | 660" | 720’ 60" 120 350
65 650'| 715°| 780’ 65’ 130 4107
70 700’ | 770’ | 840’ 70’ 140’ 475"
75 750 | 825°| 900’ 75° 150 540
80 800 | 880'| 960" 80" 160 615

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

TYPICAL USAGE

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

GENERAL NOTES

S

o

1. All traoffic control devices illustrated are REQUIRED. Devices denoted with the

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

2. Drums or 42"cones are the typical channelizing devices. For [ntermediate Term

Stationary work, drums shall be used on tapers with drums or 42" cones used on

tangent sections. Other channelizing devices may be used as directed by the Engineer.
3. All construction signs and borricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.
The Engineer may direct the Contractor to furnish odditional signs and borricades as
required to maintain traffic flow, detours and motorist safety during construction.
Stotic message boards or changeable message signs stating the date ond duration of
ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days
in odvance of the actual closure.

6. Phase 2 of the PCMS message should include approprigte information formatted as shown

on BC(6), such as "MERGE LEFT," recommended advisory speed, delay informotion, or
other specific warnings.

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

8. The number of closed lanes may be increased provided the spacing of traffic control

devices, toper lengths and tangent lengths meet the requirements of the TMUTCD.

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

bottom of the sign.

10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted ot 1’ height for short term stationary or short durotion work, sign versions
shown in the SHSD for Texas with distances on the sign face rother than mounted on
a plague below the sign may be used.

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

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate
the work area and equipment crossings. Floodlights shall not produce a disabling glore

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

=t Texas Department of Transportation

TWO LANE CLOSURE

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

(See note 6)

CW20-1F
48" X 48"

% A shadow vehicle equipped with l Traffic Operations Division Standard

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

per formance.

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TCP(6-1)-12

FILE: tcp6-1. dgn phe TxDOT [ck TXDOT [owe TxDOT [ek: TxDOT
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- 2" HDPE
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IH 30E MAIN LANES - o - — ‘ —
DITCH { o
—_ . . Ger e - .
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ELECTRICAL

— 4 #6AWG CONDUCTOR —
— 4 #6AWG CONDUCTOR | DMS DMS

- CONTROLLER FIBER OPTIC SIGN

45’

SERVICE

NOTES: CONSTRUCT DMS AT AN 8% ANGLE WITH IH 30 CENTERLINE.
THE DMS CONTROLLER CABINET FOUNDATION IS NOT PAID

FOR DIRECTLY, BUT IS SUBSIDIARY TO THE DMS SIGN
INSTALLATION.

0 20

Scale in Feet

O
& « GO~
\\\\ \\-~
| /M/azozz

LEGEND

DYNAMIC MESSAGE SIGN
PVC CONDUIT

2" HDPE
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DMS ELECTRICAL SERVICE DATA

SERVICE MAIN DISCONNECT PANELBD./
ELECTRICAL SERVICE DESCRIPTION| CONDUIT SERVICE SAFETY TWO-POLE LOADCENTER | BRANCH CIRCUIT | KVA
CONDUCTORS | SWITCH CONTACTOR CKT. BRK.
(SEE ED(4) (5) SIZE NOTSIZE AMPS. | SWITCH CKT.BRK. | AMPS AMP RATING | 55, Eoauips | NO- LOAD
(RMC) AMP/FUSES POLE/AMP (MIN)
TY D (120/240/60NSISSINPS(U) | 2" SUPRLED BY N/A N/A 2P/70 N/A 2P/50 DMs <70
2 [
MISC. DMS ITEMS 5 | ¢
CONDUIT TABLE 5| °
ITEM # P DESCRIPTION UNIT Lo S5 LENGTH
* | Y% |DMS SOUTH| DMS NORTH
416 6022 DRILL SHAFT (SIGN MTS) (48 IN) 48 LF
NI 618 6023 | CONDT (PVCNSCHD 40)2) 3 15
620 6010 ELEC CONDR (NO. ©) INSULATED 260 LF N2 618 6023 CONDT (PVC)SCHD 40)(2") 4 15
N3 | 7 " '
624 6010 GROUND BOX TY D (162922)W/APRON 3 EA 618 6075 | CONDT (RM) (31 (BORE) » 85
N4 618 6023 | CONDT (PVCNSCHD 40)(2") EMPTY # 15
628 6151 ELC SRV TY D 120/240 060 (NS)SS(N)PS(U) 2 EA N5 618 6023 CONDT (PVC)ISCHD 40)(2" EMPTY # 15
650 6028 INS OH SN SUP (30 FT BAL TEE) 2 EA
S| 618 6023 | CONDT (PVCNSCHD 40)(2") 3 20
6008 6025 ITS GRND MNT CAB (TY 4) (CONF 1) (REL) 2 EA S2 618 6023 CONDT (PVC)SCHD 40)(2") 4 20
S3 618 6023 " 10
6028 6002 INSTALL DMS (FOUNDATION MTD CABINET) 2 EA CONDT (PVCHSCHD 40)2) 4
S4 618 6023 | CONDT (PVC) (SCH 40) (2) 4 20
FIBER OPTIIC CBL (PROVIDED WITH SIGN) 105 LF S5 618 6023 | CONDT (PVC)SCHD 40)(2") EMPTY # 15
S6 618 6023 | CONDT (PVCNSCHD 40)2) EMPTY # 15
s7 618 6075 | CONDT (RM) (3) (BORE) 55
520 6002 524 600! 232 6045 *USED AS A SHEATH FOR HDPE BORES UNDER PAVEMENT
LOCATION MTL W-BEAM GD GUARDRAIL END RIPRAP #EMPTY CONDUIT FOR FUTURE USE STUBBED OUT PAST

FEN (STEEL POST) TREATMENT (INSTALL)

(MOW STRIP) (4 IN)

HUNT- IH 30 S FRONTAGE

200 LF 2 EA

194 CY

HOPKINS- IH 30 N FRONTAGE

200 LF 2 EA

19.4 CY

t:\partraf\ashley\ ro ects\dms\des ign plans\IH 30 DMS SUMMARY, dgn
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DocuSign Envelope ID: 3187435C-B289-4500-A918-CA51A6AE39C1

GENERAL NOTES:

THE DIMENSIONS SHOWN ON THE OVERHEAD SIGN STRUCTURE Hopkins DMS Data
ARE FURNISHED TO THE CONTRACTOR FOR BIDDING PURPOSES
ONLY. -
| Design Dota
IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO TAKE Span L =29'-1"
ACTUAL MEASUREMENTS BEFORE ORDERING FABRICATION OF Wind Design H =< 30

THE COMPONENT PARTS OF THE OVERHEAD SIGN STRUCTURE.
Tower H =24.63

[ Structural Data
Structure Code COSS-Z3&Z31-10
Truss Size =4 x 4
Tower Size =24 x 0.344

SPAN LENGTH 29'-1" [ Design Loads
Moment =283.74 k-ft
‘ Torsion =155.44 k-ft
(o] o CENTERLINE OF TRUSS Shear =11.28 Kips
‘ ELEV. = 23.53'
o S |
N © ‘
ol -} - - _ L i _ | Foundation Data |
o | Length =24 f+
~D Diameter =48" Dia
| Anchor Bolts =2" Dia x 4'-3" Length
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"
| o
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DocuSign Envelope ID: 3187435C-B289-4500-A918-CA51A6AE39C1

GENERAL NOTES: Hunt DMS Data

THE DIMENSIONS SHOWN ON THE OVERHEAD SIGN STRUCTURE
ARE FURNISHED TO THE CONTRACTOR FOR BIDDING PURPOSES | Design Doto

ONLY. Span L =29'-1"
IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO TAKE Wind Design H =< 30’

ACTUAL MEASUREMENTS BEFORE ORDERING FABRICATION OF Tower H =26.63
THE COMPONENT PARTS OF THE OVERHEAD SIGN STRUCTURE.

[ Structural Data
Structure Code COSS-Z3&Z3I-10
Truss Size =4 x 4
Tower Size =24 x 0.344

[ Design Loads

Moment =305.77 k-ft
Torsion =155.44 k-f+

SPAN LENGTH 29'-1" Shear =11.33 kips
CENTERLINE OF TRUSS (=] \ (=] | Foundotion Data |
ELEV. = 25.73 ‘ ol s Length =24 f+
3| = Diameter =48" Dia
_ - ‘ ,,,,,,,,, ]1_¥ o Anchor Bolts =2" Dia x 4'-3" Length
. o !
S~
[e] | [e]
. :
b |
u; .
> |
— ]
= : s
- ‘ <
" o °
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—
_‘ BELL END
t=——  BUSHING

USE THESE
CONFIGURATIONS
THREE PIECE (UNION TYPE) COUPLING IF AN EXTENTION PVC RISER
(Exploded View) IS NEEDED.
RMC TO PVC
COUPLING
I

| GROUNDING BUSHING

TERMINATE THE RMC SWEEP ELL
WITH A UL APPROVED GROUNDING
BUSHING IF RISER IS NOT NEEDED
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NO WARRANTY OF ANY KIND [S MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

1/5/72022
FILE: t:\partraf\ashley\projects\dms\staondards\gf3119.dgn

DATE:

6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED WOOD BLOCK
o« | BETWEEN BOLT READ TO PREVENT BLOCK ROTATION. 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
<& | RND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
%" BUTTON HEAD POST BOLT ‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING.®
AND NUT WITH 5" WASHER )
(SEE GENERAL NOTE 3). B J 7"
¥a" DIA. HOLE 30
POST & BLOCKOUT -

2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25°- 0", OR 12'- 6"
(NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3'-1 !'4" C-C OR 6'-3" C-C. A SPECIAL
LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
TRANSITION SECTIONS OF GUARDRAIL.

k

WooD
STEEL

3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16q)
AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

o o
FRONT SLOPE VARIES
BREAK  \["27-0" TvP |

=77

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING. "

AP N "
6" x 8" X 68 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

LENGTH 72" (TYP) CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

- 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1Vi10H.

EDGE OF SHOULDER ‘
OR WIDENED CROWN. I
NOTE: |
I
I

(WOOD)

|
|
|
|
|
|
7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
‘\ _ WOOD BLOCK TO ROUTED WOOD BLOCK AT A RATE OF 2807 OR FLATTER,

% RECTANGULAR WOOD POST TO I-BEAM STEEL POST
7 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE

Ory POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.

WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT [S LOCATED APPROXIMATELY 25
INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

TYPICAL POST PLACEMENT ROUND WOOD POST

NOTE: ¥ % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK 1S ENCOUNTERED

WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) y 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
‘ 25 - " CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

RAIL ELEMENT
6'- 3" 6'- 3" 6'- 3" 6'- 3"

(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

40" (STEEL)
(NOMINAL LENGTH)-5"-8"
(NOMINAL LENGTH)-6’-0"

36"

10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
THAN 150 FT. RADIUS.

== 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
= = — — — — === - OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE
31" DIRECTION OF TRAFFIC SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
FINTSHED GRADE ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT

|
" POST !
36 Woop - POS | UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
|
|

(| (|
(| (|
(| " (|
[ 40" STEEL POST [ CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
I I GUARDRATIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

- - 12" (TYP)

av s
i

ELEVATION BLOCK 1" X 1 4" 14. GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
18" MIN ~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF

MID-SPAN RAIL SPLICE
, . [~ ; — OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
SHOWING A 25'- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) o Té K PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
9

7 B A |i2- OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.

26" - Yo" L,
¥ e e IR
SLOTTED HOLES AT &'-3" C-C *DbOST (S) MAY REQUIRE FIELD Ve T 9 T %"
OR 3'-1 4" C-C "Rayey! TRy
3 -1 Yyt MODIF ICATION TO ENSURE PROPER \

— | &

¥
avey | GUARDRAIL HEIGHT. N-W6 X 9 OR W6 X 8.5 STEEL POST CONNECTION TO
| | | STEEL POST CULVERT SLAB (USE WHEN THERE

) "
I V" 9" MIN. FILL DEPTH e IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
‘ AL 12 Yo" CULVERT SLAB BN N CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
o e N\ AL 7T 127x 127x Y SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
5 5 8 N J MﬂASTM AS72 GR 50) TOP PLATE

4 " " |- - Mﬁxl" DIA. HOLES FORMED
\/ 22" X Y- A%y 2t VARIES% V" OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP)

HOLES (TYP) AJ/
" " 1/ NOTE: TWO INSTALLATION OPTIONS.
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION 12 X 12" X V4" (ASTM A36) STEEL BOTTOM \

PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

P
[
[€n]

{oke HpHe

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION Un
. DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST v{“ASHER EACH AND HEAVY HEX NUTS.
® "
12 Yo" NOTE: BOLT LENGTH = SLAB PLUS 2 /4" MIN. § 3?55&
2" | A/t 4 |27 I Texas Department of Transportation Standard
NOTE: £ £ IR /Z 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT

FOUR TYPES OF BUTTON-HEAD GUARD RAIL SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.

BOLTS COME WITH A RECCESSED NUT. SPLICE ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED
SPLICE BOLT LENGTH & NO BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
i VARIES & T4 ADHESIVE. OTHER TYPE [II CLASS C EPOXY ADHESIVES MEETING THE
FBBOT = 1 V4" b | — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBROZ = 2" —1 5" = 4 & ' = DIRECTION OF TRAFFIC IF 1T CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
A7 b 1 ! OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGT S O ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
FBBO3 = 10 EPOXIED THREADED RODS. EXTEND RODS /4" MIN. BEYOND NUT. GF (31)-19
FBROA - 18" (8) %" X 1 '4" BUTTON HEAD SPLICE
MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: gf3119.dan DN:TXDOT [cke KM [ow: VP [ck:CGL/AG
BUTTON HEAD BOLT RAIL SPLICE DETAIL (©71xp0T: NOVEMBER 2019 CONT |sECT JOB HIGHWAY
REVISTONS 638538 | 001 IH 30
NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF(31), MID-SPAN RAIL SPLICES ARE S S e
SPLICE & POST BOLT DETAILS. REQUIRED WITH 6°-3" POST SPACINGS. PART WUNT. ETC >8




NO WARRANTY OF ANY KIND [S MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

1/5/2022
FILE: +:\partraf\ashley\projects\dms\stondards\gf3ims19. dgn

DATE:

Note: See SGT standard sheets for
proper installation and length Minimum 1°-10" beyond
of need requirements. guard fence Approx. 5 -0" 50’ Approach Taper of Grading or Mow Strip

posts 57 _10" | |
[—‘3'—6" Typical {_——_——_— ——_——_——\ | |

¥ / | A

18" x 18" min. or
18" dia. min.
leave-out

Offset
Varies

Edge of .
<5> Pavement Direction of Traffic Grading or approved
Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (offset "option" shown) f\d
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
Reinforced Concrete Site conditions may exist where grading is required
or Asphaltic Pavement A — A d Post for the proper installotion of metal guard fence and
Mow Strip pprove 0s end treatments.

(See General Note 4) . .
Approach grading or mow strip may be decreased

or eliminated, as directed by the Engineer.

olg 2 <
m§ é H" é é é ﬁ GENERAL NOTES
] “ " - - - 1. This mow strip design is for use with metal beam guard fence, guord fence transitions,
I . I . ond guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Standard
sheet for additional information.
18" x 18" min. or A; 2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on
18" dia. min. — W-Beam Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
leave-out PLAN Pavement placed in ?ccordonce with [tem 432, "Riprap." The use of the synthetic fiber in Iieu of
—_— . steel reinforcing is acceptable, provided the fiber producer is on the Department Material
GF (31) shown with Mow Strip . . . . PR
//‘\ (See GF (31) standard sheet for Producer List (MPL), maintained by TxDOT, Construction Division.
: proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7".
Approved Post Mow Strip
| (See General Note 4) 4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 !Y," Dia. round wood posts are acceptable for use
in the mow strip. See GF(31) Stondard for additional details.
Edge of - Grout mixture
Pavemen+ Q N (See General Note 8) 5. Other curb placement options may be used. Curbs are not considered part of the
e . mow strip and will be paid for under other pertinent bid item.
Reinforced Concrete .
///r_ Mow Strip <%> <%> © g 6. Thickness of the mow strip will be 4".
~ v
> ; , ™3 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
| I 7n 15" 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
- | - sual , 188 pounds Type 1 or Il cement, aond 550 pounds of water per cubic yord, with a 28-day
ala | Im'” usu compressive strength of opproximately 230 psi or less. Provide grout with a consistency
S:f W—Beum——// \\__ that will flow into and completely fill all voids. Due to auger size, larger leave-out
2la | | * . Edge of dimensions are occeptable from both an impact performance and maintenance repair stondpoint
il | | Slope to drain Fill leave-out with avement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
%E} | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
N | | (See General Note 8)
| |
S - MOW STRIP DETAIL
- Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or
Typical 18" Dia. minimum |eave-out.
)
I //\\ Grout mixture
| I (See General Note 8)
I Grout mixture I i . %G Design
(See General Note 8) | N Reinforced Concrete Division
: Grout mixture See CCCG Mow Strip I Texas Department of Transportation Standard
Py B (See General Note 8) g:ggd$;ge:°r
See CCCG Reinforced Concrete n
see ccco LI v R € _ — L1/ METAL BEAM GUARD FENCE
Curb Types See CCCG Reinforced Concrete : : ; 4"
yp ,;" ee —_— Mow Strip e (Mow STRIP)
Standard for * | 7" 15"

o Furd Toves T BN TL-3 MASH COMPLIANT

[ I;l Dol 15 b * slope to drain
| * Siope to drain : :‘ml‘m'l ! GF (31)MS-19

CURB OPTION (3)

CURB OPTION (1) ! * Siope to drain FILE: gf31ms!9. dgn ON:TXDOT [ck: KM Jow: VP [ck:COL/AG
. R . . @TXDOT: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
This option will increase the post CURB OPTION (2) REVISIONS 6385 38 001 IH 30

embedment throughout the system. .
Curb shown on top of mow strip DIST COUNTY SHEET NO.

PAR HUNT, ETC 29




No warranty of any

NOTE: STEEL [-BEAM POST W6 X 8.5 (6'-0") PN:533G 5%" X 10" HGR BOLT PN:3500G GENERAL NOTES

- " M LINE AT THE BACK OF POST #2 THRU #8
STANDARD WOOD BLOCKOUTS (67XBX14") PN: 40768 %" HGR NUT PN: 33406 1 FROM THE CENTERLINE OF POST(1) & POST {0 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
- L [ kbl el OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANGHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE_STRUT—_ PN 15204 -
L | PN: 152026 ﬂ,% 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;

SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B

T \ POST (8) POST (7} POST (6) POST (5) POST (4) POST (3) 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, ';OEEESLMEQSEE%NQN THE
| PLAN VIEW DO NOT BOLT SEE m—/posn” POST (0) FRONT FACE OF THE DEVICE PER MANUFACTURER -
OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
‘<— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 '2") BEGIN LENGTH OF NEEDJ ANCHOR RAIL TO - POST (21 DETAIL TRAFFIC FLOW

4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
ROADWAY MOW STRIP STANDARD.

5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN_ACCORDANCE WITH

50° -9 /2" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)

ility for the conversion

TxDOT assumes no responsi

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

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

DISCLAIMER:

14 PM

12

4
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DATE
FILE

|
o 301 Yot 6 -3" 6 -3" | ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
¢
BEGIN END PAYMENT FOR SCT | . 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
STANDARD ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD) [o1o —~= | MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
MBGF SEE SoftStop MANUAL FOR COMPLETE DETAILS °Te =/ ‘ DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
MIDDLE SLOT CUTOUT OUTSIDE SLOTS CUTOUT/ L 7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION MANUAL
1T x 610 4 VSR X g SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW 2 ‘ SEE GN(3)
25°-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA} PN: 152156 % NOTE:(g] 8. POSTS SHALL NOT BE SET IN CONCRETE.
S Yyrtesn) ‘ —B — A - 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
2 | 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 6 -3" ) 5 -8" ) -1/ erggog GRADE LINE OR WITH AN UPWARD TILT.
T 1 L
‘ | ‘ ‘ | ~PN:15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
| B SEE NOTE:C END OF
= = = = = e =) = = | ANCHOR RAIL 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
| POST 32" e \ B DO NOT BOLT = : 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
HE [GHT RAIL 25°-0" |_RAIL 25°-0" ANCHOR RAIL 10 SEE SEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN: 616 PN: 152156 POST (2} DETAIL { nore ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
We T ohT o e it R Y'pia— L NOTE1A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
(8) %'x 1- Yo" 8 (fGR*B“)LT/S‘ o o YIELDING 1 YIELDING o VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
RT3 L oSt ot PN:3360C L HOLES ;i HOLES . NOTE1B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
%" HEX NUTS | (TYP 1-8) l;ﬁN 3“3%6NUT5 : o B o SEE o PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
PN: 33406 R L L L L L L petaiL (3 e -i%e NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST (4)AND LINE POST(5)
POST (8) POST () POST (6) POST(5) POST (4) POST (3) POST (2) POST (1) s GUARDRAIL PANEL 25'-0" PN:61G
6'-0" (SYTP) 4°-9 Yo" SYTP s ANCHOR RAIL 25°-0" PN: 152156
HARDWARE FOR POST (2} THRU POST (8) ELEVATION VIEW PN: 150006 PN: 15203G o LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
(1) 5%"x 10" HGR BOLT PNz 35006 —B —A .
54 " .
(1) %" HGR HEX NUT PNz 33406 . ANGLE STRUT oy PART |QTY MAIN SYSTEM COMPONENTS
NOTE: [DO NOT BOLT] ANCHOR RAIL PANEL TO POST(2) “enti oL PN 152026 Josteon 6202378 | 1| PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
{ ALTERNATE BLOCKOUT ‘ PN 3391G PN 15205A 15208A 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
/SEE GENERAL NOTE: 6 (2) %" WASHERS 152156 | 1 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
‘ N Vo . ‘ 6" X 8" X 14" PN 4372G / \ () %" (1) %" x 1- Yo" HEX ANCHOR PLATE WASHER 616G 1 SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25°- 0")
X 1Yt X 14" BLOCKOUT () % HEX NUT <]  HD BOLT-GR-5 2" THICK PN:15206G 15205A | 1 POST #0 - ANCHOR POST (6'- 5 %"}
\ BLOCKOUT [~ WOOD HGR HEX NUT [~ PN: 105286 ANCHOR KEEPER 152036 | | POST #1 - (SYTP) (4'- 9 4"}
COMPOSITE PN: 40768 PN 3340G @) % — PLATE (24 GA) 1" ROUND WASHER 2
‘ PN:6777B ‘ NOTE: ROUND WASHERS PN: 15207G F463 PN:4902G 150006 1 POST #2 - {SYTP) (6'- 0")
| DO NOT BOLT pETAIL [ PN: 3240G 5336 | 6 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")
B e (S . ANCHOR RAIL TO 6" X 8" X 14" @) %" x 2" HEX _ -~ J. ALTERNATE 4076B | 7 | BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
gr o~ <8 POST (2) SHOWN AT POST (1) HD BOLT GR-5  ~ BLOCKOUT
Dot r / W-BEAM RAIL 6" x 8" x 14  BLOCKOUT WOOD NEAR GROUND — . , N SEE 6777B | 7 | BLOCKOUT - COMPOSITE (4" x 7 ¥2" x 147
: %" x 10" 25'-0"\\ /BLOCKOUT WOoD w- BZESA'M g!“AIL\ DETAIL @ Nz 1052856 \ GENERAL NOTE: 6| 15204A . ANCHOR PADDLE
o Rod” "ot pour st — % x 10" % X 10" SHOWN AT POST(1) | 152066 | 1| ANCHOR PLATE WASHER ¢ 5" THIC
: : 8 " 1 1 H L H ¢ " THICK )
N peses N ~HOR POSTBOLT | | Ny L‘ﬁHGR POST BOLT @ Yo " ROND WASHER ! 152016 2 ANCHOR POST ANGLE uoz" LONG)
~den - S ] PN:35006 | | e iy PN: 35006 (WIDE) PN:3240G A TRUT
%" HGR NUT % HGR NUT ) 152026 | 1 NGLE STRU
POST 32" PNz 33406 POST 32" PNz 33406 ANCHOR PADDLE 1" NUT PN:3908G SHALL HARDWARE
B HEIGHT 31" RAIL HEIGHT 31" RAIL PN: 15204A (2) %" HEX NUT—, BE SECURELY TIGHTENED g
— "K’DIAMETER YIELDING HOLES HE LGHT HELGHT A563 GR. DH AFTER FINAL ASSEMBLY, | 29026 | 1 | 1" ROUND WASHER F436
LOCATED IN FLANGES I | pN-32456 ' BUT NOT DEFORMING THE 3908G 1 1" HEAVY HEX NUT A563 GR.DH
W-BE(AZI PFHETST)ENED\ KEEPER PLATE. 37176 2 ¥a" x 2 '/5" HEX BOLT A325
POST 17"- Yo" ‘ 3701G 4 ¥2" ROUND WASHER F436
N D (HOLES APROXIMATELY CENTERED N AN HE [GHT 2 ANGLE STRUT fSEE 37046 | 2 | %" HEAVY HEX NUT A563 GR.DH
FINISHED | AT FINISHED GRADE! b F INISHED b FINISHED ! PN: 152026 NOTE: 4 AR :
GRADE Do GRADE Lo GRADE E 33606 | 16 %" x 1 '/a" W-BEAM RAIL SPLICE BOLTS HGR
Do : \ 33406 | 25 %" W-BEAM RAIL SPLICE NUTS HGR
! %" D1A. 2 ¥, 2 Vo* MEX BOLT 35006 7 %" x 10" HGR POST BOLT A307
R R , . YIELDING (2) 74" x 2" HEX " --
10" wo 40 5 posT(2) 4-9Y ‘ HOLES (TYP) PN:3717G 33916 | | %" x | ¥a* HEX HD BOLT A325
. ULINE POST b | 4489G | 1 %" x 9" HEX HD BOLT A325
: 336‘3-74§ g)- B (4) %" FLAT WASHER 43726 | 4 5" WASHER F436
S 40" ‘ (TYP) PN:37016 105285G | 2 | % " x 2 Yo" HEX HD BOLT GR-5
S 2) ¥ HEX NUT 105286G | 1 % " x 1 /2" HEX HD BOLT GR-5
B ‘ L POSTID) (TYP) PN: 37046 1% FoST 32406 | 6 | % " ROUND WASHER (WIDE)
IR X A A 3245G 3 §'|5 " HEX NUT A563 GR.DH
ISOMETRIC VIEW SECT[ON VIEVI B-B SECTION VIEW A-A I (2) ANCHOR 58528 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POST(1 & 2) 6 -0" W6 X B.5) 6" -0" (W6 X 8.5} aE P;)NS=T|5A2N(§;1LGE - —
W6 X 8.5 I-BEAM POST SHOWING 1-BEAM POST PN: 533G (SYTP) 1-BEAM POST PN:15000G FRONT VIEW POST(1) é‘ Dieﬁﬁgn
STANDARD WOOD BLOCKOUT NOTE: [DO _NOT BOLT]ANCHOR RAIL PANEL TO POST(2) 4°-9 " (W6 X 8.5) b I Texas Department of Transportation Standard
NOTE: [NO BLOCKOUT | INSTALLED AT POST(1) (SYTP) I-BEAM POST PN:15203G S
NOTE: [NO BLOCKOUT |INSTALLED AT POST(1) DETAIL @ TR I N I TY H I GHWAY
5'-0" 50' APPROACH GRADING AT POST ()

STANDARD wwpROR STy T 65 %" M6 X 15) SOFTSTOP END TERMINAL

MBGF 1-BEAM POST PN: 15205A MASH T L 3
Lg g 3 7

-0" TRAFFIC FLOW

N

= APPROACH GRADING ' ! -
T EDGE OF PAVEMENTJ/ f 2 -0 MAX (1Vi 10H OR FLATTER) SGT (1 OS) 3] 1 6
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)  Ra1. OFFSET SEF-FOER%%%CITT[giﬁM%b‘;D'ﬁmléA'— FILE: sgt10s3116 ouTxDOT  [eki kM JowsVP  [ek: MB/VP

A NOTE: @©TxDOT: JULY 2016 CONT [SECT JoB HIGHWAY

THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6385 38 001 IH 30
SoftStop END TERMINAL, IT IS NOT INTENDED TO

APPROACH GRADING AT GUARDRAIL END TREATMENTS REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. st coune SiteT v,
PAR HUNT, ETC 30




No warranty of any
ility for the conversion

TxDOT assumes NO responsi
of this standard to other formats or for incorrect results or damoges resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE
FILE

(SEE GN NOTE N:BSG)F INNER IST[EI;‘E@S)LIDER NOTE: REFERENCE LINE USED TO INSTALL [FOST 1) OFFSET DISTANCE MEASURED GENERAL NOTES

STANDARD 31" RECESSED HEX NUTS FACING LINE POST(9) THRU POST (2) 7-5"
(ISS) PANEL FOR RAIL 3— FIELD-SIDE TRAFFIC-SIDE SEE DETAIL (C) 7-%" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(RAIL 3) \ GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
{ | %ﬂ % %Tr N %f %ﬁ % % (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
[ T AN I [ I ; i . FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
‘ ‘ POST™2 POST 2 ITEM INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
\ \ POST 9 POST 8 POST 7 POST & \ POST 5 / CABLE ASSEVBLY
{ | | | | 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
RAIL 4 RAIL 3 RAIL 2 RAIL 1 ITEM@ FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS. OBJECT
| NOTES PLAN VIEW GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
: - CABLES INSTALL GUARD FENCE RECESSED NO BLOCKOUT]
! 1. ITEM (2 COMPOSITE BLOCKOUTS INSTALLED AT 1TEM(5) MBGF PEX NUTS ON TRAFF1C-SIDE N9 BLOCROUT 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
‘ LINE POST(9) THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 ~ ROADWAY MOW STRIP STANDARD.
(TSS) PANEL FOR RAIL 2 MBGF
| 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). e AN RAIL 1 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE ® ® e IRAFFIC FLOW UNLESS OTHERWISE STATED.
| OF RAIL 2 WITH THE PANEL ARROWS
‘ POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
| ITEM @5 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
| DO NOT BOLT MQEETE)NESTIXTLH(?)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
- RAIL TO POST 6
| END PAYMENT (SGT) BY EACH IL TO POST & |~——BEGIN LENGTH OF NEED . REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
TALLAT TH 55'- 15"
\ INSTALLATION LENGTH 55 - /2 9. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
| 8 %~ MANUAL FOR INSTALLATION GUIDANCE.
. . 10. POSTS SHA T T RETE.
| | .5 | o | - - | o | - - 31y 5 -3 0. POSTS SHALL NOT BE SET IN CONCRETE
‘ 4 11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
RA A A— DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.
| IL ARROWS RAIL HEAD
| | HEIGHT —— HE IGHT ® _ HEIGHT | 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
H% A I I [e_2T i [ g DETAIL OF GUARDRAIL.
L] | ) l2 "2 L) R & B
= li v |13, IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
| | 31 H ITEM (3 RAIL 4 H H ITEM (3 RAIL 3 H DETAIL H ITEM (3 RAIL 2 H H ITEM (3 RAIL 1 H 32:-Y WITH TEXAS MUTCD. '
L _~ m=_1 |14, THE SYSTEM IS SHOWN WITH 12°-6" MBGF PANELS, 25°-0" MBGF PANELS
[ \ o o [ o o J o \ s = ARE ALSO ALLOWED.
FINISHED s s s o o CABLES . FINISHED ITEM ?XI I
GRADE . . L . . D GRADE ' L CcABL 1 15. A MINIMUM OF 12°-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
L s L L s s " 'ASSEMBLY OF THE MAX-TENSION SYSTEM.
! ITEM Il gy
s L s s s GROUNDSTRUT ||
POST 9 POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 I ITEM#| PART NUMBER DESCRIPTION oty
| ITEM I 1 |BSI-1610060-00 | SOIL ANCHOR - GALVANIZED 1
w (8) X-LITE LINE POST - ITEM (1)) w &,;B,E(Ag I 2 |BSI-1610061-00 | GROUND STRUT - GALVANIZED 1
v_1 3 |BSI-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO BLOCKOUT
GTASLSV APNAINZEELIJ GRASLSVAF’NLIAZTEED AT (POST 1) SOIL 4 |BSI-1610063-00 | W6x9 [-BEAM POST 6FT.-GALVANIZED !
N R — L ITEM@) ANCHOR POST 5 |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER 1
ITEM(D) 6 |BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7 [BSI-1610066-00 | TOOTH - GEOMET 1
———
T T one POINVING CABLE A 8 |BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER 1
TOWARDS THE MAX-HEAD FRIHCETAISJNU'fILTATE =1 NOTE: 9 |B061058 CABLE FRICTION PLATE - HEAD UNIT !
HEEéBT TOP OF POST TTEM INSTALL %" RECESSED HEX 10 |BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION 2
TSS PANEL AND RSS PLATE p — NUTS ON TRAFFIC SIDE. 11 |BSI-1012078-00 | X-LITE LINE POST-GALVANIZED 8
DETAI 12 [B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
DETAIL ¢D) LTEM ) 6"
. N 13 |BS1-4004386 12" -6" W-BEAM GUARD FENCE PANELS 12GA. 4
32-Y4" 3n-%" 14 |BSI-1102027-00 | X-LITE SQUARE WASHER 1
- 15 |BS1-2001886 %" X 7" THREAD BOLT HH (GR.5)GEOMET 1
~
16 |BSI-2001885 %" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET | 4
\4__ 1TEM @3 17 [ao01115 %" X 1'/4" GUARD FENCE BOLTS (GR.2IMGAL | 48
I IGNR[ASD“EED N 18 | 2001840 %" X 10" GUARD FENCE BOLTS MGAL 8
3 EACH S1DE 19 [2001636 %" WASHER F436 STRUCTURAL MGAL 2
40-Y" 20 |4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL | 59
NOTE: 21 |BSI-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET 1
USE THE MASH APPROVED 2 Ve" | |
X-TENSION CABLE ASSEMBLY. 8 UPPER CABLE 68-g " @/ 22 |BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
Lo {BACK SIDE) ANCHOR POST | | 1 ITEM 23 |Bs1-2001887 Ya" X ¥4 SCREW SD HH 410SS 7
R S— | = DEPTH || \ SHIBOR e At 24 |4002051 GUARDRAIL WASHER RECT AASHTO FWRO3 1
( ‘ ITEM (1) % 1TEM %—| 25 |SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
N LINE POSTS p
] ITEM N 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD x % | 25 4002337 8" W-BEAM TIMBER-BLOCKOUT, PDBO1B 8
= LOWER CABLE ANCHOR U (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAIL1) 27 |BSI-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA. | 2
(TRAFFIC SIDE) 4 TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN DETAIL (A) 28 [MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
DETAIL (B) AS LINE POSTS.) ACCORDANCE WITH TEXAS MUTCD. e
SOIL ANCHOR, POST 1 -
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR j Design
OR CONTRACTOR. i Division
SECTION VIEW A-A I Texas Department of Transportation Standard

% % ALTERNATIVE ITEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
5°-0" 50° APPROACH GRADING ITEM(27) 25°GUARD FENCE PANELS

APPROX 5110 = MAX-TENSION END TERMINAL

STANDARD
MBGF
MASH - TL-3
L A A 8 m 2 0" TRAFFIC FLOW
T EDGE OF PAVEMENTJ ' an APPROACH GRADING ? SGT (11 S) 3] -1 8
2 0" MAX. (1V:10H OR FLATTER)
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET
SEE PRODUCT ASSEMBLY MANUAL FILE: sg@t11s3118.dgn DN: TxDOT CKz KM ‘DW'T DoT ‘CK'CL
FOR ADDITIONAL GUIDANCE. : 89 - 99 P : P 1x :
NOTE: © TxDOT: FEBRUARY 2018 CONT |SECT JOB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6385 38 001 IH 30
: APPROACH GRA AT ARDRA TREAT T MAX-TENSION END TERMINAL, IT IS NOT INTENDED TO
[“J(S)E[E) F(EéDg.IL-LG?A‘\JEZéﬁTAﬁsggAgnDG$QE/I\¥3E|F1¢;0UT CH GRADING GUARDRAIL END EATMENTS REPLACE THE PRODUCT DESCE!IPTION ASSEMBLY MANUAL. DIST COUNTY 5HEET3NO-
PAR HUNT, ETC 1




NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.
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“TEXAS ENGINEERING PRACTICE ACT".

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

1/5/2022

+

DATE
FILE

GENERAL NOTES

50 -0" 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
g{nggﬁlﬁgNT¢CT;9$gsD SYSTEMS, INC. (432)263-2435. 3616 OLD HONARD COUNTY AIRPORT,
, TX

‘ 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
STANDARD | @ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).

31" MBGF 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE
T POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
| | 6 -3" , 6 -3" . 6 -3" , 6 -3 , 6 -3" ) 6 -3" , 6 -3 TO THE STANDARDS REQUIRED [N TEXAS MUTCD.

= T - T - T - T - T - ‘-3"

T
L ﬁ S 3-1 Y F'H/ ﬁ ﬁ % & ﬁ | ‘ 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
I | I I I I I I -

| 46°-10 3

STRIP STANDARD.

O \ C— B [l = 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
) | \@ \@ \@ / "GALVANTZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
‘ W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECOINEACCTTI(;*NEAD @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
\ RAIL SECTION RAIL SECTION PLAN VIEW A i oN END SECION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
! 12°-6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
| *TOTﬁEM@COMposnE BLOCKOUTS [NSTALLED BEGIN LENGTH OF NEED 8. IF SOLID ROCK 1S ENCOUNTERED [N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
‘ " AT LINE POST(8) THRU LINE FOST (%) IRAFFIC FLOW MANUF ACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| 2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.

10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.

12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
OBJECT ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
MARKER 7 INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

13.

THE SYSTEM [S SHOWN WITH TWO 12°-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
ALLOWED IN THEIR PLACE

14. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE
USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.

L—END PAYMENT FOR MSKT INSTALLATION

‘ A

| N ‘ POST 8 /_@ POST 7 POST 6 /_@ POST 5 POST 4 /_® POST 3
T

By

\ : : : \”J‘RISDHEED \ : \ : \ : \”GN;ASD“EED \ : | : ITEM | oty MAIN SYSTEM COMPONENTS M
¥ 3-an h h b h “ SEE POST 1 A 1 MSKT [MPACT HEAD MS3000
N ‘ ‘ ¥ N N N ¥ DEPTH || DEPTH | | COgg%ﬂ'EON B 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
X B X X X X 67-0" 6-0" c 1 | POST 1 - TOP (6" X 6" X /a" TUBE) MTPHP1A
P0ST 3-8 N . POST D 1 | POST 1 - BOTTOM (6° W6X15) MTPHP1B
N SOIL PLATE ON E 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH
ELEVATION VIEW N | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6' W6X3)  |HP2B
I ‘ ‘\@ G | 1 | BEARING PLATE E750
R - R LI H 1 CABLE ANCHOR BOX 5760
POST 2 POST 1 J 1 | BCT CABLE ANCHOR ASSEMBLY E770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K_| 1 | GROUND STRUT MS785
L 6 | W6x9 OR W6x8.5 STEEL POST P621
SEE NOTES: % —| M 6 | COMPOSITE BLOCKOUTS CBSP-14
N 1 | W-BEAM MGS RAIL SECTION (9°-4 Y5} 612025
0 2 | W-BEAM MGS RAIL SECTION (12’ -6") G1203A
N T P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
T T SHOWN.
Y2* X 1 V4" A325 BOLT ﬁl© ALTERNATIVE ITEMS NOT SHOWN. % X Q 1 | W-BEAM MGS RAIL SECTION (25 -0") G1209
\me CAP‘TWE WASHER X [TEM(P) 8" WOOD-BLOCKOUT SVALL HARDWARE
g % % ITEM(Q) 25'GUARD FENCE PANEL
a 2 5" x 1" HEX BOLT (GRD 5) B5160104A
b | 4 | %" WASHER W0516
Y," STRUCTURAL NUT 31 c 2 | %" HEX NUT NO516
®\ WITH STRUCTURAL WASHER d |25 | %" Dio. x 1 Y" SPLICE BOLT (POST 2) B580122
e 2 | %" Dio. x 9" HEX BOLT (GRD A449) B580904A
f 3 %" WASHER WO050
[¢] 33 %" Dia. H.G.R NUT NO50
(o) - } }' h 1 ¥ " Dio. x 8 V2" HEX BOLT (GRD A449) B340854A
V" STRUCTURAL NUT | " In1sHED J_| 1 | %" Dic. HEX NUT No30
Yo" X 1 V4" A325 BOLT WITH STRUCTURAL WASHER GRADE k 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER ] 2 1 ANCHOR CABLE WASHER W100
POST 2 IMPACT HEAD POST 1 m 8 | 2" x | Ya" A325 BOLT WITH CAPTIVE WASHER | SB12A
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL T
SECTION B-B n 8 /2" STRUCTURAL NUTS NO12A
ANCHOR BRACKET ) 8 | 1 Vs~ 0.D. x %" 1.D. STRUCTURAL WASHERS |WO12A
ANLHUR BRALRET P | | BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.G.R. BOLT B581002
r 1 | OBJECT MARKER 18" X 18" E3151
— Design
5' 0" 50’ APPROACH GRADING i Division
APPROX 5'-10" I Texas Department of Transportation Standard

STANDARD 1

T MBGF | A ¢
S B N B i - : i . — WW SINGLE GUARDRAIL TERMINAL

2 -0"  MAX. APPROACH GRADING f MSKT-MASH-TL-3

RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (25:1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( ] 25) 3] ] 8
FILE: sgt12s3118.dgn DN: TXDOT | CKzKM ‘DW:VP ‘CK:CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT |SECT JOB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6385/ 38 001 IH 30
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE DIST COUNTY SHEET NO
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. 32
PAR HUNT, ETC




DALLAM SHERMAN HANSFORD OCHILTREE LIPSCOMB

APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE
STANDARDS:

HIGH MAST TLLUMINATION
POLE STANDARDS:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

4:12:21 PM
+: \partraf\ashley\projects\dms\stondards\WV & I1Z-14.dgn

1/5/2022

DATE:
FILE:

/ONE 2 0SB-SE HMIP-98

e joe HUTCHINSON 7 ROBERTS HEMPHILL/ ( 9 O MP H W I N D ) 823 : %ﬁ 1 HMIF -98
Zé%%g HOSB-Z# WALKWAYS AND BRACKETS
hect FRy e HOSB-Z1L STANDARDS:

HOSB- 71
% ZONE 3 7ONE 4 0SBT SWW
. w58 el i L i i 0SBC SB(SWL-1)
NOTE: Structures north (80 MPH WIND) (70 MPH WIND) 0SBC-SC -7

of ice line to be % 0SBS-SC TRAFFIC SIGNAL POLE
. A PARMER CASTRO SWISHER BRISCOE ALl el LRSS OS B - F D S T A N DA R D S:
designed for ice. / 0SBED .
SP-80

CANTILEVER OVERHEAD SIGN  SP-100
SUPPORT STANDARDS: SMA-80
Lubaodk Crosay o MONTAGUE CRQeO LavaR RED RIVER SMA-100
exve NN KN o COSS-SE DMA-80
= COSS-Z#-10 DMA-100

HCOSS-7#-10 MA-C

N €0SS-221-10 MAC (ILSN)
ICE LINE

HARDEMAN

FRANKLIN

Jack WISE DENTON colLin

ROCK - - -
COSS-Z#8&Z#1-10 MAD-D
PARKER wooo UPSHUR COSSD T S F D
STEVENS TARRANT -
GAINES DAWSON BORDEN SCURRY FISER JONES SHACKELFORD PALO PINTO DALLAS
- s s COSSF LUM-A
KAUFMAN GREGO|
w090 N S Som COSS-FD CFA
ELLIS
ANDREWS
MMMMMM HOWARD MITCHELL NoLAN TAYLOR CALLAHAN EASTLAND LMA
crerh €oMER HENDERSON PANOLA .
Note: # = Wind Z
H = Win one -
NAVARRD
i ber 1, 2, 3 4 MA-DPD
number 1, 2, 3 or
BOSOUE CHEROKEE SHELBY
EL PASD Loving WINKLER £CTOR MIDLAND BLASSCOCK | qremLins coke LS ANDERSON
CoLEMAN BROWN NACOGDOCHES
AL TON FREESTONE
HUDSPETH W Lemien LIMESTON y
.o s -
cuLaerson chane EERNGN
wPTON . I CORYELL HOUSTON Noehne E
aEEvES RION CoNcHo FALLS LEoN
MC COLLOGH LAKPASAS TRINITY
SAN saBA
N ROBERTSON NEWTON
MADISON
JASPER
SCHLEIDER MENARD POLK TILER
BURNET MILAM
JEFF DAVIS Feees CROCKETT LLaND lBraz0s N
o L8 I C E I_ I N E
GRIMES AN
JACINTO
BURLESON
TTTTTT KIMBLE HARDIN
aaaaaa MONTGOMERY
LEE
GILLESPIE BLANCO ORANGE
EEEEEEE WASHINGTON LIBERTY
(70 MPH WIND) — 5 (e
KERR BASTROP JEFFERSON
EDWARDS KENDALL austin (| £ HARRIS
BREWSTER vvee @ ] B | T RGN NN P et
comaL CALDVELL. CHAMBERS
EEEEEEE
coLoRADO
GUADALUPE FORT BEND

odants avvecton FOR HARRIS CO. ONLY
N O \ 7ONE 3 Zone line is just North of US

WHARTON
BRAZORIA

90, around on the North, West
LEGEND R (80 MPH WIND) and South sides of IH 610

and down the West side of

woLie SH 288.
- (100 MPH WIND) R il x\
Sece o e FOR JACKSON CO. ONLY

= ( 90 MPH WIND) NN\ ‘ JONE | éﬁng]é.ine is just North of

( 80 MPH WIND) Wit (100 MPH WIND)

VEBB ovaL WELLS NUECE:

= (70 MPH WIND)

ZONE 1
ZONE 2
ZONE 3
ZONE 14

BEE REFUGIO

HillE

§® 7;rraaﬂligns
= (ICE I— I NE) N T oss N I Texas Department of Transportation O;D,;‘f;égfd
= (DISTRICT LINES) m WIND VELOCITY
WIND VELOCITY & ICE ZONES FOR N i AND
APPLICABLE OVERHEAD SIGN SUPPORTS, MM THIS SHEET TO BE INCLUDED [ICE ZONES
HIGH MAST POLES, AND IN ALL P.S.&F. PACKAGES WY & 17-14
TRAFFIC SIGNAL POLES CONTAINING ONE OR MORE FILE: windice. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
Based on 50 Year Mean Recurrence Interval of OF THE APPLICABLE STANDARD ©T00T  April 199 T P I— s
Fastest Mile Wind Velocity at 33 feet height. SHEETS LISTED HEREON s-10-dgmg 11a o1 sopiceors (038938 001 1430
BT S T AR WONT, ETC 33
[ 30 ]




ZONE 3 WITH AND WITHOUT ICE 80 MPH WIND

No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4:12:23 PM
FILE: t:\partraf\oshley\projects\dms\standards\COSS-Z3&Z31-10.dgn

1/5/2022

DATE:

10° SPAN 15’ SPAN 20° SPAN 25’ SPAN
o= ANCHOR BASE ANCHOR BASE ANCHOR BASE ANCHOR BASE @'
%5 TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS %Jé
w w
Fx.o]-x | DEFL |sizE BOLT | ¢;zp |DEFL JSHEAR|TORSION|MOMENT fo.pJ— % ~ | DEFL | SIZE BOLT | o;zp |DEFL JSHEAR)TORSION|MOMENT o, p.J 23 ~ | DEFL | SIZE BOLT | iz |DEFL JSHEAR]TORSION|MOMENT |o,p.J 23 ~ | DEFL | SIZE BOLT | grzp | DEFL|SHEAR]TORSIONIMOMENT | & T
" lE=<c| aH |DpIa NoJ CIR N I T M ]z £c| aH |bIAa INo] CIR A T M 1= <c| aH |DpIa Nof CIR AV v T M T lE=c| aH |DIA NOJ CIR AV ] v T M
GFHinm)== <] m) i) DIA (in) (in) kkipsyk-forjk-f+) inA==<] nm) | (in) DIA (in) (n) kkipslk-fHilk-£+) fin==<] m) Jam DIA (in) tim) kkipslik-forlik-£1) fin==<] inm) J i DIA (in) (in) kkips)ik-Frifek-f+) J(Ft)
14°J16]0.250]0.105]1 Va|e 20 o] 24 x1'/4] 0.2 |]3.59]16.19] 49.87 | 16]0.250]0.235]1 3z [8]20 ;’4"24V2x15/g 0.5 |5.40]37.56] 76.63 | 20]0.250]0.213|1 Val8 24 Vo] 28 x1V4] 0.7 | 7.43]69.08]107.16] 20] 0.281J0.308]1 28] 25" | 29 X1'/zJ 1.3]9.141107.68135.49] 14°
15° 0.120 3.61 53,42 0.270 0.6 ]5.41 81.91 0.244|1 Y, 24 'l 28 x1Y4] 0.7 ] 7.43 113.96 0.281]0. 354 1.4]9.17 144,13} 15°
16 0.137 3.62 57.00 0.308 0.6 |5.43 87.23 0.278]1 3% 24 ¥"[28">x1%] 0.8 | 7. 45 121,17 0.281]0. 403 1.4]9.19 152.86] 16°
17 0.154 3.64 60. 59 0. 347 0.7 [5.45 92.57 0.314 0.8 | 7.47 128. 42 0.281]0.455|1 /> 25" | 29 x1'5] 1.5] 9.21 161.65] 17°
18’ 0.173 3.66 64.21 0. 389 24'/2x 13| 0.7 | 5. 46 97.94 0. 352 0.9 [7.49 135.72 0.312]0.460]1 ¥, 25 %"P9¥x15%] 1.5]9.23 170.51] 18’
19’ 0.193 6 3.67 67.85 0.434 24'/,x 1Y) 0.7 |5.48 103. 33 0.392|1 % 24 ¥a"|28"2x 1%} 0.9 | 7.51 143,06 0.312]0.513 29¥,x1%] 1.5] 9. 25 179,43] 19”
20’ 0.214 8 3.69 71.51 0.481 0.8 |5.50 108. 75 0.435]1 Y 25" | 29 x1%} 1.0]7.53 150. 43 0.312]0.568 29¥,x1%] 1.6] 9. 27 188. 39) 20
21’ 0.235 3.71 75.18 0.250]0.530 5.51 114.19 0.479 1.0]7.55 157. 84 0.312]0.627 1.6]9.29 197.41] 21’
22’ 0.258 0.2 [3.73 78. 88 0.281] 0.521]1 3% 20 ¥i'|24Y2x 1Y) 5.53 119.66 0.526 1.1 [7.57 165. 28 0.344]0.628 1.6] 9.31 206. 47| 22°
23’ 0.282 0.3]13.74 82.59 0.281]0.569]1 % 21" | 25 x1 5] 5.55 125.14 0.250]0.575 29 x 1Y) 7.60 172.75 0.344]0.686 20¥ax 1Y 1.7]9.34 215.57] 23°
24’ 0. 308 3.76 86.33 0.281]0.620 5.56 130. 65 0.281]0.560 29 x 1% 7.62 180. 26 0.344]0. 747 29¥,x 17 9. 36 224. 11| 24’
25° 0.334 24 x1'/a 3.78 90. 08 0.312]0.610 5.58 136.18 0.281]0.607]1 > 25" | 29 ><15/4 7.64 187.79 0.375]0. 748 29 ¥ax 1 % 9,38 233.89] 25°
26’ 0. 361 24 x 1% 3.79 93. 85 0.312]0.660 25 x 1 %] 5. 60 141.73 0.281]0.657|1 ¥, 25 3 "|29¥ax 134 7.66 195, 35 0.375]0.809[1 ¥, 25 %"29¥ax 1 % 1 9. 40 243.10] 26°
27’ 0. 389 3.81 97.64 0.312]0.711 25 x 1 5.62 147.30 0.310]0.640 29¥ax 1 ¥4 7.68 202.94 0.375]0.872| 2 25 ¥,"I30%x 2 | 1.8]9.42 252.34] 27’
28’ 0.419 3.83 101.44 0.344]0.699 5.63 152.89 0.310]0.688 7.70 210.55 0.406]0.870 9. 44 261.62| 28°
29’ 0.449 3.84 105. 26 0. 344]0. 750 5.65 158.50 0.310]0. 738 7.72 218.20 0.406]0.933 9. 46 270. 93] 29
30’ 0. 481 3.86 109. 11 0.344]0.802]1 ' 21" | 25 x 19 5.67 164.12 0.340] 0. 721 29 ¥4x 1 ¥4 7.74 225.86 0.406] 0. 999 30'/ox 2 9.48 280.27] 30’
31 0.513 24 x 1 74 3.88 112.96 0.375]0. 7911 21 Y5 26 x 174 5.68 169. 77 0. 340]0. 770 29¥ax 1 % 7.77 233.56 0.441]0.992 30/2x21/4 9.50 289. 64| 317
32'J16]0.250]0.547]1 1820 o] 24 xl'/d 0.3 [3.89]16.19]116.84] 16]0.375]0.843]1 ¥, 821 %] 26 x17/§|o.8 5.700137.56]175.43] 20]0.340] 0.821]1 ¥, |8125 3k"eo¥x 1%l 1.1 ]7.79]69.08]241.27] 20] 0.441]1.057] 2 |8]25 ¥ [30Yex2'u 1.8] 9.53)107.6d4299. 04] 32
RA TES :
30° SPAN 35’ SPAN 40’ SPAN GENERAL NOTES
= ANCHOR BASE ANCHOR BASE ANCHOR BASE xht Design conforms to AASHTO 1994 Standard
w3 TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS w3 Specifications for Structural Supports for Highway
= z Tons, inoires. Sroffi P | Jeors
Pe o oJ== ~ [ DEFL [s1zE BOLT DEFL |sHEAR]ToRsION[MOMENT o, pJ— x ~ ] DEFL |size BOLT DEFL [sHEaR] Torsion[MomeNT |, p J— < ~ T pEFL [size BOLT DEFL | SHEAR] TORSION|MOMENT | = £ pigns, Lumingires, ond Troffic Signols ond Interim
D] O SIZE LDJD O SIZE DD O SIZE Revisions thereto.
=c| an |bia Nof CIR AV v T M =2 c| Aan |bpIia Nof CIR AV v T M Zc] AH |bpIa po] CIR AV v T M i
(F1) ”m;:: " A DIA . " . i n ;::-: " A DIA . " . in)§I$ " A DIA . " . (F1) Steel for tower pipe shall conform to ASTM A53
== (in) J(in) (in) (in) KKips(K-fH)(K-f1) = (in) Jtin) (in) (in) KKips(K-f+IJ(K-ft) — (in) J(in) (in) (in) (KipsH(K-f+)J(K-ft) Grade B or to ASTM A501. Tower pipe wall thickness
14 24]0.250]0.28911 28] 29" | 33 x15] 1.6 J11.00155.44167.11] 30]0.250]0.210]1 ¥ |8]35 3k PBovax1'a] 1.5 12.87211.58202. 48] 30]0. 280]0.260]1 ¥ [ 8135 3% |39 %x 15| 2.1|14.65p276. 74242. 20| 14° shown is the minimum allowable. Fabricator may use
15° 0.250] 0.331]1 %, 29" | 33 x1%] 1.6 J11.03 177. 27 0.241 1.6 |12.9d 213.97 0.298]1 % [ 1135 3% 39 %x 1] 2.2 [14.68 254.69] 15° ;f,rl‘fh“’gl',éoIg;ccg?fsfﬁr“gmeg; pipe of the same diameter
16° 0.281]0.338]1 ¥, 29 %"I33%x1] 1.6 J11.03 187.54 0.275 1.6 [12.93 225.63 0.332]1 ¥, 35 3o %x1V] 2.314. 71 267.44] 16’ All connection bolts shall conform to Item 447,
17" 0. 381 1) 1.7 . o8 197.93 0.250[0.310 1.7 |12. 97 237.46 0.383] 2 35 ¥a'[a0Yox 1] 2.a]14. 75 280.40] 17° "Structural Bolting”. All structural steel, connection
- 33 Yax I/z % I/zx 5/2 - bolts, nuts and washers shall be galvanized in
18 0.428 33¥x 1/ 1.8 11,1 208. 40 0.281]0.310 1.7 |13. 04 249.43 0.429 40'/ox 1 %] 2.5 |14. 78 293.56| 18 accordance with the Specifications.
19’ 0.281]0.477 33%4x 154 11.13 218.97 0. 346 1.7 |13.03 261.52 0.280]0. 478 2.6|14.81 306.90] 19’ b Corpgenigte for frussdd?flecféoTTc; Tree $nd
D 5 7 y O se INg upper an ower o] oles Q
20 0.312]0.477 33¥4x 154 11,15 229. 60 0.383 1.8 ]13.04 273.72 0.312]0.478 2.6]14.84 320.39] 20 FrusSs-to-tower connecton.
21" 0.526 33x1%] 1.8 11.18 240. 31 0.422 1.8 [13.09 286.04 0.527 40'/x 1%] 2.6 |14. 87 334. 02| 21° For truss details see standard drawing COSSD.
22" 0.577 33¥x1%] 1.9 [11.2d 251.08 0.463 1.9 [13.13 298. 44 0.578 405x 1 ¥4| 2.7 J14.90 347.79] 22° dr_za?ng"ggsgpd foundation details see standard
23’ 0.631 33;/4X];/4 2.0 N1.23 261.91 0.507|1 ;/4 35 3/3" 39}'4><IV2 2.0 13.14 310.94 0.632 2.8114.94 361.67] 23" For canti |e:/er truss lengths fq||ing between those
24" 0.312]o.687]|1 ¥, 29 %"33¥x 19 11.25 272.80 0.552] 2 35 ¥ "l40Yex 1%] 2.0 |13.19 323.51 0.688 2.9]14.97 375. 66| 24’ Sh<T>wn use giies col;ed for*Irli the next Ionger*spon-
7 W - russ an owers for cantilever sign supports are
25 0.344J0.679] 2 29 ¥,"34Y.x 19 11.28 283.74 0.598 4oV2x15/§| 2.1 |13. 27 336.16 0.312]0.747 40'ox 1% 3.0]15.00 389. 75] 25 designed for the equivalent area of a 10°-0" deep sign
26" 0.735 34'ox 2 | 2.0 1. 30 294.73 0.647 40',x 1%] 2.2 |13.29 348. 89 0. 340]0. 736 40'x 2 | 3.0]15.03 403.94] 26’ panel over 100% of the span length. Design includes
B 1 " 1 g 3 pounds per foot squared for sign panel and 20
27 0.792 2.1 11.33 305.77 0.698 40',x 1%| 2.2 |13. 29 361.68 0.794] 2 35 ¥ "Ja0Yx 2 | 3.015.06 118.22| 27 pounds. per. foot for Tignts and 50 pounds
28’ 0.852 2.2 1. 36 316. 85 0.281] 0. 751 2.3 |13. 3] 374.53 0.854[2 Y, 36" | 41 x 2] 3.1]15.09 432.57| 28’ per foot for walkways all placed as specified for
29’ 0.344]0.914 11. 39 327.97 0.310]0.726 2.2 |13.34 387.45 0.916 3.2 [15.13] 447.01] 29° *hgefgﬂgncg:?gdpggg'Hereon ore abpl icoble
] ]
30’ 0.375] 0. 901 11,41 339,13 0.777 2.2 ]13.39 400. 42 0. 340} 0. 980 15.16 461.52] 30’ for Design Wind Heights up to 30'p?nclusive.
31 0.375]0.962 2.2 11.43 350. 34 0.830 2.3 13. 4] 413.45 0.375]0.963 15,19 476.10] 31° Number of High Strength bolts required in truss
7 m . m , connection or splice are indicated in brackets
32| 2400.37501.023] 2 |8]29 ¥ [34Vex 2 | 2.3 11.44155.44361.13] 30]0.310]0.884] 2 18135 ¥ "Ja0Yex1¥] 2.4 |13.44211.59426.53] 30]0.375)1.026]2 4 | 8] 36 41 x 2 | 3.2 15.22J]276.74490. 75] 32 e.g. [31, after the member size. '
Deflections shown include the design loods for
Truss, Sign Panel, Lights and Walkways.
SPAN 10°, 15, & 20’ 25° 30° 35° 40°
W x D = WIDTH x DEPTH 4.0 x 4.0 4.0 x 4.0 4.0 x 4.0 4.5 x 4.5 4.5 x 4.5
CHORD'@, Unless Otherwise Shown JL 3 x 3 x %5 ® [31JL 3 x 3 x |/4 ® [41JL 3 x 3 x |/4 [6IJL 3 x 3 x ;{5 [71JL3 |/2X3 I/zX ;{5 [91] grexas mparr,nenr of Transmrraﬁon
DEAD LOAD DIAGONAL-Q® L 2 x2 x ¥ [21JL 2 x 2 x ¥ 21JL 2 x 2 x ¥ [21IL 2 x 2 x ¥ 21JL 2 x 2 x ¥ [31] I Traffic Operatlons Division
WIND LOAD DIAGONAL-®@ L2 Yox2 Yax ¥ (21[L2 Yox2 Yox ¥ t21L 3 x 3 x Y 21]L 3 x 3 x 21t 3 x 3 x Y, [31]
DEAD LOAD VERTICAL-Q® L 2 x2 x ¥ 21t 2 x 2 x ¥ 21t 2 x 2 x ¥ [21JL2 Yox2 Yox ¥ (21lL2 Yox2 Vox ¥ [21
WIND LOAD STRUT-(® L 2 x 2 x ¥ 1L 2 x 2 x ¥ 1IjL 2 x 2 x Y 1L 2 x 2 x ¥ 11t 2 x 2 x ¥ [11
TRUSS DEAD LOAD 38 Ib/ft 43 |b/ft 45 |b/ft 53 Ib/ft 62 Ib/ft CANTILEVER OVERHEAD
SIZE H.S. BOLTS IN CONNECTION 5" DIA 5%" DIA 5" DIA 5" DIA 5%" DIA
NO. & SIZE OF H.S. BOLTS IN CHORD 4 ~ %" DIA or 6 ~ %" DIA or 7 ~ %" DIA or 9 ~ 5%" DIA or SIGN SUPPORTS
ELEVATION ANGLE TO TOWER CONNECTION PLATE 3 ~5%" DIA eq 3 ~%" DIA ea 5~ %" DIA ea 5 ~%" DIA ea 7 ~ %" DIA ea
(SHOWING DESIGN COSS-Z3 & Z31-10
"Low-Alloy Steel" for non-bridge structures
LOADS AND DEAD (D per ITemy442, "Metal For Shlfugfures". @TXDOT November 2007 DN: TXDOT ‘CK:TXDOT ‘DW: TXDOT ‘cx: TXDOT
LOAD DEFLECTIONS) REVISIONS CONT |SECT JoB HIGHWAY
@ "Carbon Steel" for non-bridge structures 4-10 6385| 38 001 IH 30
per Item 442, "Metal For Structures”. DIST COUNTY SHEET NO.
PAR HUNT, ETC 34
[ °% ]
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To end . To end
Spon Length, L (See Project Plans) of sign Spon Length, L (See Project Plans) of sign
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Truss Overal |

Detail glnd+Lood | Wind Load 3 -g"%
r .
///r\</ D u N\ Diagonal Detall F /14“\\\§///’Ff::?““‘gﬂ.

Connection R
(See Detail)

width
Design Width, W
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Detail G

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

kind is made by TxDOT for any purpose whatsoever.
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! PLAN VIEW Chord Splice
. End of Sign | GENERAL NOTES:
Design conforms to 1975 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Signals and
Interim revisions thereto. Connection details are typical only. Actual size of
member and number of bolts will vary. The details on this sheet are intended
as a guide only. See "Cantilever Overhead Sign Supports" or "High Level Cantilever
Overhead Sign Supports" sheets for number of bolts and size of members.
Gusset plates to be same thickness as thickest web member in connection.
Varies ///?77Vcries
4 Yy 1'-10" 2'-6" Min 5°-0" e 5'-0" ‘-0 \ 3 -0" 5 -0 \ ( Note: Cap shall be solid steel sheet 3" nominal
\Mjil’l"s'-o" Max | T thickness. Drill, tap ondaplug galvanizing vent.
- g Dé¥6fT”4 ..... beod Losd IHEH.HA ........... E C)Venf Plug | Weld plate to pipe with 3" weld all around.
"% D ) / Vertical | Chord—~ . , . .
+I : - e = = S T I T C)For COSS design tables see staondord drawing,
) _|l a A "Cantilever Overhead Sign Supports”
& Sl | or "High Level Cantilever Overhead Sign
. = Supports”.
o olc + !
>E Q]
Ola O _ | -1— X~ — - |~ /7
% @ o :
no8° 6 : | 2" Dia Std N
‘0 H : .| " iG . ; s X
8 ? DeZOIIE y Elbow for B | p
< of | \[Es g e _er [ T ol : ~y| 'ighting ol T -
gl S \Dem w1 ey e . ] 1 | i N P
- Cerait D Q_// srivrerar s )] o
> . - Number of bolts in
| l«— Tower _Pipe .
2 . S I (see Dcoss o1 fos sauats e
Design Tables) R
\\\\7B0++om edge of N \\-—’/<::::>number of chord to x| 2
Lighting Brocket tower connection R : .
ELEVATION bolts required for +| E
E— span "A" &5 ©
= 2 £
ke
— |
= SINGLE CANTILEVER DOUBLE CANTILEVER g ;
- 0
¢ Tl 5
< 2
~ ]
- ]
[=}
Bottom of
\ BaseFr_W' SHEET 1 OF 2
jo il vl
Roadway surface Y oo of g S’ Texas Department of Transportation
op _of poure y 4 Traffic Operations Divislon
N q shaft
See standard draowing, COSSF for Hond Hole, !
Base R, Anchor Bolt and Foundation Details. % CANTILEVER OVERHEAD
Natural ground or S I GN SUPPORT DE TA I LS

average elevation
of surrounding terrain.

COSSD

@TXDOT November 2007 DNz TXDOT CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT
REVISIONS CONT |SECT JoB HIGHWAY
6385 38 001 IH 30
DIST COUNTY SHEET NO.
PAR HUNT, ETC 35
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14" Typ

............. T
| . - 0o |—
Chord\‘ € Plote ond Dlpeaj Chord\‘ ; F: y z
E : T Chord

DETAIL F

)

i ‘ SFill plate as S fwing

- | : required : 1oad

. i strut
Wind lood strut Wind load diagonals

DETAIL B DETAIL A DETAIL D DETAIL G

7 . Dead load diagonal

“Wind load strut or wind load diagonal

or dead load .

vertical Dea_d load vertical
or wind load strut

Connection Plate

Wind Load . \ \

Diaogonal ‘ ‘ ‘ ‘ ‘ Wind Load

Diagonal

. Nt ) NUMBER OF BOLTS REQD. I[N GUSSET
DETAIL E g\ I Sty ,/Chordl — R TO CHORD CONNECTION
. o RN A R R S =
A W L 1 +o- — o } 2zl o 2
_ _ Wind Load - : : a9 2 2
. [ B : : - : 0
Diagona /‘ .............................................. @ : oz 3 3
Chord . 1.9 : S - 2 3
/ : gV s 4
2 Ya" for %" Dia bolts 2 /4" for %" Dia bol+sw Dead load 2 5 2
2 Y, for ¥" Dia bolts 2 " for ¥" Dia boHsJ Dead load vertical = 3
diagonal 5 - 8 5
== 1
SINGLE CANTILEVER DOUBLE CANTILEVER DETAIL C ° 6
CONNECTION DETAILS 2 %"~ %" Dia bolts
/o 2 ¥~ %" Dia bolts
1 /2 )
g;irlwg iglice 2%, A4ES@2'y"y 4y AES@2 ' 1 Ya"~ %" Dia bolts
Splice Angle clgor chord o T .
° Reverse bracing Chord ongle. 2" MES@2Ypiy y 4ES@2Y,r |1 Yo"~ Ya" Dia bolts
o s!ope at alternate
Pipe 0.D. +6" Holecgio. equals bol+ diam. plus Yg". S g+ Wind load sfru:s. outside of S?Iice angle sane
" - N See COSS design tables for number o r—“ - chord angle size ond thickness
3 Pipe 0.D. 3 and size of bolts. For double cantilever g P as chord angle. Place
K use the number and size of bolts for span (c) ......................... ":a Stondard gage insde the chord angle.
11 "B", i.e. the longer of the two spans. © —H for chord angle
4 55
Botd o 5 - SECTION ON € SPLICE SINGLE SHEAR CHORD SPLICE
'>44E>— o)
e Ya > Stiffener R's. 2 for single contilever, 4 for o ‘@ e
£ double cantilever. Locate below bottom chord o 8.
o . as shown in elevation. 3 olE
= " 0|2 . , 2'a" for %" Dia bolts 2 splice plates with combined thickness
- \ 2o SpliceR's 2 Y," for %" Dia bolts not less than chord thickness. Both pairs
o I\ _| p— Sym. about truss. - of splice plates shall have a combined
I s . Truss design 1" net area not less than chord net areaq.
[ | — Permissible splice ™ - R o
3 in bottom plate. = o wiath, W Chord o ! /a” min for 2/4 Dla bolts VL Note:
_ : e P :
@l Top : Qangle {1 /5" min for %" Dia bolts 1 Each side of the double
2 R %" Thick 5 ¥a" Thick f: ] ‘ — -0 - — shear chord splice requires
- “ Plate "o Plate H: : Standard gage ). e only half the pumber of bolts
-2 : I T W ] for chord angle 1y e shown in the (DCOSS design tables.
Standard gage for 1 j e T Chord }‘“/C_Spl ice
A,h//rchord angle. ? = 6":
1" f - X%SJ @2 x 2" x %" angle for %" Dia bolts [11 SECTION ON € SPLICE DOUBLE SHEAR CHORD SPLICE
2 Ya" for %" Dia bolfs 2" x 2" x Yg" ongle for ¥ " Dia bolts [11]
N v Varies according to number
22" for ¥a* Dio bolts ﬁm o200t bt STIFFENER R DETAIL TRUSS SECTION SPLICE DETAILS
(DIAGONALS NOT SHOWN)
CONNECTION PLATE DETAIL
c
-
8{’3% SHEET 2 OF 2
[sYRe ]
% @ @W 2o® S’ Texas Department of Transportation
G
%';7/‘ % ................... ~ L"% @MINIMUM LENGTH OF ¥g " FILLET WELD REQUIRED y 4 Traffic Operations Division
= — NAN X NUMBER o/ .
);EI \ (I:hord/ // R i OF BOLTS TO REPLACE 5" DIA BOLTS|TO REPLACE ¥ " DIA BOLTS
Chord ; AL TN P "
' CANTILEVER OVERHEAD
diagonal Dead load diagonal 2£ 2 4 6
iz > 6" o SIGN SUPPORT DETAILS
DETAIL C 4 8 1Y
- . strut 5 10" 14 V"
(Gusset plates in V z COSSD
other details to DETAIL A 6 12" 17 Yo"
be similar) _— 7 14" 20"
© TxDOT November 2007 DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT
ALTERNATE WELDED CONNECTION DETAILS REVISIONS CONT |SECT JoB ‘ HIG‘HWAY
6385| 38 001 IH 30
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€ Trussl ...................................................... ‘ ....................................................
|
T ] :
r |
+ [y —_—
c Qo J}
S -
.q—, :(;l:) '
Jo E v c .
2l 3 ‘ 5% 5
= [e] - £ —
o o| © v
c ~ Q= T
o - o
. : ‘ =" 9|2
] - STROTR © b ‘ I|.-
= WSS 774 N i
.8_'_ _'-C_ - N .9
::T; o (:) 0
c
ik 9Ll A
Natural ground or @Minimum vertical clearance P -9 2 /Wi.«%]
average elevation of 5 0
surroSnding terrain. ELEVATION F\Q &Y=
|
SELECTION EXAMPLE CANTILEVER SPAN Natural ground or
. . ~ B . _ . . ELEVATION average elevation of
Given: Cantilever Span = 33’; Column Height, H = 23.3.°; Design surrounding terrain
Wind Height, Hd = 27'; Avg. Penetrometer Value, N = 15 '
(clay type soil); Hill County
SELECTION EXAMPLE DOUBLE CANTILEVER SPAN
Step 1: Select applicable COSS standard.
From Wind Velocity and Ice Zone sheet (WV & 1Z-96) Given: Short span, A = 9'; Long Span, B = 25'; Total Cantilever Step 4: Determine foundation details. Use standard COSSF.
determine that Hill County is in Zone 4 (70 mph) and is Span = 34’; Column Height, H = 24‘; Design Wind Height, From COSSF with 30" Dia pipe and 2" Dia anchor bolts:
above the ice Iine. Since Design Wind Height is less than 30', Hd = 26'; Avg. Penetrometer Value, N = 20 (clay type soil); Anchor bolts 2" Dia x 4'-3"
use standard COSS-Z4 & Z41. If Design Wind Height is more Wheeler County. Drilled shaft Dia 54"
than 30‘, use COSS-Z3 & Z3I. NOTE: In Zone 1 if Design Wind Vertical Reinforcing 18 ~ #10 bars
Height is greoter than 30’ use HCOSS-Z1. Step 1: Select applicable COSS standard. Spiral C = #4 at 6" pitch Grade 60
From Wind Velocity and Ice Zone sheet determine that Misc. handhole, base plate, anchor bolt, and foundation details
Step 2: Determine tower details from COSS-Z4 & Z4l. Use column Wheeler County is in Zone 2 (90 mph) and is above the are shown on COSSF.
height to nearest tabuloted value’' i.e., 23'. Round span ice Iine. Since Design Wind Height is less than 30’ use
length up to the nearest taobulated value, i.e., 35'. standard COSS-Z21. If Design Wind Height is more than 30', Step 5: Determine drilled shaft length from COSS-FD.
Tower details are: use HCOSS-Z1. Enter the appropriate groph (for 54" Dia drilled shaft in clay
Tower pipe 24" Dia with min. wall thickness = 0.312" type soil) from the bottom with N = 20. Proceed upward interpolating
Base plate 33 ¥" Dia x 1 ¥" Step 2: Determine tower details from COSS-Z2I. moment curves (solid Iines) to locate 403 Kip-ft. Project to the left
Anchor bolts 8~1 ¥" Dia on 29 3" bolt circle Use column height = 24’. Round total spon length up to side of graph to determine required embedment length, i.e., 13’.
Hor izontal deflection of tower at truss = 0.889". During the next longer tabuloted length span, i.e., 35'. If total Repeat the procedure for the torsion curves (dashed lines) to locate
instal laotion, double nuts ot bose plate may be used to span length is greater thaon 40', o special design would 136 Kip-ft. Embedment length required to satisfy torsion is 9'.
plumb tower to compensate for horizontal deflection. be required. Add 3' to the longer length to obtain required drilled shaft length
Design Moment = 244 Kip-f+t Tower details are: of 16'.
Design Torsion = 162 Kip-ft Tower pipe 30" Dia with min. wall thickness = 0.310"
Base Plate 40 'o" Dia x 1 ¥"
Step 3: Determine truss details from COSS-Z4 & ZA4I. Anchor bolts 8 ~ 2" Dia on 35 ¥" bolt circle
Read from small table at bottom of sheet for span = 35°. Hor izontal deflection of tower ot & truss = 0.574-0.316 = 0.26".
Truss design width, W ond depth, D = 4.0'x 4.0". During installation, double nuts at base plate may be used
Chord L 3 x 3 x g (HYC) with 6 bolt connection at tower to plumb tower and compensate for horizontal deflection.
D.L. Diag. L 2 x 2 x g (HYC) with 2 bolt connection Design Moment = 403 Kip-ft (use total span = 35')
W. L. Diag. L 3 x 3 x ¥g (HYC) with 2 bolt connection Design Torsion = 136 Kip-ft (use long span = 25')
D. L. Vert. L 2 x 2 x ¥g (HYC) with 2 bolt connection
W. L. Strut. L 2 x 2 x ¥ (HYC) with 1 bolt connection Step 3: Determine truss details from COSS-Z2I.
Bolts are %" Dia high strength with 5~¥" Dia bolt alternate Read from small table at bottom of sheet 2 of 2 for Span A =
for chord connection at tower. 9° (use 10"):
D.L. of truss = 50 Ib/f+t Chord L 3 x 3 x 3 (HYC) with 3 bolt connection at splice
Truss deflection at free end = 3.2". The fabricator shall D.L. Diag. L 2 x 2 x ﬁs (HYC) with 2 bolt connection
compensate for this deflection by offsetting bolt holes W.L. Diog. L 3 x 3 x 45 (HYC) with 2 bolt connection
between the upper and lower chords at the truss-to-tower D.L. Vert. L 2 x 2 x 45 (HYC) with 2 bolt connection
connection. W.L. Strut. L 2 x 2 x 3g (HYC) with 1 bolt connection g
Bolts are %" Dia high strength. Texas Department of Transportation
Step 4: Determine foundation details. Use staondard COSSF. D.L. of truss = 42 Ib/ft. I Traffic Operations Division
From COSSF with 24" Dia pipe oand 1 ¥" Dia anchor bolts: Span B = 25':
Anchor Bolts 1 5 " Diag x 3'-10" Chord L 3 x 3 x ?Q(HYC) with 4 bolt connection at tower
Drilled Shaft Dia 42" D.L. Diag. L 2 x 2 x !G(HYC) with 2 bolt connection
Vertical Reinforcing 12 ~ #10 bars W.L. Diag. L3x3xﬁﬂWOth2bm+mmmHm CANTILEVER
Spiral C = #4 ot 6" pitch Grade 60. D.L. Vert. L 2 x 2 x 45 (HYC) with 2 bolt connection
Misc. handhole, base plate, onchor bolt, and foundation W.L. Strut. L 2 x 2 x g (HYC) with 1 bolt connection
details are shown on COSSF. Bolts are %" Dia high strength with 3 ~ ¥" Dia bolt alternate OVERHEAD SIGN SUPPORTS
for chord connection at tower.
Step 5: Determine drilled shaft length from COSS-FD. D.L. of truss = 47 Ib/ft. SELECTION EXAMPLES
Enter the appropriate graph (for 42" Dia drilled shaft in Truss defl. at free end = 0.2" for Span A, = 1.3" for Span B.
clay soil) from the bottom with N = 15. Proceed upward The fabricator shall compensate for deflections by offsetting bolt
interpolating moment curves (solid lines) to locate 244 Kip-ft. holes between upper and lower chords at splice and at truss-to-tower COSS'SE
Project to the left side of the graph to determine the required connection. Top chord shall be shortened between the tower and the
embedment length, i.e., 12°. splice to achieve the required offset. © TxDOT November 2007 DN: TXDOT ‘CK:TXDOT ‘DW: TXDOT ‘cx: TXDOT
Repeat the procedure for torsion curves (dashed |ines) to locate REVISIONS cont lseer o8 TGHWAY
162 Kip-ft. The embedment length required to satisfy torsion is
14', Add 3'-0" to the longer length to obtain a required drilled 638538 oo1 IH 30
shoff |eng1-h of ]7'. DIST COUNTY SHEET NO.
PAR HUNT, ETC 37
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ANCHOR BOLT SIZE PIPE OUTSIDE DIAMETER
BOLT@ THREAD@ PROJECTION GALVAN,@ " " i o
foeners snoll conform fo ASTM FA36. o LENGTH LENGTH HENCTH HENGTH ANCHOR BOLT DRIWLGLED DRILLED BOLT DRILZLOED DRILLED BOLT DRIEiED DRILLED BOLT DRILiED DRILLED
ANCHOR WASHER DIMENSIONS HoLE I 2R 5" 5 Ve 11 YVa" BOLT CIRCLE|  SHAFT SHAFT  |CIRCLE| SHAFT SHAFT  |CIRCLE|  SHAFT SHAFT  |CIRCLE|  SHAFT SHAFT
BOLT DIA. OUTSIDE HOLE THICKNESS BASE PLATE 133 -1 5 /" 5 ¥ 11 " SIZE DIA SIZE REINF DIA SIZE REINF DIA SIZE REINF DIA SIZE RE INF
d DIAMETER DIAMETER MIN. MAX, A EE 6" 6 /s 1720 /g 1 14"Dia x 2 -11"120 5" | 36" Dia | 14-#8 (A) |24 /o' | 36" Dia | 14-#8 (A)
1 VZ“OF‘@SS 24 d +\/Bu 0.136" 0.177" d +\/4u 1 3/4\\ 3/-10" 70 7\/4” 1 \/4\\ 1 3/8“[”0 x 3 -1" 20 3/4” 36" Dia 12-#9 (A) 24 3/4\\ 42" Dia 14-#9 (A)
EZN 2d - Yg" d+ " 0.178" 0.280" d + Y " 2" | 47-3" 8" 8 1" 17=2 " 1 1/5"Dia x 3" -4" 21" 36" Dia | 12-#9 (A) 25" 42" Dia 14-%9 (A) 29" 42" Dia 14-#9 (C)
2" 2d - Vs a+Y" 0.178" 0.280" d+ %" 24" 4 -9 9" 9" 17-3 Va" I ¥"Dia x 3'-10"|21 5" | 36" Dia |10-#10(A) |25 %" | 42" Dia | 12-#10(B) |29 3%"| 48" Dia | 16-#10(C) |35 %" | 54" Dia | 18-#10(C)
Over 2" 2d - " d+ " 0. 240" 0. 340" d + Y " 2 55 -2 10" 10 /4" 1 -4, 2"Diag x 4’ -3" 22" 36" Dig | 12-#10(A) |25 " | 42" Dia | 12-#10(B) |29 ¥%"| 48" Dia | 16-#10¢C) |35 ¥"| 54" Dia 18-#10(C)
2 Y| 5 -8" [ (/N 175" 2 /a"Dia x 47-9" [22 V" | 42" Dia |12-#11(A) | 26" 42" Dia | 10-#11(B) 30" 48" Dia | 14-#11(C) | 36" 54" Dia | 14-#11(D)
3" |6 -1 17-0" 17-0 " | 17-61/4" 2 '>"Dia x 5 -2" 26 2" | 42" Dia | 12-#11(B) |30 !4,"| 48" Dia | 16-#11(C) |36 /2" | 54" Dia 16-#11 (D)
2 ¥"Dia x 5 -8" 31 15" 48" Dia 18-#11(D) 37" 54" Dia 20-#11(D)
3"Dia x 6’ -1" 37 Vo 54" Dia 24-#11.(D)
(D) Anchor Bol+t Fabrication Tolerances:
Bolt Length ~ !/ 3 A = #3 Plagin spiral at 6" pitch (Grade 40)
Thread Length ~ /5" B = #4 Plagin spiral at 6" pitch (Grade 40)
Galvanized Length ~ -/4" Spiral Cc = Xél P\GIH SDEFG\ at 6“‘ DHHC'h (Grade 60)
® Thread lenght applies to upper D = #4 Plain spiral at 3 !'5" piftch (Grade 60)
and lower threads Vertical bars (See
table for no. & size)
2d
o SECTION
=
o
o Three flat turns
= of spiral.
[ o Existing ground or
o + égc‘ﬁgr finished grade at
% [$) o € of drilled shaft.
Tl “y | s | GENERAL NOTES
t
6|2 \v Sme=== <\/ 1. Concrete shall be Class "C".
| = = I — _
A = TOP VIEW OF TOP & =™ T 3 © 2. Reinforcing shall conform to Item 440, "Reinforcing Steel".
4"x 6" o .
hond hole - o BOTTOM TEMPLATES o —— cbiral Moonin 3. Anchor bolts and nuts for anchor bolts shall be "Alloy Steel"
cbioe b Folo @B £ 2 = | DZF +Qb\enp 9 per Item 449, "Anchor Bolfs'.
@%uswspe ol £ & Top anchor c|© N~ o : L .
o = - bol+ template O+ ‘:\/\ c 4. Anchor bolfs shall be rigidly held in position during concrete
o 2 - min. thickness = /" $ :\ [} placement using steel templates at the top and bottom. The top
Truss = o o 2 & 5 ] x templates shall be removed after the concrefe has sef.
o| & ol Heavy Hex.nuts E ) —— © . . .
@P\Gce first + 9 g [ i C ] 5. Lubricate and ftighten anchor bolfs when erecting the structure
anchor bolt ol 9 ol o o g — 1 per Iftem 449, "Anchor Bolfs". After the sfrucfure nhas been
L o) ® el P Anchor bo |+ 2l s [—— aligned in its final posifion and fthe anchor bolts have been
- - ° nehor bolts |+ i\ properly tightened, tack weld anchor bolt nuts to washer, and
IS 9) | L tack weld washers to base plate. Galvanizing in tack welded
A 5 2 e g \: Vertical bars, see table areas shal |l be repaired in accordance with Item 445,
Equal Iy spaced S % = for No.& size "CGalvanizing".
(Typ all holes) r <|c e
PLAN - 3= —1 K 6. All vertical reinforcing shall be carried fo the bottom of
S i 5 = —— the Drilled Shaft.
@See "Cantilever Overhead Sign Support' or m T [
"High Lever Cantilever QOverhead Sign Support" L3
sheets for number and size. Thread Length
(encased end) \ Class "C"
=1.25d d Anchor R Concrete
Heavy hex. 1~ & template

nuts(Plain)

ANCHOR BOLT ASSEMBLY FOUNDATION DETATL

(PRIOR TO INSTALLATION)

Template

. 47y 6" )
Weld size = =
F + hand hole N
pipe fthickness LAY 3 5 . f? Top of Foundation
= g[ O C
= LT WUNI LT[ %? 5? Tgaff poured —
' ® raffic
I folco sha Bond anchor bolts fo rebar ;’ E,s_afe_ty
" ! with W{O Jumper and fwo BB Texas Department of Transportation Ivision
Cut 5" x 7" hole in pipe. Center 4" x 6" e 3 [T Oy 00U 0000 mechomgo\ connectors or I P P Standard
and_go\efim ZBHD\X 8" x 10" dbocfk up D\G:_e, S —~ [ ;i by bending No. 3 bar on
rovide afttachable cover made from section + o U o botfom femplate as shown
cut from pipe. v g H H imd wire tightly with ten . Anchor Bolt CANTILEVER OVERHEAD
I + LoobL urns of No. 10 wire or = =
VIEW A-A b o) o e o one mechanical connector. 1 SIGN SUPPORT
— £l A o Provide Mechanical
- [ connectors that are UL = = N
BASE PLATE & HANDHOLE DETAILS £ Lo Toteq Sor concrere [~ Template FOUNDATION
(3 see "Canti| Overnead Sign S o o S encasement. - o
ee antilever Overhea fgn Suppor or -
"High Level Cantilever Overhead Sign Support" -
sheets for Diameter and thickness of base plate. COSSF 2]
Reinforcing Bar FILE:  cossf-21.dgn DN ‘CK: ‘DW: ‘CK:
©TxDOT  November 2007 CONT | SECT JoB HIGHWAY
REVISIONS
BEARING SEAT ELEVATION LIGHTNING PROTECTION SYSTEM 52 615 B| 001 LHWS0_
DSR HUNCTYETC 3§
67
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GENERAL NOTES FOR ALL ELECTRICAL WORK

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

services is 8.

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

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

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

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

6. When required by the Engineer, notify the Department in writing of materials from the

Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway Illumination and Electrical Supplies."”
No substitutions will be allowed for materials on this Iist.
CONDUIT
A. MATERIALS 2.

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit" aond Item 618 "Conduit" of TxDOT's "Staondard Specifications

For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3.
conduits listed under Item 618 on the MPL under "Rooadway Illuminotion and Electrical Supplies."
Provide conduit types according to the descriptive code or as shown on the plans. Do not

substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4,

(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide golvonized steel
Properly bond all metal

RMC for all exposed conduits,
condui ts.

unless otherwise shown on the plans. 5.

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor

sizes is present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the table, size junction boxes in accordance with NEC.
1.
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4" 8
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
#8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9.
10.

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the some side. Mechanically secure all junction boxes with 11.
an internal volume greater than 100 cu. inches.

5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for 12
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13.
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14.

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

1. P:gvidg PVC iunc+io?hbox?s intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14.dgn o h ‘w: cK:
otherwise noted on e plans. ©TxDOT  October 2014 CONT |SECT JoB HIGHWAY
REVISIONS 6385| 38 001 IH 30
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Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by meons of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer,

size PVC called for in the plans.
except that the conduit is supplied without factory-installed conductors.
+the HDPE conduit to PVC (or RMC elbow when required) at the bore pit.
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundat ions.

Use two-hole strops when supporting 2 in. and larger conduits. On electrical service poles,
properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
the service riser conduit.

CONSTRUCTION METHODS

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

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

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

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

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

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

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
During construction, temporarily cap or plug open ends of all conduit ond raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
conduit and prove it clear in accordance with Item 618 prior to installing ony conductors.

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

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

Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size aos the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical install

services, 0 6 AWG solid copper grounding electrode conductor.

Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.

from the bottom of the box. See the ground box detail on sheet ED(4).

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

conduit sealant.

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

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
Ensure the substituted HDPE meets the requirements of Item 622,
Make the transition of
Provide conduit of the size
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TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

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

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

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

I Texas Department of Transportation Standard

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

ELECTRICAL DETAILS
CONDUIT SUPPORTS

ED(2)-14

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

6. Use anchors of minimum 1600 Lbs tensile copacity {(minimum of steel, concrete

breakout, and concrete pul lout strengths gs determined by ACI 318 Appendix D) [J°I'& ede-14.dgn o: TXDOT [cks TxDOT [ows TxDOT _[cxs TxDOT
ot the required minimum embedment depth (Nef). No loteral loads shall be @©TxDOT October 2014 CONT |sECT JoB HIGHWAY
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest hot o 1+ dxl . Heat Hot mel+ “C" clamp
under "Roadway Il lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs ° meT adhesive Shrink adhes | ve type connector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 4\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to /e
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors at grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : tubing by
around both circuit conductors at each aoccessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more than 5 ft. overlap 8" to '/a"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft+. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. .
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL Iisted gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal bet n Heat
perform conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide U tore Wi th Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Larger diameter or longer hot melt adhesive Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual + Ta + v adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d gz* :nd +ape Split bolt
A . A specific locations including electrical service, see individual plan sheets. of +ubi2 b
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in Al \ 9 Dy
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads ond pole bases. 1. Furnish aquxiliary ground rods for lightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . Wrap split bolt Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. congecﬁor with |OSUIO+|on.
may not shrink sufficiently to provide a watertight seal around the individual . . . hot melt adhesive diagmeter with
conductors, prior to heating the tubing, increase the diometer of the conductor 3. Install ground rods so the imprinted part number is at the upper end of A : toot hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. h°2$ sgr?zﬁ ?S m 2" Min 2" Mi adhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . ﬁ dl ol . in. Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap posT end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. ﬁuPlngle
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to Y
5. Route all conductors as short and straight as possible for connection to
4. Size and install gel-filled insulating splice covers according to lightning protection ground rods. When a bend is required, ensure a minimum
monufacturer’s specifications when used in place of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged. Snap- lock,
See through A .
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp g opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. IT . Division
exas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

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

for making
connections
L Al [ Al

10. Do not terminate more than one conductor under a single connector, unless the
connector is raoted for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed.

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

11. Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn Nz TXDOT #“TxWTbM TxDOT |ck: TxDOT

around the conductor to ensure waterproof comnection. Only one conductor may enter SPLICE OPTION 3 ©TxD0T  October 2014 coNT [SECT 08 HIGHWAY

a single opening in a boot. Provide waterproof boots with the correct number of L REVISIONS 6385 38 001 IH 30
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No. 3
Reinforcing gg.i méorcing Ground 10" GROUND BOXES

No warranty of any

TxDOT assumes no responsibility for the conversion

steel e box D)
___ _I_ ¢ Closs A \ P A. MATERIALS
f 10" (typ) \ $°R°re*e A?rog) 4 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require % Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" . N Depth of box Item 624 "Ground Boxes. "
| A Grounding S5
| (typ) bushing for 7). . . .
L | RMC. Bell end} - 3 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
el i @) (IZHZZ 1 1= fitting for S " the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
i [} 9" Aggregate . A
' PVC (4) £l (3) and Electrical Supplies," Item 624.
|
| : Ground [ 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! | Conduit or / 4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.
[ " M duct cable
_ - - - — — ;2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop 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
- least 9 inches deep, prior to setting the ground box. Install ground box on top of
L v SECTION A A
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

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

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

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

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

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.
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GROUND BOX DIMENSIONS 9. If an existing ground box in the controct has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
B 12 X 23 X 22 identifying the specific boxes in writing. This work will be paid for separately.
c 6 X 29 X 11 11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS Bolt with y — » Traffic
recess H = Operations
for head , givision
TYPE DIMENSIONS (INCHES) p L ‘ _ _ I Texas Department of Transportation Standard
Y . J K I It
H I J K L M N P M f \ I
I
A, B&E 23 Ys| 23 |13 13! 97 5% | 13 2 1
: Y 13% | 9% % For cover 10g0 R 2 ELECTRICAL DETAILS
C&D 30! 30 Ya| 1T Vo | 1T ! 13! 6 13 ond labeling
Y '/a Y2 /4 '/a Ya Vs 2 geq“éagmﬁg% GROUND BOXES
ee
PLAN VIEW END SIDE
FILE: ed4-14, dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
GROUND Box COVER ©TXDOT QOctober 2014 CONT |SECT JoB HIGHWAY
REVISIONS 6385| 38 001 IH 30
DIST COUNTY SHEET NO.
PAR HUNT, ETC 4?7
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ELECTRICAL SERVICES NOTES

1.Provide new moterials. Ensure installation and materials comply with the applicable A T RANCH R T BREAKER
provisions of the National Electrical Code (NEC) ond National Electrical Manufacturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Association (NEMA) standaords. Ensure material is Underwriters Loboratories (UL) |isted. 1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field drill flange-mounted remote operator haondle if needed, to

Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breagker paonels, and braonch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,

ensure hondle is lockable in both the "On" ond "Off" positions.
2.Type galvanized steel (GS) enclosures may be used for Type C ponelboards

S A L Lo . . . . - aond for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer larger than 50 KVA,
or installation is justification for rejection. Where manufacturers provide warranties photocell or Iighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
ond guarontees as o customary trode practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084. breaker ‘s ampere interrupting capacity (AIC) rating and provide

' mentation from the electri tilit rovider to the Engineer.
2.Provide electrical services in accordance with Electrical Details standard sheets, doev e ° Frrie urTy provid >

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
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the 4,Provide pedestal service (PS) enclosures in accordance with ED(9) and
Standard Specifications. Provide electrical service types A, C, and D, as listed DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide an AL enclosure

I1lumination aoand Electrical Supplies,” Item 628. Provide other service types Qs ' b
detailed on the plans.

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

1.Provide photocell as listed on the MPL. Move, adjust, or shield the
photocel | from straoy or ambient night time 1ight to ensure proper
operation. Mount photocell facing north when practical. Mount top
of pole photocel Is as shown on Top Mounted Photocel | Detail.

3.Provide all work, materials, services, ond ony incidentals needed to install a
complete electrical service as specified in the plans.

4,Coordinaote with the Engineer and the utility provider for metering and compliance

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
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
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| /' .
work as approved. ID Number *%xSize No. /Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5. The enclosure manufocturer will provide Moster Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20 5
enclosures. Master Lock #2195 keys and locks become property of the State. nderpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/4%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
ond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. ; L. photocel |
Identify electrical conductors sized 4 AWG and larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. recep o$ e O Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photoce channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser y olum|?$: outlet 6" to 8" meosured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box wi cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yp" RM to 20 feet obove
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ onduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; - td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide /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. Install a 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 cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot 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) P TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= &nsn?edSeFV|ce/Enclosure Lpg;oééxcogdgég+5;;g?mﬂgx;gggi2gfee*
ounte .
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufocturers will prepare ond submit a schemotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Iaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment ond TP= Timber pole
branch circuits supplied by that service. Ths laminated plan $hee+s are to be placed SP= Steel pole
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to "
8!, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= 20|e by O*QGTS or paid
or separately
14.When providing aon "Off The Shelf" Type D or Type T service, provide lominaoted plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plon sheets to 8!, in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. — ED (5) - ] 4
L . . 0= Overhead Service Feed
15.Do not install conduit in the bock wall of a service enclosure where it would from Utility FILE: ed5-14.dgn ON: TxDOT hmTwOTbm TxDOT  |ck: TXDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxDOT October 2014 CONT |secT 108 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utllity 1 REVISIONS 638538 001 4 30
Grounding bushings are not required when the end of the metal conduit is fitted
with @ conduit sealing hub or threaded boss, such as a meter base hub. pIsT COUNTY SH:T?:O-
PAR HUNT, ETC
T1E
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Red insulation or
4ﬂ--’*””ﬂﬂﬂﬂﬂﬂﬂricolor code 6" length

[~ Red insulation or 120|240 of Line 1 or Line 2
color code 6" length conductors’ insulaotion
of Line 1 or Line 2 with red taope where
conductors’ insulation conductor exLifriff,ﬂg’r-”ﬂ"'~’r~/
with red tape where "] weatherhead.
conductor exiif/jbg///,///////’/’//// , \
weatherhead. White insulation or / \
Vi [ V2 F{;/////////////////,7color code 6" length
White insulation or . . . of neutral conductors’
color code 6" length i i insulation with white
of neutral conductors’ } tape where conductor
vy |V2 insulation with white i exits the weatherhead.
tape where conductor
(— - —t 7—477‘(:) exits the weatherhead.
‘ (4 Two Photocell viewing |
L, ‘ windows not shown but . .
N L required when photocel | §ond|ng
is listed as enclosure ‘ Jjumper
P mounted. Windows not
required when photocel |
| LY (:) is listed as pole top
\ >>__{] ) mounted. |
o Qv
e |
| G N = G N
. Grounding
‘ l l Elec+rodel l
: v L 2
‘ Typical Typical
. . 120 Volt 120 7/ 240 Vol+t
| | Branch Circuit Branch Circuit
Do not bond = - — Rl i ol N
n this bus to GN G =GN
L E, ] l ) the enclosure -[-» ll l EI’I'OU?GISQ ll
B B S _— —  — - ectrode
GN GN ) * i SCHEMATIC TYPE T
ll Typical Typical Typical
= = 5o 20 Volt |_240 volt 120 7 240 Volt 1207240 VOLTS - THREE WIRE
. . ~ . . ranch Circuit uminaire Branch Circuit
Srounaing TYP&?O' Braoncn Grounding Typical Branch Branch Circuit Galvanized steel-"Buy Off The Shelf"
ectrode IrcuiTs Electrode Circuit only. When required install photocell
top of the pole or on luminaire only,
no lighting contractor will be installed.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety 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 S+o+1on ("H-0-A" Switch)} - Traffic
WIRING LEGEND 8 Photo Electric Control (enclosure- ; Operations
mounted shown) I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Power Wiring 9 Lighting Contactor
.. 10 | Power Distribution Terminal Blocks
- — — — [ Control Wiring
1" Neutral Bus ELECTRICAL DETAILS
—N— | Neutral Conductor Branch Circuit Breaker
- - 12 (See Electrical Service Data) SERVICE ENCLOSURE
—g— | Equipment grounding conductor-always 13 | Separate Circuit Breaker Panelboard
required AND NOTES
14 | Load Center
15 | Ground Bus ED(G) 14
FILE: ed6-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
©TxDOT October 2014 CONT | SECT JOB HIGHWAY
REVISIONS 6385| 38 001 IH 30
DIST COUNTY SHEET NO.
PAR HUNT, ETC 44
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. . . ] (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of gzadius 2 V5" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances = \-fr/eo'rhegrlje(:d 6"
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neufruJ TR 1 may require the Ll 49 Ee < |° ’
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service | | Yp_'rﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller i b$ °‘”| e top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough
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 on eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth
service drop to the pole in conformance with the electric utility provider’'s specifications. or color code 6" Point of of geuIrG'I )
. . . . . . . length of Line 1 attachment conductor's Drain hole
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of service drop insulation with for galv.
bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +o be below white tape where 2 - places ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. I
3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide ! weatherhead. Y o
. . red tape where Condui t + Y6
and install leveling nuts for all anchor bolts. conductor exits ondui T suppor i ¥e "
the weatherhead spacing, 3'mox | Red insulgtion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slock. from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. | th, 12" mi ond 5° in between length of Line 1 POLE TOP PLATE
1ngma;< min. ., L __service unless otherwise or Line 2
5.Furnish ond install rigid metallic ells in all steel pole and steel frame foundations for all o 1 Enclosure ¢called for by fthe conductor’s _
conduits entering the service from underground. I utility. ] [° insulation with 24" Diameter T
Meter Inset A 1 red tape where drill shaft <
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety / Service 1 conductor exits r
unobstructed concrete cover. Switch J /Channel Enc losure the weatherhead. Condui+
. | ° bracket or Conductor slack ondui [
7.Drill ond tap steel poles and fromes for '/ in. X 13 UNC tank ground fitting. For steel pole service & 1 other arrangement length, 12" min., SR
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - M approved by ° 18" max.
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode P Inset B .J the Engineer. Inset A 1 [
conductor. Ensure electrical service grounding electrode conductor is as short and straight aos possible & s (Kindorf, ';:T Meter - =\
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, Vs
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v J equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X IR . Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For ///\\</>\<//:\\ 01 I\ Wﬁ\/ o1k "L _ —
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC 2 TR —y= 2 J ‘YW’”"
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install class "¢ [y i ?‘ﬁ o€ </></>\</>\v<f/\\§/§< A
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC  concrete — s ~ [Lrme PVC -y N R Lo . BASE PLATE DETAIL
is fitted into a sealing hub or threaded boss. N P g . ﬁ ‘ '71%4 d'g'. X 30#5
o , . . L AR Mip— 24 Dia, x 607 PVC~  RMC-[ o o
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to Bl |T|>|‘ depth foundation ! reinforcing bars R 3 ~
a tapped hole. ORI 4-%#5 reinforcing SN IF ond #2 spiral at 6 Y6 [
bars and #2 spiral “I"I.IT.I§I pitch (typ.) K] ,/e V;/IG "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch RS Yo =———— Z
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vg™
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. =T~ €e Nore
S f o b1t top, ond threcd H SERVICE SUPPORT TYPE SF & SP
11.Shop draowings are not required for service support structure unless specifically state Yo" X 13 UNC. Install | =
elsewhere or directed by the Engineer. tank ground fitting, ‘ 1 — N NAM"A" _
. connect electrical I | ( ] T )
| Varies | service grounding i | \ -\J) O -Relle e \-\_/-
| | electrode conductor. \ L ) } R \
U S o7 See Note 7. | H 5" thick V" expansion :
2 L o V concrete joint material ©
above — - Rebar pad (class C <
grade Q Center of meter I Anchor concrete and m
max. SAFETY socket 60" typical ‘ Bolt 6" X 6" #6
SWITCH = above grade. b wire mesh)—»
METER (Verify with utility) el
o« — FRONT VIEW
T Dimension varies
-y Threaded INSET A INSE B install only as ’
Al | 3 boss . wide as required
| Varies Service to accommodate
RMC | Steel post I i Sofety ) Enclosure equipment
SERVICE trut || | L switch ]
L
| {/ENCLOSURE thonne| Stru — — — (when gl TOP VIEW
- o for mounting required) — sk
equipment. || =
Number of struts — SERVICE _ Inset A £ A, SERVICE SUPPORT TY SF (O) & SF (uU)
as needed to METER 3 3 g —
/ secgrelmioun-r — - ENCLOSURE":, a max 8™ e
— equipmen — - + : o L] _ %@ raffic
B ; Inset A ; Inset B +|15  3/4" dia. 015%?51;1:’1,15
T || _k >ﬁ :% 2" 3 i d I Texas Department of Transportation Standard
" L= 4—$4—F 4+ l®
n21?n ISR Inset B ! A% EUE g 5|4
: 5 - \ i ge
| | R XN
A L A N - =+ inser A ST ELECTRICAL DETAILS
A S /P [ I I S N b N RS .
Ty HRLEI e I I RISLES et [k SERVICE SUPPORT
) urrlirty kL LT
Inset B 14 thslug 1Oy 4 24% gia. x 48" _ e daan) RMC PVC A TYPES SF & SP
SNVE T R lo o/ l& |11 pifi| foundation g L 24" dia, x Zﬁ;sdep'l'h 4
e Db e livad  4-85 reinforcing - oundation 4-
bars and #2 spiral reén:grmqg ?ors nggﬁh ED ( 7) =1 4
" pt an spira
WITH SAFETY SWITCH at 6" piteh (typ.) WITHOUT SAFETY SWITCH (typ. ) 02'6.. pitch FILe: od7-14. dgn o TXDOT_[ex: TxDOT [ows TxDOT_Jex: Tx00T
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL © TxDOT Oi*gsielzéow 6c30N;5 s;: (;E()JBI ;:}HW;YO
SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE bist conrr sreeT vo.
PAR HUNT, ETC 45
716
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PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers Iist (MPL) on the Department’'s web site under (:)
"Roadway [1lumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal details prior to
installing the electrical pedestal service. Submit any changes required by the
utility company prior to manufacturing the pedestal enclosure.

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

min.
o

3. Provide Class A or C concrete for pedestal service foundations in accordance with
Item 420, "Concrete Substructures, " except that concrete will not be paid for directly
but is considered subsidiary to I[tem 628.

48"
]

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement [———— EqQuipment Mounting

for Concrete.” 1\ EE 47‘ ,447 Eﬂ l\ Studs (as required)
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ::I ,::j;} \RR(:)

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 pedestal enclosure to H\\\\\\\1:) | _ —Equipment Mounting

the anchors in the foundation with a ', in. galvanized or stainless steel machine thread * :F;F :F;f 6" ] Studs (as required)

bolt, a properly sized locknut and a flat washer. o}

3"
max.

Bell End Fittings
or Grounding
Bushings

See anchor
bolt detial

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers T ,lul
are used, ensure no more thaon g in. gap at any corner. Do not exceed a maximum dip or L KD'J |
rise in the foundation of Y3 in. per foot. When properly instal led, 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.

|

——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 CQﬂQElt,,’/ || \\\_ _
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where e N LOAD SIDE CONDUIT

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

- LOAD SIDE CONDUIT
properly terminated. Jtl'l . Size and number O ”
of conduits |
determined by N

plan details

I
| LINE SIDE CONDUIT

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
Hex Nut
Lock Washer
. Flat Washer
~N
Level ing Washers
6" 16" 6" - RICL AR A Uy Ly e Y LEGEND
min. min. .0 ”gv g ikl Teor e 1 [Meter Socket, (when required)
N 2 | Meter Socket Window, (when required)
@ 8 3 | Equipment Mounting Panel
'|—' —_— T -I' A-bb 4 | Photo Electric Control Window, (When required)
I 3 5 . . = : 5 | Hinged Deadfront Trim
| /I/ Relnforcing |7 o 6 |Lood Side Conduit Trim
n . ° 7 |Line Side Conduit Area -
- R T ® Traffic
5 ! LINE | < S 8 |utility Access Door, with handle =t Operations
o * ~ e 9 | Pedestal Door I Texas Department of Transportation s",;",’,ﬁ,’gi’d
| EE%DC::25§E | A N 10 [Hinged Meter Access
. ® S : 11 | Control Station (H-O-A Switch)
i_ i- B> ‘;D 12 | Main Disconnect ELECTRchL DETAlLS
— — — b L4 ' o o
UGS . 13 |Branch Circuit Breakers
SR e rou — [ELECTRICAL SERVICE SUPPORT
N S O A Y SR Y S - 9 14 | Copper Clad Ground Rod - 5/8" X 10 PEDESTAL SERVlCE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FILE: €d9-14. dgn one TxDOT [cks TxDOT [ows TxDOT [ck: TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 6385| 38 001 IH 30
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DUCT CABLE & HDPE CONDUIT NOTES {Grmmdbox

1. Provide duct cable in occordance with Departmental Material Specification (DMS) 11060

"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as listed on the Material - AN :

Producer List (MPL) on the Department web site under "Roadway Illumination and Electrical xéqy/ & S

Supplies" Item 622. //>\\// :
/

2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and
Item 618, "Conduit." Provide HDPE as Ilisted on the MPL on the Department web site under
"Roadway Il luminotion and Electrical Supplies,” Item 618.

Min.

3. Supply duct cable with a minimum 2 in. diameter, unless otherwise shown in the plans. e PVC Bell End

Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans.
Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum
bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when
handl ing duct cable and HDPE conduit reels and during installation of duct cable and
HDPE conduit.

18"

Aggregate bed is to be a minimum,
of 9 inches deep, placed under ond
not in the ground box. Ensure the
aggregate does not encroach into
the interior of the box.

4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows
are called for in the plans and any portion of the RMC elbow is buried less than 18"
from possible contact, ground the RMC elbow.

Duct Cable/HDPE

5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
plans and as required by the National Electrical Code (NEC). The NEC contains specific to PV@ Conduit
requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
Type NUCC."
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 aon RMC
Ell does not enter the ground
box, it may be extended with
o SCH-40 PVC conduit nipple
ond bell end, provided there
is a minimum of 18" of cover
over all parts of the elbow.

7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other
approved method after completing the pull tests required by Item 622.

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

9. Furnish and install Iisted fittings to couple duct cable or HDPE conduit to other types If not, a rigid extension and
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or Bell eng ground bushing is required.
RMC threaded couplings; connected with Iisted tie-wrop fittings; connected using listed Fitting
coupl ing made of HDPE with stainless steel external 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 PVC
couplings and connectors all installed in accordance with their manufacturer’s ex+ension4444>§? 1"-3" exposed
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect — - — g — - -
conduit with heat shrink tubing. Couple duct to 2" min., from top of

conduit elbow at drill shaft to RMC

foundat ions.

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

RMC elbow

condui t.
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
= < Yo szgvzgf
HDPE External band
coupl ing clamps and
body locking rings.
DUCT CABLE/HDPE TO PVC
Traffi
;§§§‘V® Opééé;w
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Duct Cable/HDPE ’//fRigid Coup | ing
7 DUCT CABLE/
Compact backfill
Listed - Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic Rigid Metallic Conduit Condui+ casing prior to placing
Liquidtight dgc+_coble, to prevent E:[) ( ] ] ) - ] ‘l
Connector kinking.
FILE: edl1-14.dgn oN: TXDOT ‘ck:TxDOT‘DW: TXDOT [ck: TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
DUCT CABLE/HDPE TO RMC BORE PIT DETAIL 6385/38| 00! IH 30
DIST COUNTY SHEET NO.
PAR HUNT, ETC 47
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General Notes:

1. Grounding System:
A. Description:
1. Provide ground system consisting of copper wires, ground rods,
and concrete-encased grounding electrodes (Ufers), of the configuration shown
to minimize potential gradient irregularities, drain leakage, and
fault currents to earth.
B. Performance:
1. Provide a grounding system, consisting of a minimum one ground rod, having
a resistance not greater than 5 Ohms to ground. Additional ground rods may
be added to the system to achieve less than 5 Ohms resistance.
C. Design Criteria:
1. The combined ground resistance of separate systems bonded together
below grade may be used to meet the specified ground resistance, but the
minimum number of rods indicated shall still be provided.
2. Measure the resistance of systems requiring separate ground
resistance separately before bonding below grade.
. Only provide UL-approved materials listed for grounding systems.
. Do not combine materials that can form an electrolytic couple that will
accelerate corrosion in the presence of moisture, unless moisture is
permanently excluded from the junction of such materials.
5. Submit product data for the materials and products used to perform
the work of this section.
D. Materials:
1. Conductors:
a. Bare Ground Conductor:
1) For No. 8 AWG or larger bare ground wire sizes, provide soft drawn
copper, Class A or Class B, stranded wire meeting the requirements of ASTM B 8.
2. Ground Compression Connectors:
a. Provide molds, thermite packages, and other material for ground
compression connectors that are full-rated to carry 100% of the cable rating and which
meet IEEE 837.
1) Provide the compression materials from a single manufacturer throughout the project.
b. Provide the items necessary for connecting cable to ground rods.
3. Ground Rods:
a. Provide copper-clad steel ground rods conforming to the requirements specified in UL 467.
1) Diameter: % in.
2) Length: 10 Ft.

NWw

2. Installation:
A. Install grounding components and systems in accordance with the requirements
specified in UL 467, IEEE 81, and IEEE 142.
B. System Grounding:
1. Ground Rods:

a. Drive ground rods into the ground until the tops of the rods are
approximately 18 in. below finished grade.

b. If multiple ground rods are needed to meet the minimum resistance of
5 Ohms, space ground rods as evenly as possible, at least 6 feet apart,
and so conductors will be connected below grade.

2. Conductors:

a. Provide minimum No. 4 AWG ground wire for system and equipment grounding.

b. Using suitable fasteners, securely attach exposed ground wires to
structural supports at not more than 2 ft. intervals, where applicable.

c. Bends in ground wires greater than 45 degrees are unacceptable.

3. Cable Connections:
a. Use approved exothermic-welded connections for conductor splices and
connections between conductors and other components.
3. Testing:
A. Resistance Test:
1. Test Procedure:

a. The ground-resistance measurements of each ground Rod shall be taken.

1) The resistance to ground shall be measured in accordance with the
fall-of -potential method specified in IEEE 81 and IEEE 142.

2) Ground-resistance measurements shall be made in normally dry weather,
not less than 48 hours after rainfall, and with the ground under
test isolated from other grounds.

b. Test reports shall be prepared that indicate the location of the ground
rod, the grounding system, and the resistance and soil conditions at the
time the test was performed.

2. Acceptance Criteria:

a. The grounding system must have a resistance not greater than 5 Ohms.

b. Do not energize any part of the electrical distribution system prior to
the resistance testing of that system's ground rods and grounding system,
and submission of the test results for approval.

3. Inspections:

a. Prepare and submit as-built record drawings of the grounding system as

installed and test reports for approval.

Primary Grounding Conductor
Grounding SCEO;Z’LCI:;ZK 7 Miz/murz)ﬁ #4 AWG to Ground Rod
#4 AWG Minimum to and Rebar
Grounding Rod ITS Cabinet
(See Note 1.B.1) (See ITS(20))

Cabinet Ground Bus

1" PVC Conduit to Route
Secondary Grounding

Conductor S Grade
- [t
£ B I \
:E & [T Cabinet Foundation
© 2 TRt (See ITS(21))
— d‘ \Dd\ i
— § [J 1]
/ Yo
Secondary Primary Copper-Clad

B —

Copper-Clad Ground Rod
Ground Rod 2l e %" X 10" Typ.
%' X 10" Typ. - .
(See Note 1.B.1 Refer to Plans
and 1.C.1) for Conduit Size,

Type and Quantity

6'-0" Min.

Ground Mounted Cabinet - Side View

(Slab & Base)
Not to Scale

Refer to Plans for Conduit
Size, Type, and Quantity to
Electrical Service.

Concrete Block Out :
Area in Foundation :
Varies by Cabinet Type :

| 6'-0" Min.
\M Primary Copper-Clad
| Y \‘ Ground Rod
n s .
Secondary ol Ly 0 A0 TP
Copper-Clad 33 e s s
Ground Rod " | \‘ Iy |
5/8" X 10" Typ. v LI
(See Note 1.B.1 v [
and 1.C.1) i | \‘ Iy |
‘ A
A
A
A
® Traffic
‘ :‘ H ‘: ‘ . g Oge;rgt.ions
b . I Texas Department of Transportation Standory
Refer to Plans for Conduit
Size, Type, and Quantity
FiLe:  its(18)-15.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
Ground Mounted Cabinet - Top View © TxDOT June 2015 CONT |SECT JoB HIGHWAY
(Slab & Base) REVISIONS 6385/38] 001 IH 30
Not to Scale DIST COUNTY SHEET NO.
PAR HUNT, ETC 4§
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ar M 44" Min. Sunshield 44" Min. Sunshield
mn.
Vent Vent
T Vent 1 [ Vent
\/Sunshfe/d ,ﬁ \1 ,ﬁ
) T T Kvent
2] [ 2]
Lol | | lo| Lol |
Heavy Duty Heavy Duty
Hinge or Full Hinge or Full
single D Length Piano Length Piano
ngle Door i i
/(,,—',gm) Hinge No. 2 Corbin Lock +—— | Hinge
ith Three-Point
Heavy Duty No. 2 in Lock e i
Hinge or Full / ) W(f)th T%%ZTPO/O& Latch Mechanism
Length Piano No. 2 Corbin Lock Latch Mechani
Hinge /W!fh Three-Point atch Mechanism -
< Latch Mechanism < < ™o
s :{/ S S
& T { [ =]
S O @ W\ 81 8 L18) 181
\ Aluminum Door \ Single Door Aluminum Door Aluminum Door
Aluminum Door Handle (Front) Handle Handle Double Doors
Handle (Front)
o COOCDCDC D CONCDCDC D
CONCDNC DN CONCDNCDNC
=|S=22== e ——a— N ——a—
=== AN Y a—
COONCDCDC D [Tel CONCDCDC D
CONCOHDCDCD e CONCODCCD
Plan View Plan View Plan View
Type 4 (Small) Cabinet Door stop Detal 2 Detal Door stop Detail
: : D St Detajl .
Eront View 3 it Type 5 (Medium) Cabinet 2oL (.], =J Type 6 (Large) Cabinet Door Stop Detail
Elosiong Front View lLocitiong) Front View Cbositiong)
e —— e ——
Single 20 A Sunshield | 26" Min. ‘ Sunshield | 26" Min | Sunshield
Door / | ‘
(Front) y ¢ s
Vent vent Vent
Y | oot T
— - . : Double Doors
A| K Optional Rear A 1 (Configuration 2) 3 = ;;/ (Configuration 2)
: Single Door 1] : ‘L; e — ;
3 (Configuration 2) Anchor Bolts
. (Refer to ITS(21))
1 ; = Aluminum Door >
/ i~ | ' -H—— Aluminum Door N Handle o~
. : Single — Handle . WL'Q ) "’[@
< S ; Door = =5 Double — Sl £=
= = : (Front) = Qo Doors = @2
A B : s - (Front) Nalex! oo
8 Y : S N £g g N 28
3 = 2g = Sy
: % g <I s [ﬁ <I
o n [_F‘ %
30" Min, ‘ i §
1 | ]
L . | | -
: DIN Rail or Base View 1] : | ‘H ‘H Ll
Unistrut Assemblies 1] DIN Rail or 9 - F\ ‘ ‘ aE
if R . e \ - e i -
(i1 Required) 1 Unistrut Assemblies - I H N H N e 5:7;\/55%/ Xsrsemb/ies
£9 in. [f/lA Rack | (if Required) 26" Min. ”‘I:\ L (if Required) 26" Min.
ssembly e 19 in. EIA Rack 1 | i 1
L 3 f Assemblies (2) Base View ‘t: Efigsg%f/{ési%k Base View
L Side View | | Tvpe 6 (Large) Cabinet
; , d , . bl
Aluminum Door Type 4 (Small) Cabinet Type 5 (Medium) Cabinet ,t N
Side View Side View ‘ ® Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’gfd
General Notes:
1. Cabinet hardware equipment and door configuration shown is diagrammatic in nature and intended to represent I TS GROUND MOUNTED
a preferred ground mounted cabinet setup. Door orientation may vary and will be noted in the plans.
The contractor will be responsible for configuring cabinets with all appropriate ITS hardware and power supplies
in accordance with the plans and specifications. The contractor may alter the cabinet configuration shown to CAB I NE T EL EVAT ION
maximize space and ensure easy access for maintenance. DE TA I L S
2. All dimensions are approximate and represent minimum dimensions.
3. Provide conduit entrances at the bottom of the cabinet.
4. Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 1) with single door. I TS (20) ] 5
Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 2) for rear door option. FILE:  {15(20)-15.dgn on: TxDOT ‘cm m)m‘aw: TxDOT ‘cm TXDOT
i . . J 2015
5. Sunshield to be mounted to cabinet using nuts, bolts, and spacers. ©noor REVUIZTONS CONT_|SECT ¥ il
Water proof sealant to be used at cabinet surface/bolt contact points. 6385| 38 001 TH 30
DIST COUNTY SHEET NO.
PAR HUNT, ETC 49
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44" Min. (Type 5 and Type 6) |_—Sunshield 26" Min. (Type 5 and Type 6) 1)/5unshfe/d
T T ‘/ V [ V [
24" Min. Sunshield — en Door Hinges e
/ ‘ 30" Min. | sunshield (Individual
\)/ Hinge Or .
/—\< Full Length
I Qi vent _—Vent H E\x Piano Hinge)
M M Door Hinges .
o (Individual Hinge Or : CD);(J)tO/;);)a/ Rear
Full Length Piano Hinge) 3 (Configuration 2)
Door Hinges No. 2 Corbin Lock
(Individual with Three-Point Aluminum
Hinge Or . Single Front Optional Rear Latch Mechanism Door Handle
Full Length | ——No. 2 Corbin Lock Door\ Single Door Cg/
Piano Hinge) with Three-Point (Configuration 2)
Latch Mechanism [Tl [ﬂ] [ﬂ] B
| 1o} el |
COONCDCDNC D CODCDCDCD Optional Rear
o [N N N a— Y a—— 30 " Maintenance Pad
™D Y a— %' Dia. x 1'-4" (Typ.)
. =S==== || =222 Anchor Bolts (4)
%" Dia. x 1'-4" (Typ.) Aluminum [N Y e a— Y a—a— (See Note 1) . .
Door Handle Y — d—— Y — —— 6" x 6" No. 6
Anchor Bolts (4) Optional Rear [ ——Y— [ Welded Wire Fabric
° (See Note 1) Maintenance Pad ==== ==== 1" x 1" 45 Deg. : or No. 4 Reinf. Bars
%%%%  =2=== ==== Edge Chamfer * "Evenly Spaced on a
=== 4" Min. Grounding Bushing —— 4 e et e iy . 10" x 10" Grid
==== Win Maintenance = 1 K
%%%% 1" x 1" 45 Deg. < 4" Min. ] a . Pad E g n ) #4 Reinf. Bars
==== Edge Chamfer ‘ = ) i — ‘ A : i O Y 2 © & — & (Typ.)
#4 Reinf. 0 c Maintenance % L ‘ ] } ‘ ‘ } N i i '/;/
Bars (Typ.) ﬁ’ ﬁ = pPad ‘ﬁl I i o | o ‘ T S % Slope to Drain H } WC %% Slope to Drain ——
i I 5 1 T ; ' T ' ] | N o
I #’—r X -<— 6% Slope to Drain ‘ Hl 7 %% Slope to Drain —s | "o 1 Il d1 YR AN 4 ‘
Grade yoEl u| T Grade H | S o 4&7_ Ll L f— Il Ho _l*_)'{\\ 7 Uﬁ_,
el v [ | R 1 \é S S B S 3 EI 0 / B N i
‘i‘: 1 :k K F B [ J% % % : %% E ? %% / N 6 Mil Po/yerhy/enej Eﬁ y! ﬁ%@ 1 %" Ground Placed After
e e — / e = — — — e — — L R4 D 30| 1 pd 9 B9 B8 #4 Reinf. Bars _ Moisture Barrier @% 7%% K4 Conduit Has Been Installed
% #4 Reinf. i § 16 Mil Polyethylene ’ (Typ.) s Gravel Drain—" ~——— Conduit as Required
Maintenance Pad B < Bars (Typ.) . Y Moisture Barrier Cpaver— o A e LS 6 Mil Polyethylene o = (See Plan Layout For
£ Drain N i v © Ground Rod N Conduit Size, T And
#4 Reinf. Bars (Typ.) = ) M~ Ground Rod Moisture Barrier I ‘ onduit Size, Type, An
6 Mil Polyethylene | ' 7 % Gravel Drain R\ Conduit as Required %' Dia. x 10' Long 1 - 1" PVC Conduit ’ Dl(aé . ZIOS(LOg)g) auanity)
Moisture Barrier = - (See Plan Layout For - 1" ondui ee ITS(1 y
orsty ! 1 15" Grout Placed " " Conduit sjzey Type, And (See IT5(18)) for Wire to Secondary Copper opti ! R Ext_end Concrete pad 1.5
) 6" x 6" No. 6 ! 4 4 o . ; _ ptional Rear For Type 5 (Medium) Cabinet
After Conduit Has ; Quantity) Clad Ground Rod %" x 10 Primary Copper-Clad Maint Pad : ,
Gravel Drain Welded Wire Fabric or Extend Concrete Pad Ground Rod aintenance Pa with One Large Door on Both
Been Installed No. 4 Reinf. Bars Evenly 1.5 For Type 5 Typ. (See ITS(18)) % x 10 For Dual-Door Front and Back of Cabinet
Spaced on a 10" x 10" Grid g V) " " " x 10° Typ. Cabinets
Ground Rod p Ground Rod ~(Medium) Cabinets x 1" 45 Deg. (See ITS(18))
%" Dia. x 10' Long %" Dia. x 10" Long with One Large Door Edge Chamfer (Typ,)\
(See ITS(18)) (See IT5(18)) N W S S 5 \ ‘ o W .
Refer to Plans for Conduit " \ \ " o
Size, Type and Quantity + + + + + + = =
1" x 1" 45 Deg. » | b T
Edge Chamfer (Typ. 3
‘ (Tvp) 1 - 1" PYC Conduit primary Copper-Clad ++++++ MOt OL T Ja R
ir s - H | — i 1 "
6" x 6" No. 6 for Wire to Secondary Ground Rod Optional Rear Maintenance #4 Reinf. Bars (Typ) —<]] L [~ Conduit Area (10"x16") -
¢ v Copper Clad Ground ! | O \z O . . . : ) }
Welded Wire Fabric or Rod %" x 10' T %' x 10 Typ. Pad For Dual-Door Cabinets + + + + + + N
] od %" x yp. \
No. 4 Reinf. Bars Evenly T (See ITS(18)) | | —
Spaced on a 10" x 10" Grid (See IT5(18)) . | 1
e A = e R e S S | .
+ + + 4+ + ol . = 6" x 6" No. 6 a1 | —H—— Conduit Area (8"x16") N
Sl &N Welded Wire Fabric or : : : : : -
° \ \ J i ¢ o No. 4 Reinf. Bars Evenly
+ + + + 1 Spaced on a 10" x 10" ® L
\0 b}o 5 + + o orid =AM ey e e s [ ]
= + + + + + + 50 S 3 | —— Conduit Area (10"x16") SN
3 ) —| ) ' ) ) ) ~ : : : : : : = R
) #4 Reinf. Bars (Typ.) —<J{ | O [ Conduit Area (16"x14") + 4+ + 4+ + + Lt T I R S
+ + + + + + b : : o Conduit as Required 0l
N T . ‘ A+ | - 1
++ + + ++ o @ | o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 36" 3 El 36 18"
36" 3 3" 36" 9" Min. 16" 9" Min.
6" 6" 70"
11" Min, 16" 11" Min. 106"
74" Min. 142"
83" Min.
. Type 5 (Medium) & Type 6 (Large) Cabinet = Traffic
Type 4 (Small) Cabinet ype o [ L& Type 6 (Large) : Operations
I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd
General Notes:
1. Details of anchor bolt location to be furnished by the cabinet manufacturer. 7. Foundation will be subsidiary to Special Specification "ITS Ground Mounted Cabinet. I TS GROUND MOUNTED
Size and length of anchor bolts shown in details may vary by manufacturer.
8. Ground cabinet as required in cabinet specifications and as detailed on ITS(18) in CAB I NE T FOUNDAT ION
2. Modify concrete base dimensions to fit required cabinet type. accordance with the National Electric Code (NEC). DE TA I L S
3. Ensure conduit area has gravel drain, 12" depth, course aggregate, grade No. 1. 9. Treat cabinet foundation with moisture sealant.
4. All concrete to be Class "A" in accordance with Item 421. 10. Type 5 cabinet foundation will have a slightly larger foundation than Type 6.
See foundation notes on details. I TS (2] ) - ] 5
5. Set the cabinet foundation level with the pavement surface, in unpaved area.
The foundation shall be a minimum of 4" above surrounding grade, or as 11. Drain pipe shall be screened for drainage portion below foundation in gravel. FILE:  {t5(21)-15.dgn oN: TxDOT ‘ck: TXDOT‘DW: TxDOT ‘ck: TXDOT
approved by the Engineer. © TxDOT June 2015 CONT |SECT JoB HIGHWAY
6. Furnish any additional concrete which may be necessary to stabilize foundation reEvIsTons 6385 38 oo1 IH 30
at Unusua/ /OCat/OnS. DIST COUNTY SHEET NO.
PAR HUNT, ETC 5Q
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Detail "A"

Pedestrian Rail

3" Standard Pipe (3.500" 0.D.,

0.216" Wall Thickness)

Typ.
R 5 x 3-4% x %
Cut Post to
Fit Pipe (Typ.)

0.154" Wall Thickness)

Typ.

2" Standard Pipe (2.375" 0.D.,

¢ %" Dia. Holes
For %" Dia. Bolts x 10"
(Hex Nut and Washers)

NI 5 P M
-~ T
EENIAN o
o . ‘ @\\@ Plate .
N i <=
\1/2” Plate Sy
L] YN
S N 7o
- 1 ]/4” | ‘ | 1 %1” [
T T
N

Pedestrian Rail Base Plate

0" Min.
2'-4" Max.

8 Min. (Type 4 and 6)

10" Min. (Type 5)

Reinforcement Bar L
#4 Bar @ 12" Spacing

6'-6" (Type 4)

8 Min. (Type 5 and Type 6)

Reinforcement Bar U

#4 Bar @ 6" Spacing

Pedestrian Rail
(When Required)\
See Detail A

See IT5(21)

See

1TS5(20) See ITS5(21)

Retaining Wall
side Wall

12" Min.

Varies

N

Cabinet
(See ITS5(20))

Retaining Wall
Back Wall
6" Mip:

grade

g #4 Bar L @
\x 12" Spacing
X #4 Bar U @

6" Spacing

7

x Constr. Joint

/\\/@// #4 Reinf. ‘
< Bars (Typ.) q
= ,
N Gravel Drain =
o
6" x 6" No. 6
Welded Wire Fabric or
No. 4 Reinf. Bars Evenly [
Spaced on a 10" x 10" Grid 2loped Grade Cabinet

Cabinet Foundation

;6 Mil Polyethylene

I (See IT5(21)) Moisture Barrier
L b T conduit as Required
i\ (See Plan Layout For
Conduit Size, Type, And
Quantity)

Ground Rod
%" Dia. x 10" Long

Side View

(See ITS5(18))

6" x 6" No. 6
Welded Wire Fabric or

6 Mil Polyethylene
Moisture Barrier

3" Min. 2'-6" Min. See ITS5(20) 2'-6" Min. 3" Min.
T T
“
2
3
>
Pedestrian Rail
(When Required)
See Detail A
o
{—— Cabinet
1 (See ITS(20))
6" Min. s
° v Retaining Wall
Retaining Wall =225= Side Wall
Side wall === :
====
=a=sea /
=2===: N
. S —— #4 Bar U @ =
= 6" Spacin 2
S B S
A N
‘ Grade -
v R R T T |
- . . . o o]
Iy B e i ER
= b Cabinet Foundation =
© #4 Reinf. il (See ITS(21)) 5
Bars (Typ.) S (e

No. 4 Reinf. Bars Evenly
Spaced on a 10" x 10" Grid

Sloped Grade Cabinet

Front View

Gravel Drain

FILE

General Notes:

. Details of anchor bolt location to be furnished by the cabinet manufacturer.

See ITS5(21) for size and type of anchor bolts. May vary by manufacturer.

. Modify concrete base dimensions to fit required cabinet type.

4. All concrete to be Class "A" in accordance with Item 421.

. Set the cabinet foundation level with the pavement surface, in unpaved area.
The foundation shall be a minimum of 6" above surrounding grade, or as

7. Foundation will be considered subsidiary to Special Specification "ITS Ground
Mounted Cabinet."

8. Ground cabinet as required in cabinet specifications and as per National Electric
Code (NEC).

. Ensure conduit area has gravel drain, 12" depth, course aggregate, Grade No. 1.

9. Treat cabinet foundation with moisture sealant.

10. Type 5 cabinet foundation will have a slightly larger foundation than Type 6.
See foundation notes on details.

13. Pedestrian rail anchor bolts must be %" diameter ASTM A307 Grade A bolts
(or A36 threaded rods with one tack welded hex nut each)
with one hex nut and one hardened steel washer at each
bolt. Threaded rods may be 0.557" minimum diameter
with rolled threads. Nuts must conform to A563
requirements.

14. Exposed edges of pipe rail and pipe rail posts must
be rounded or chamfered to approximately %" by grinding.
Provide an end cap at either end of pipe railing.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ITS GROUND MOUNTED

CABINET

FOUNDATION

ON SLOPE DETAILS
ITS(22)-15

approved by the Engineer. 11. Drain pipe shall be screened for drainage portion below foundation in gravel. 15.  Welded wire mesh not required in maintenance pad area when FILE:  115(22)-15.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
retaining wall rebar is integrated into maintenance pad.
6. Furnish any additional concrete which may be necessary to stabilize foundation at 12. Pipe for pipe rail must conform to ASTM A53 GR B, or A500 GR B. Posts and 9 9 P ©rxoor June 2015 CONT_| sECT i i
unusual locations. plates must be ASTM A36. All steel components to be galvanized unless otherwise REVISIONS 6385| 38 001 IH 30
shown in plans. DIST COUNTY SHEET NO.
PAR HUNT, ETC 51
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
incorrect results or domages resulting from its use.
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for Proper Ventilation Fans Min \ for Proper Ventilation
Two 110 CFM —— 1 L] 1 — Two 110 CFM Dochw;fleﬂt Brackets Area to Remal L1 f L] — Two 110 CFM
Fans Min. | — ; with Plastic rea to Remain \
- -7 ) - ] Fans Min. Document Pouch Clear For Full\ J -7 v s o Fans Min.
Vent —— I ‘/ - = Sunshield ~ - = | 7 Width and Depth \\/ [ Sunshield ~ 2 = | h
— Momentary Pin-Type M~
Light Assembly Light Assembly Vent ! éoor'ySWliltchy(g)\ Light Assembly Light Assembly Vent
[0 | = = I 0 il n a0 | = 5 I o] il
Momentary Pin-Type — T L L Lo ! lo | \ D Lo 1
Door Switch (2) 1 - = \ > L s = 2 | E G = 1
- H - i 18 181 4 Hio L8]
Area to Remain i ° Momentary Pin-Type o ° ° ‘ o
W‘giiar f;og FLZ% —  ITS Equipment @* —| ITS Equipment @ m Door Switch (2) Document_t’BrPalckett_54< —  ITS Equipment @ Ml ITS Equipment @* gggre'gvawr,glci’(gjype >>¥Dl?tfhufpleﬂft5faCkefS
/ an ep ] Hardware ] ] Hardware ] with Plastic ] Hardware ] W Hardware ] wi astic
— o = Document Pouch \ L] N [] / Document Pouch
— I — | 7 o LD—DJ — ] — — LD—DJ )
—Network Hardware@f —Network Hardware@ H ‘ O 0 ‘ o +Network Ha/’dware@ H HNetwork Hardware@f
— = M ) 1 RU\I = = M
Adjustable Pullout Shelf Adjustable Pullout Shelf Front Door i ﬁ;’ﬂz’;iﬁ;ﬁgé?taﬁinh Three-Point Latch — i ™ Ad justable Pullout Shelf Ad justable Pullout Shelf i | —Three-Point Latch
L . - L _y ; Mechanism and \H - - - . Mechanism and
— Open Space H — Open Space H 5%;\,%275,85,_”“96 or No. 2 Corbin Lock No. 2 Corbin Lock Front Door - Open Space H — Open Space . Front Door No. 2 Corbin Lock
] (] ] ] Full Length Piano Hinge) ] ] ] ] [
l ITS Equipment m | ITS Equipment m | ITS Equipment m Il ITS Equipment i o
1 RU ] Hardware ] n Hardware Clmeo o N g [ Hardware ] N Hardware e . | =
] 1ol (81| L8
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DIN Rail — e e e e f I
or Unistrut Assemblies | | = e e — — s~ a— | ——a— HlH [ "y a——
(If Required- L Open Space L || Open Space e e Y e s a— | —— Open Space i Open Space Y a— —
Conf. 1 Only) | L | L NN Y Y a—— a— N NN | L | [ CNCDNCD | P
L] i —————m—r—n e Y Y N e Y W = =N IRIN==——r—T—R e
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| - L 1 Frel CONCNCN NN - and 16" x 16" x 1" fJ E\L, [ Iy [Tl -
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L1 i L1
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Conf. 1 Only) Configuration 1 = Doors in Front Only
oo Do e ronl Snd Rl

Configuration 1 = Doors in Front Only
oo Doo e o hronl 2ol Rer

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

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

DISCLAIMER:
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DMS/LCS Controller
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H . m Bluetooth Equipment,

7@”5 Equipment @ Highway Advisory Radio (HAR),

—| Hardware — Ramp Meter or Inductive Loop Card Rack,
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Ad justable Pullout Shelf IES RGadlo E/QL/J\/I/J;W@?f

L| Fiber Distribution || (See General Note 1)
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— L /1 RU Media Conversion Equipment
Jdl === = Open Space (4] (See General Note 1)
C YL YC YC D
o n L] Power Distribution Assembly, Service Entrance Breakers
Ventilated Louvers —| =SS L] Ll @ Primary AC Power, AUX//iary'Power Strip, Ground Bus Bar
" 1 " COC A C P H i
and ']6 x 16" x 1 aggg =y Surge Protection Equipment, Solar Power System (If Required)
Filter Assembly - y—— | h
I IEE=== o:l ] @ *\DIN Rail
I M or Unistrut Assemblies
= N A (If Required-Conf. 1 Only)
1]
Type 4 (Small) Cabinet §® Traffic
Configuration 1 = Doors in Front Only = O;Berations
Configuration 2 = Doors in Front and Rear. . ivision
I Texas Department of Transportation s,a,,f,;’,d

General Notes:

1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent I TS GROUND MOUNTED

a preferred ground mounted cabinet setup. Hardware needed for each cabinet varies and not all

cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all
appropriate ITS hardware and power supplies in accordance with the plans and specifications. The contractor CAB I NE T I NTER IOR
may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance. DE TA I L S

2. All dimensions are approximate and represent minimum dimensions.

3. Provide conduit entrances at the bottom of the cabinet.

ITS(23)-15

4. Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 1) with single door.

Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 2) for rear door option. FILE:  (15(23)-15.dgn oN: TXDOT ‘cx: TXDOT‘DW: TxDOT ‘cx: TxDOT
© x0T June 2015 CONT | SECT JoB HIGHWAY
5. RU = rack unit. REVISIONS 6385 38 001 IH 30
6. Contractor to remove the cabinet removable center support, which ensures cabinet rigidity during shipping, during installation. prsT COUNTY SHEET NO.
PAR HUNT, ETC 52
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Maximum Size of Pv Module Maximum Size of Pv Module
Allowed is 18 Square Feet Allowed is 18 Square Feet Solar Panel Mounting Table
; ; ﬁ ﬂ If the Distance Between ﬁ ﬁ . . .
/?/SreeTeIrTmS,(U;jj 0 : the Pv Module Mounting 5 7 Dimension Distance/Angle
U L Holes is less than 26.9", M M i U . .
i 1 ounting Strut .y S1 =D x (sin (S§3)) + 4 (in.)
| 1 Attach the Clips to the Rails 0l to be Installed on Both 1 = . 2
0 0 so the Protruding End of 0 Sides of L-Bracket 0 52 = D x (sin($3)) x (tan(53)) (in.)
A the Clips are Facing the (For Adjustability) S3 = 90 deg. - S4 (zenith angle)
L 0 1 Outside Edge of the Module. 0 0 54 Variable
& = < 26.9" Z = = 26.9" =1
= = = = S1 = Panel offset
il Mounting Strut B “ghmg Dliftj”/(e I\ﬁ;etwteen +—| il 52 = Optimum vertical clearance between panels (in.)
L, 0l to be Installed on Both I Hglesv isozgge” o?ul\cl’olrne? 0 0 S3 = Tilt angle (degrees), also sun elevation from horizon
Sides of L-Bracket Attach the Cline to the Raile S4 = Sun zenith angle (degrees) oriented for maximum
| (For Ad justability) I ach the Llips to the Rails 0 ] exposure per National Renewable Energy Laboratory (NREL)
Dq g p S[Ohthg/ Protrud%vg End“?f . g D = Depth of panel (in.)
e Ips are acing e
< Center of the Module.
Outside Edge Mounting Center Mounting
,ﬁ, Solar Panel Matrix Table *
. . Max. Height of
Wind Zone Pole . Max. No. of
——Deta// A (MPH) Height (FT) | Stiffeners |soiar panels Upper ?g{ra)r Panel
90 or 110 20 Not Included 1 15
Thread Each Stainless 90 or 110 30-60 Not Included 2 20 ]
Steel Banding Through One 90 or 110 30 Included 3 25
of the Sets 90 or 110 40-60 Included 4 30
c_Jf t/\fl}arrgawk(.‘fnters.‘/-/oles 130 20-60 Not Included 1 15 /
in the Bucket as Shown
ITS Pole and Place at the Desired 150 30-60 Included 3 25 i
(See Sheet ITS(1), Location on the Pole. * - ITS pole height less than 20 ft. have not been designed
[TS(Z),S(ar;c; to support solar panels
ITS(4).
. . See Plans for
Additional Photovoltaic Wire Gauge Size :
Detail B B -

Detail F

Modules as Required Additional Photovoltaic Modules
Per System Design as Required Per System
j Design (See Note 1,
(See Note 1, and Detail F) and Detall F)

See Detail A General Notes:

See Detail B Mounting Bracket

Ak Varies by Manufacturer . . . .

1. Orient photovoltaic module (Pv) for optimum exposure to sunlight (face to the south) per
. . > ; National Renewable Energy Laboratory (NREL) guidelines. Prior
Phowﬂvflta’c Stainless steel Photovoltaic Module to installation, check the location to ensure there is no overhead obstruction
odule Banding (Min. Bracket Mounting Holes f > ] . o
(See Note 1) v Width, 0.030" that would block the Photovoltaic Module from receiving full sunlight. Unless specified
2 e elsewhere, mount a minimum of 14' above grade.

Thickness)
2 Bandings Per Bracket. 2. When required for batteries to be installed in a battery ground box, place the batteries

on a %" thick plastic sheet and connect batteries together. Place a plastic cover
(battery bell jar) over the top of each battery and secure the battery

bell jar to the battery with a strap. The batteries, bell jars, straps and %"

Mounting Bracket Explanation of ITS Solar Power System Descriptive Code thick plastic sheet will be subsidiary to special specification "ITS Solar Power System."
Varies by Manufacturer 3. When required for batteries to be installed in an pole mounted cabinet, wire batteries
SPS X, (XoW) XsW (XsAH) XsxXsA (1(7_) accordmz to manufacturer's recommendations. Prof/de the number of

batteries as required by the manufacturer. Stack the batteries in the

Cabinet for Solar Construction Application . ! M © .

Control Unit and Batteries INS = Install cabinet on shelves with 1" vertical separation.

(When Required) REM = Remove 4. See Electrical Details (ED) standard sheets for additional requirements
REL = Relocate regarding the installation of ground boxes/battery boxes, and conduit.

Contractor to Size Cabinet . e . . .
Appropriately for System Total System Load Capacity (Watts) 5. Le/rsce nggt/ejg:/z/ss specifically designed for attaching cabinets, photovoltaic modules,

Being Supplied.
Mount Bottom of Cabinet 3' Min. Total Solar Panel Capacity (Watts) . . . " " .
Above Grade. 6. See special specification "ITS Solar Power System" for further requirements.

Total Battery Capacity (Amp Hours)

See Note 7. 7. When provisioned in the plans, solar controller and batteries are permitted to be installed
No. of Charge Controllers (EA) x along with ITS equipment inside ITS pole mounted cabinet for new installations.
Amperage Capacity of Each (Amps) For existing conditions, solar controller and batteries are permitted if spare capacity
See Detail E Cabinet Installation Type exists. Engineer to verify existing cabinet type and spare capacity before sizing
= ITS Pole Mounted Cabinet (Type 1, 2, or 3) solar power system.
S

Varies (Solar Panel Matrix Table)

WN~

E Manufacturer Supplied on Pedestal Pole 8. Pv = Photovoltaic

Direction Manufacturer Supplied on Timber Pole

of Travel See Detail D

9. See shegts ITS(1), ]TS(Z), and ITS5(4) "ITS Pole Details" for further
Example: SPS INS (60W) 1440W (750AH) 3x50A (1) information regarding the ITS pole assembly.
10. Use hardware specifically designed for attaching equipment

(i.e., cabinet, photovoltaic module, etc.) to pole as recommended

by equipment manufacturer. Provide mounting details for approval.

See Detail C
ee Plans for
Conduit Size, Type
and Quantity

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

Pole Rip-Rap, See ED Standard
(See Sheet ITS(7)) (Sheets) ) §® Traffic
Min. 1" PVC Conduit. = Operations
L A 7 4 See Plans For Conduit I . Division
v K % Type, and Quantity. Texas Department of Transportation Standard
‘ I =

Bushing
with
Grommet

N

ITS SOLAR POWER SYSTEM

|| —

Battery
9" Gravel
L POLE MOUNTING
See Plans Include When Battery Clamp
For Barrier \56’8 Plans For Plans Require DE TA I L S
Protection o D Conduit Size, Type  Batteries to
Type and Need | 1 and Quantity be énftta//ed Cable Strap
in Battery
\X Ground Box. Clamp - [TS(24)-15
Grounding System Side of Connector See Note 2 Co”m’g Conduit FILe:  its(24)-15.dgn ov: TXDOT ek TxDOT [ows TxDOT_[cks TxDOT
(See Sheet IT5(19)) Ground Box © x0T June 2015 CONT | SECT JoB HIGHWAY
Fsoundsargl'orz. 503 REVISIONS 6385| 38 001 IH 30
: : ee Shee . . .
LTS Pole with Cabinet ( ) Detail C Detail D Detail E o151 counry SHEET No.
Not (o 5cale e e e PAR HUNT, ETC 53
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of this standard to other formats or for incorrect results or damoges resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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Softwood posts shall be 3" minimum in diometer or nominal 2" x 4",

Hardwood posts shall have a minimum cross section of 1.5" x 1.5" 1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.

Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

4’ minimum steel or wood posts spaced at 6’ to 8'. GENERAL NOTES

Fosten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a frack undercarriage capable of producing linear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or 4. Do not exceed 12" between track impressions.

sewn vertical pockets for steel posts).

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

Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum
opening size of 2"x 4"or Woven Mesh

(W.M. ) (See woven mesh option detail) Woven filter

fabric

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

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

TEMPORARY SEDIMENT CONTROL FENCE

st

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

4\\\\\\ parallel to the slope contour.

Top of Fence

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

¢ 7ELOQ*\\\\ <\\\; or Anchor if in rock.
! W/

/%W NN

%\W)V /Ny

V%\
¢! W NAININING

‘%\)\\\/A\\\/A\ VANV ANVVAN

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

a maximum of 12 inches apart and all vertical wires
spaced at a maximum of 12 inches apart.

VERTICAL TRACKING

=t Design
Division
I Texas Department of Transportation Standard

SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND POLLUTION CONTROL MEASURES

runoff. A 2 year storm frequency may be used to calculate the flow rate
FENCE & VERTICAL TRACKING

to be filtered. Sediment Control Fence

Sediment control fence should be sized to filter a maximum flow through 4444%::::>F4447
rate of 100 GPM/FT2. Sediment control fence is not recommended to control EC (1 ) = ] 6
erosion from a drainage area larger than 2 acres. FILE: ecllo ow x0T Jeci ki Jow VP Jowens 5
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 6385 38 001 IH 30

DIST COUNTY SHEET NO.
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