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All construction within the City of New Braunfels Right-of-Way will require compliance to TxDOT
Standard Specifications, Standard Plans, and Texas Manual on Uniform Traffic Control Devices.

Specifications adopted by the Texas Department of Transportation, November 1, 2014, and Specification
Items listed as follows shall govern on this project for all work within the State right-of-way.
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SH 46 at Pieper Rd Signal

Installation Estimate of Quantities

TxDOT Spec| Desc. Description unit Total
No. Code Quantity
416 6031 DRILL SHAFT (TRF SIG POLE) (30 IN) LF "
416 6032 |DRILL SHAFT (TRF SIG POLE) (36 IN) LF 39
500 6001 |[MOBILIZATION LS 1
502 6001 |BARRICADES, SIGNS, AND TRAFFIC HANDLING MO 3
618 6023 CONDUIT (PVC) (SCHD 40) (2") LF 45
618 6029 CONDUIT (PVC) (SCHD 40) (3™") LF 130
618 6033 CONDUIT (PVC) (SCHD 40) (4™ LF 80
618 6034 CONDUIT (PVC) (SCHD 40) (4") (BORE) LF 255
620 6008 |ELEC CONDUCTOR (NO. 8) INSULATED LF 440
620 6009 |ELEC CONDUCTOR (NO. 6) BARE LF 510
620 6010 |ELEC CONDUCTOR (NO. ©) INSULATED LF 90
624 6010 |GROUND BOX TY D (162922) W/APRON EA 5
628 6187 |ELEC SRV TY D 120/240 070 (NS)SS(E)PS(U) EA 1
666 6036 REFL PAV MRK TY I (W) 8" (SLD) (100 MIL) LF 100
666 6048 REFL PAV MRK TY [ (W) 24" (SLD) (100 MIL) LF 96
666 6054 REFL PAV MRK TY I (W) C(ARROW) (100 MIL) EA 3
666 6078 REFL PAV MRK TY I (W) (WORD) (100 MIL) EA
672 6007 REFL PAV MRKR TY I-C EA
677 6001 ELIM EXT PAV MRK & MRKS (4") LF 240
677 6008 ELIM EXT PAV MRK & MRKS (ARROW) EA 2
677 6012 ELIM EXT PAV MRK & MRKS (WORD) EA 2
678 6004 PAV SURF PREP FOR MRK (8") LF 100
678 6008 PAV SURF PREP FOR MRK (24") LF 96
678 6009 PAV SURF PREP FOR MRK (ARROW) EA 3
678 6016 PAV SURF PREP FOR MRK (WORD) EA 3

SH 46 at Pieper Rd Signal Installation Estimate of Quantities, Cont.
TxDOT Spec| Desc. Description Unit Total
No. Code Quantity
680 6002 |INSTALL HWY TRAF SIG (ISOLATED) EA 1
682 6001 |VEH SIG SEC (12") LED (GRN) EA 8
682 6002 |VEH SIG SEC (12") LED (GRN ARW) EA 2
682 6003 VEH SIG SEC (12") LED (YEL) EA 8
682 6004 VEH SIG SEC (12") LED (YEL ARW) EA 4
682 6005 |VEH SIG SEC (12") LED (RED) EA 8
682 6006 |VEH SIG SEC (12") LED (RED ARW) EA 2
682 6018 |PED SIG SEC (LED) (COUNTDOWN) EA 2
682 6051 BACKPLATE W/REF BRDR (3 SEC) (VENT)ALUM EA 8
682 6052 BACKPLATE W/REF BRDR (4 SEC) (VENT)ALUM EA 2
684 6031 TRF SIG CBL (TY A) (14 AWG) (5 CONDR) LF 370
684 6033 TRF SIG CBL (TY A) (14 AWG) (7 CONDR) LF 128
684 6036 |TRF SIG CBL (TY A) (14 AWG) (10 CONDR) LF 225
684 6046 TRF SIG CBL (TY A) (14 AWG) (20 CONDR) LF 605
684 6079 |TRF SIG CBL (TY C) (12 AWG) (2 CONDR) LF 235
686 6029 |INS TRF SIG PL AM (S) 1 ARM (28") EA 1
686 6041 INS TRF SIG PL AM (S) 1 ARM (40") EA 2
686 6051 INS TRF SIG PL AM (S) 1 ARM (48")LUM EA 1
687 6001 PEDESTAL POLE ASSEMBLY EA 2
688 6001 PED DETECT PUSH BUTTON (APS) - POLARA EA 2
688 6003 PED DETECTOR CONTROLLER UNIT - POLARA EA 1
6058 6001 BBU SYSTEM (EXTERNAL BATT CABINET) EA 1
6292 6001 |RVDS (PRESENCE DETECTION ONLY) EA
6292 6003 |RVDS (PRESENCE AND ADVANCE DET) EA 2
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The CONTRACTOR shall notify the City of New Braunfels Public Works Department, at (830) 221-4030 and
Will Lockett, P.E. with TxDOT at (830)609-0707 least one week prior to starting work on this project.

The CONTRACTOR will only be allowed to work on this project during daylight hours (8 AM to 5 PM Monday - Friday).

The CONTRACTOR shall clean up and remove from work area all loose material resulting from the contract operations

each day before work is suspended.

Any obstructions to existing drainage due to the CONTRACTOR's operations will be removed by the CONTRACTOR
as required by the City at the CONTRACTOR's entire expense.

THE TRAFFIC SIGNAL INSTALLATION CONSISTS OF THE FOLLOWING PRINCIPAL ITEMS:

1. Furnishing and installing a ground mounted controller cabinet assemby with an APC Battery Back-Up unit.
2. Furnishing and installing signal poles, pedestal poles, signal heads, and signal cable.

3. Furnishing and installing an Accessible Pedestrian Signal (APS) system, conduit and ground boxes.

4. Furnishing and installing radar detection system (Presence and Advance) including cable.

5. The CONTRACTOR shall also furnish and install all other items not |isted above which are needed to provide

the complete traffic signal installation as called for in the plans and specifications.

6. Unless directed by the City of New Braunfels, the signal shall be placed in full operation between
9: 00 A.M. - 12:00 P.M. (noon) on Monday, Tuesday, or Wednesday only.

SIGNAL TECHNICIAN

A signal technician from the City of New Braunfels and TxDOT shall be present when the signals are placed
in operation. The Contractor shall notify the City of New Braunfels Public Works Department at (830) 221-4030

and Will Lockett, P.E. with TxDOT at (830) 609-0707 at least 48 hours in advance of the turn on.

TEST PERIOD FOR SIGNALS

Once the permanent signals have been installed and placed in operation, they shall operate continuously for a
minimum of 30 calendar days in a satisfactory manner. Equipment failures during these 30 days will cause the test

period to start over.

The signal will be inspected by City of New Braunfels Traffic Signal Department and TxDOT and all punch

items will be addressed prior to acceptance of the signal by the City. Point of contact for inspection is Chris Nowak

(830) 221-4049 and Will Lockett, P.E. (830) 609-0707.

PHASES OF SIGNAL OPERATION

The signal installation shall be wired to operate in accoradnce with phase diagrams in these plans. Time

intervals shall be adjusted and set as directed by the City of New Braunfels.

EXISTING UTILITIES

The exact location of the underground utilities is not certain. The CONTRACTOR shall contact

the City of New Braunfels and utility companies with utilities in the area for exact location
prior to drilling for foundations and any other work that might interfere with or damage present
utilities. Known utilities include city water and sewer |ines, and AT&T/SBC telephone |ines.

Location of some of these utilities can be determined by calling 1-800-DIG-TESS (344-8377). No additional

payment will be made for relocation of any foundations due to utilities.

Texas State Law, Article 1436C, makes unlawful the operation of equipment or machines within

10 feet of any overhead electrical |ine unless danger against contact with high voltage |ines

has been effectively guarded against pursuant to the provisions of the article. When construction
operations requires working near an overhead electrical line, the CONTRACTOR shall contact the

owner /operator of the overhead electrical |ine to make adequate arrangements and to take necessary safety

precautions to ensure that all laws, electrical |ine owner/operator requirements and standard industry
safety practices are met.

ITEM 416 - POLE FOUNDATIONS

No pedestal poles shall be placed on the foundations prior to seven (7) days following
placement of concrete.

The dimensions shown on the plans for location of signal foundations, conduit, and other
items may be varied to meet local conditions, subject to approval by the City.

The CONTRACTOR shall notify Garry Ford, P.E. of the City of New Braunfels at (830) 221-4645
and Will Lockett, P.E. at (860) 609-0707 at least 48 hours before placing concrete. Cylinders
will be made for testing by a third party.

ITEM 416 - POLE FOUNDATIONS, CONT.

All exposed pedestal pole foundations shall receive a Class C finish as per TxDOT item 427.

Pedestal pole foundations will be paid for once regardless of extra work
caused by obstructions.

Concrete removal required for installation of drilled shafts will be subsidiary to
TxDOT Item 416.

ITEM 618 - CONDUIT

Use materials from prequalified material producers list as shown on the Texas
Department of Transportation (TxDOT) - Construction Division’s (CST)
materials producers list. Category is "Roadway Il lumination and Electrical
Supplies. "

Underground conduit for cable shall be PVC. All couplings and connections shall
be tight and waterproof.

The location of conduits and ground boxes are diagrammatic only and may be
shifted to accommodate field conditions as directed.

Secure permission and agpproval from the proper authority prior to cutting into
or removing any sidewalks or curbs for installation of this item. Sidewalks
and curbs shall be restored to their preconstruction condition at no expense
to the City.

A continuous bare copper wire no. 6 or larger shall be installed in every PVC
conduit throughout the electrical system in accordance with the electrical detail
sheets, and the latest edition of the National Electrical Code.

PVC trenched conduit shall be heavywall schedule and PVC bored conduit shall
be heavywal |l schedule 40, unless otherwise approved by the Engineer.

All conduit elbows and rigid metal extensions required to be installed on PVC
conduit systems will not be paid for separately, but will be considered
subsidiary to TxDOT Specification 618.

Conduit to be placed under existing pavement shall be by an approved boring method
and placed at a minimum depth of 3 feet below the pavement surface. Do not place
boring pits closer than 2 feet from the edge of pavement unless directed. Do not
use water jetting. Do not exceed 18 inches in the vertical and horizontal
tolerances as measured from the intended target point.

Do not use a pneumatically driven device for punching holes beneath the pavement
(commonly known as a "missile").

Furnish and install a non-metallic mule tape in conduit runs in excess of 50 feet.
Also furnish and install non-metallic mule tape in conduit installed for future
use and cap using standard weather-tight conduit caps as approved. Furnish

Garvin #PT-1250-3K, ComStar PUL 1250P3K, Ideal Part No. 31-315 or equal as
approved by the Engineer. This work will not be paid for directly, but is
subsidiary to this item.

Use a colored cleaner-primer on all PVC to PVC joints before application of
PVC cement.

Seal all conduit ends with a permanently soft, non-toxic duct seal. Use a duct seal
that does not adversely affect other plasic materials or corrode metals.

2" Schedule 80 PVC will be used at the power pole to supply electricity to
underground services.
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ITEM 620 - ELECTRICAL CONDUCTORS

The equipment grounding conductor shall be identified by a continuous green colored jacket insulation
or bare wire. Grounded conductors (Neutral) shall be identified by a continuous white colored jacket.
Ungrounded conductors (Hot) in a 120/240v or 240/480v system shall be identified by each pole or leg.
For 240-volt branch circuit fed from 120/240 source and 480-volt branch circuit fed from 240/480 source,
ensure one leg is identified by a continuous black colored jacket and the other leg by a continuous

red colored jacket.

[TEM 682 - SIGNAL HEADS

Unless otherwise shown in the plans, all signal heads shall be mounted vertically.

All signal heads shall be covered with burlap or other approved material from the time of
installation until the signal is placed in operation.

LED indications shall be used and furnished and installed by the CONTRACTOR.

Pedestrian push button signs R10-3eR (L) shall be used in coordination with the

Grounding conductors that share the same conduit, ground box, or structure shall be bonded together COUNTDOWN HEADS.

at every accessible point in accordance with the NEC.
All signal heads shall be EAGLE Black Polycarbonate signal heads. Provide backplates, louvers,
and the inside of the visors with a flat black finish. Provide aluminum back plates with a

ITEM 624 - GROUND BOXES 2" HIP border for all traffic signal heads.

Slack conductors required by Standard Sheet ED(3)-14 will be subsidiary to Item 624.
Mount signal heads level and plumb and aim as directed.

Concrete removal required for installation of ground boxes will be subsidiary to Item 624.

ITEM 684 - CABLE
ITEM 628 - ELECTRICAL SERVICE
The CONTRACTOR shall furnish and install stranded 14 AWG Type A signal cables for LED

Contact the appropriate utility company during the first three weeks of the project lead-time period to signal heads and stranded 12 AWG Type C cables for APS units.

al low adequate time for any necessary utility adjustments, transformer installation, etc.

Identify each cable as shown on the plans (cable 1, etc.) with permanent marking labels
(Panduit Type PLM standard single marker tie, Thomas & Betts Type 548M, or equal) at
each ground box and control ler.

Label the service enclosures indicating service address as well as all required information as shown on
the Electrical Detail (ED) standard sheets. Labeling shall be silk screening or other acceptable method.
This work will not be paid for directly, but is subsidiary to this item.

Extra cable length (3 feet of slack) shall be included in each run to provide adequate slack,

A Licensed Master Electrician shall be required for the installation of electrical services. os determined by the City, at each ground box or foundation.

When concrete for service foundations is required, use Class A in accordance with Item 421, "Hydraulic
Cement Concrete", except consider the concrete subsidiary to Item 628 for payment purposes. When
reinforcing steel for service foundations is required, it will be in accordance with Item 440,
"Reinforcing Steel", except consider the steel subsidiary to Item 628 for payment purposes.

No splices shall be allowed in any cable.

I[TEM 686 - POLE ASSEMBLIES

Provide 12 circuit Buchanan Type 112SN, Kulka Type 985-GP-12 CU, or equal terminal

Use only white insulated wire for neutral wire. strips in the signal pole access compartment. Provide additional terminal strips of 8
circuits each when more than 12 circuits are required. The conductors for the Line and

Once the signal installation has been formally accepted by the City, the billing for the electrical Load side of the terminal strip shall be identified with a plastic label with two straps

service power usage will be transferred to the City of New Braunfels. per tag. The line side shall have each signal head, PED head, and push button identified
on the tag.

ITEM 656 - FOUNDATIONS FOR TRAFFIC CONTROL DEVICES

Mark pole shafts and mast arms with the identification numbers from the plans to facilitate

field-assembly.

Form a 3/4 inch chamfer on the top edge of each signal pole and pedestal pole foundation.

Probe for utilities and underground structures prior to drilling for foundations
at the direction of the City. Foundations shall be paid for once regardless of extra
work caused by obstructions.

Provide nuts on top and bottom (double nuts) of the base plate as shown on the plans.

Set anchor bolts for mast arm signal poles so that two are in tension and two are in

TRAFFIC SIGNAL CONTROLLER AND CABINET ASSEMBLY compression. Obtain approval of anchor bolt placement before placing concrete.

CONTRACTOR shall furnish and install a Econolite Cobalt ATC traffic signal controller assembly Provide a minimum vertical clearance of 18.5 feet from fthe roadwoy to the lowest point of the

(TS2 Type 2) with a NEMA TS2 Type 2 controller cabinet assembly or approved equal. signal head or mast arm. Place signal heads 40 feet minimum and 180 feet maximum from the
stop line. If the nearest signal is more than 180 feet from the stop line, place a

The controller cabinet shall have a 16 position NEMA backpanel wired for 8 phase, 4 pedestrian, supplemental near-side signal head. Determine the field measurements and elevations from

and 4 over laps. The controller cabinet shall include an EDI MMU1I6-LEip malfunction management the actual field location of the poles, considering all above and below ground utilities

unit. and existing roadway elevations.

Install the signal controller cabinet in an orientation as directed.

Provide vibration dampers for mast arms 28 feet to 48 feet
9901 IH 10W
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LUMINAIRE HEAD & MAST ARMS

Luminaire mast arms shall be positioned directly above and in line with the associated
mast arm.

ITEM 688 - ACCESSIBLE PEDESTRIAN SIGNAL UNITS

The CONTRCATOR shall furnish and install a POLARA iNav Accessible Pedestrian Signal system at the
subject intersection.

If a traffic or signal pole includes two APS units, or if the APS units cannot be installed a minimum

of 10’ apart, speech walk messages shall be used. Each speech walk message shall be programmed to
clearly state the name of the roadway to be crossed as a result of activating that particular APS unit.

Verify the location of the APS Units and the direction of the arrows on the signs prior to
instal lation.

[TEM 6058 - BATTERY BACK-UP SYSTEM FOR SIGNAL CABINETS

CONTRACTOR shal |l furnish and install an APC Battery Back-Up Unit at this intersection. The BBU will be installed
with the controller on the concrete pad paid for under Item 680. [If a larger pad is needed to accommodate the

BBU, the additional labor and material will be subsidiary to this item.

[TEM 6292 - RADAR VEHICLE DETECTION SYSTEM FOR SIGNALIZED INTERSECTION CONTROL

CONTRACTOR shal | furnish and install Wavetronix Matrix Presence Radar detection and Wavetronix Advance Radar
detection.

All additional items such as pole, conduit, cable, etc. required to achieve the detection specified in the
plans will not be paid for separately, but will be considered subsidiary to this item.

SIGNING
All new signs shall be furnished and installed by the CONTRACTOR. Payment for the signs
shal |l be subsidiary to Item 680.

CONTRACTOR shall verify information on the signs and the background color of the street
name blades with the City prior to fabrication.

CONTRACTOR’S RESPONSIBILITY FOR THE WORK

The CONTRACTOR shall be responsible for all installations until accepted by the City as
required by the general provisions and requirements. Should "knock downs" occur, the
CONTRACTOR shal | be responsible for all labor to reinstall said equipment at no

additional cost to the City or TxDOT. If new equipment is required, asdetermined by the City
or TxDOT, the CONTRACTOR shall provide replacement equipment at no additional cost to the
City or TxDOT.

HANDL ING OF TRAFFIC

Roads and streets shall be kept open to traffic at all times. The CONTRACTOR shall, unless
otherwise directed by the City or TxDOT, arrange the work in the roadway so as to close only
one lane of a roadway at a time. All construction operations shall be conducted to provide

the least possible interference to traffic as provided in the specifications and/or as directed

by the City or TxDOT.

The CONTRACTOR shal |l arrange the installation of signals, poles, and conduit so as to permit
the continuous movement of the traffic in both directions at all times. A pre-construction
conference including City and TxDOT staff shall outline intersection construction phases.

A Traffic Control Plan (TCP) for this project shall be as detailed on Standard Sheets

WZ (BTS-1)-13 and WZ (BTS-2)-13. All construction signs shall be mounted on fixed supports
(4" x 4" wood posts) unless otherwise directed by the City or TxDOT.

ITEMS SUBSIDIARY TO ITEM 680

INSTALLING TRAFFIC SIGNAL CONTROLLER CABINET ASSEMBLY - 1 EA
TRAFFIC SIGNAL CONTROLLER BASE - 1 EA
CONCRETE FOUNDATION (8'X9'X6", CLASS B) - 1 EA

REGULATORY SIGN PANEL - 3 EA
SINGLE STREET NAME SIGN PANEL - 4 EA

REMOVAL OF SIGNS - 1 EA
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REMOVAL SUMMARY
TXDOT |TXDOT DESC.

SPEC NO. CODE DESCRIPTION UNIT QTyY 0 15 30
677 6001 ELIM EXT PAV MRK & MRKS (4") LF 240 SCALE IN FEET
677 6008 ELIM EXT PAV MRK & MRKS (ARROW) EA 2
677 6012 ELIM EXT PAV MRK & MRKS (WORD) EA 2 el

O¢H — OZH — OZH — OZH — OZH — 0ZH — OZH — 0ZH — 0ZH — 0OZH — 0ZH — OZH — 0ZH — O0zF
R.O.W.
ELIM EXT PAV
~-ROW, MRK & MRKS (4")
(20 LF)
T = T
— ————
& . . . . €« ,
ELIM EXT PAV MRK & MRKS
SH 46 (4") (100_LF OF DOUBLE
YELLOW - TOTAL 200 LF)
SPEED LIMIT - ©0 MPH
— -~ SH46 —
SPEED LIMIT - ©0 MPH
3 £ 3 £ £ 3 — £ e
R.O.W.
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SCALE IN FEET

LEGEND OF SYMBOLS

1%—‘ TRAFFIC SIGNAL POLE ASSEMBLY
o>

VEHICLE SIGNAL HEAD
SIGNAL HEAD NUMBERS

P-1 POLE NUMBERS

@1 and @5 are protected/permissive left turns.

OLA (SBLT FYAY = @1 (RA, YA, FYA)s
OLC (NBLT FYA) = @5 (RA, YA, FYA)
PHASE SEQUENCE

PEDESTAL POLE ASSEMBLY

GROUND MOUNTED CONTROLLER

R.O.W.

R.O.W.

CABINET ASSEMBLY

L
5
-T MAST ARM MOUNTED SIGN
@ NEW SIGN IDENTIFICATION
— i@ CONDUIT RUN & NUMBER
— @ | LUMINAIRE
@ TYPE D GROUND BOX W/APRON
- RADAR PRESENCE DETECTOR
b RADAR ADVANCE DETECTOR
RADAR IDENTIFICATION
O PEDESTAL ELECTRICAL SERVICE
R.O.W. | RIGHT OF WAY LINES
2 PHASE NUMBERS
o EXISTING POST MOUNTED SIGN
@

EXISTING SIGN IDENTIFICATION
SH 46
SPEED LIMIT - 60 MPH «—h2
= s g = 25
- 26— - - - o
KFD | Fi E £ E E £ £ 3 E—
R.O.W.

NOTES:

1. ALL CITY STANDARD EQUIPMENT/SPECIFIED EQUIPMENT MUST BE SUBMITTED TO
CONTRACTOR SHALL CONTACT CHRIS NOWAK AT

THE CITY FOR APPROVAL.
(830) 221-4049 FOR INSTRUCTIONS.

2. PER THE LATEST EDITION OF THE TXDOT ROADWAY DESIGN MANUAL, ALL
EQUIPMENT MOUNTED ON THE MAST ARM ASSEMBLY SHALL BE A MINIMUM OF 19’

ABOVE THE PAVEMENT.
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CONDUIT RUNS AND CABLE CHART
ITEM 618 ITEM 620 ITEM 684 ITEM 6292 ~
CONDUIT SIZE/TYPE (FEET) ELECTRICAL CONDUCTORS (FEET) TRAFFIC SIGNAL CABLES 5
t_J
. w w w =
O © [n g o [¥u] [¥u] [FEREE) - =
RUN = L = = o 5 o o o e 6% =
NO. b o) o @ < < @ W<t ZO @
— m =) [¥1) = < < (&} (&} < wn o < w RUN
n > — — — — T o T O~ O~ — —~ O~ Ll o >z * 5
) ) 1 DO 1 DO 1 DO e I— < T [&] [&] . O . O [&] o ox Qo x NO.
= o O~ O~ O~ ~ wn <= [aa] < = = x= x= = a o <<= T
< o O C O C O C (@] =) —~ <t <t o<t o<t oz <t =~ =~ —
= o >00 >00 >00 >0 2 oo © @ . o o =4 =4 oo xoo xoo S
%) a acxT acxT acxT a T < w = <ZJ <ZJ <O<T <O<T Z N <<wO <<wAa =
OO L O OO (@] — - = . ° D O — Q— — — >0 — O O <t )
s on [aE2 | W2 | wE2 | s2 | b g8 E g2 | zo® | zcE | ok | 2RE | FQE | g€ | Em€ | 3
DIAM. (IN.) § é 2.0067 3.068 4.026 4.026 g 0.271 0.143 0.233 0. 426 0. 463 0. 590 0.779 0. 397 0.410 0.410 '<:t'
- 8 8 LF LF LF LF 3 QTY LF QTY LF QTY LF QTYy LF QTyY LF QTY LF QTY LF QTY LF QTY LF QTY LF 9
1 1 1% 25 1 1 25 2 50 1 25 1 25 1 25 25 1
2 I (YA 25 I 1 25 1 25 1 25 25 2
3 1 10% 95 1 1 95 2 190 1 95 1 95 1 95 1 95 1 95 95 3
4 I 8% 15 I 1 15 1 15 1 15 15 4
5 I 19% 25 I 1 25 2 50 4 100 25 5
6 I 9% 25 I 1 25 50 2 50 4 100 2 50 25 6
7 1 6% 30 1 2 60 1 30 60 30 7
8 1 19% 15 1 1 15 2 30 4 60 15 8
9 I 8% 15 I 1 15 2 30 4 60 2 30 15 9
10 1 4% 15 1 2 30 1 15 15 10
11 I (YA 25 I 1 25 1 25 1 25 25 11
12 1 1% 110 1 1 110 2 220 2 220 1 110 110 12
13 1 10% 30 1 1 30 1 30 1 30 1 30 30 13
14 1 5% 50 1 1 50 1 50 1 50 50 14
15 1 87 10 1 1 10 1 10 1 10 10 15
SUBTOTAL --- --- 45 130 80 255 --- 90 510 350 6] 0 225 605 225 605 340 SUBTOTAL
WIRE INSIDE POLE
P-1 P 90 88 68 20 68 VARIES P-1
p-2 P 10 5 VARIES pP-2
P-3 P 79 20 VARIES P-3
P-4 P 10 5 VARIES P-4
P-5 P 76 60 20 60 VARIES P-5
P-6 P 107 20 VARIES P-6
SUBTOTAL --- --- 0 0 20 370 128 0 0 10 80 128 SUBTOTAL
TOTAL --- --- 45 130 80 255 90 510 440 370 128 225 605 235 685 468 TOTAL
CONDUIT / CABLE STATUS: E=EXISTING; I: INSTALL; A=ABANDON; AC=AERIAL CABLE; R=REMOVE AND SALVAGE; P=INSTALL WIRE INSIDE STEEL POLE
*% PAID FOR SUBSIDIARY TO ITEM 6292.
9901 IH 10W
SUITE 680
SAN ANTONIO, TEXAS 78230
210-625-7418
— T_BPE RIEGIS_TR_ATI(EN NO. F-450
LEE ENCINEERINC
Digitally signed by
, ( Z . Christopher Pierce, PE '4<§;. 92541 ,3; TRAFFIC SIGNAL TABLES
. 7. ok R
2Dt_?:lte. 2022-10-21 08:17: "‘fi‘%{‘qgﬁ'ﬁ%\i’&f' (SHEET 1 OF 5)
ATNReE g
CHRISTOPHER J. PIERCE, P.E. - Cir o oy P
LEE ENGINEERING, L.L.C., REGISTRATION NO. F-450 NO. NO.
TEXAS | NEW BRAUNFELS |GUADALUPE SH 46 TS-8




CABLE TERMINATION CHART

CABLE 1 CABLE 2 CABLE 3 CABLE 4 CABLE 5 CABLE 6
CONDUCTOR FROM P-1 FROM P-2 FROM P-3 FROM P-4 FROM P-5 FROM P-6
COLOR TO CNTRL TO CNTRL TO CNTRL TO CNTRL TO CNTRL TO CNTRL
20 CNDR 10 CNDR 20 CNDR 10 CNDR 20 CNDR 20 CNDR
1 BLACK SPARE SPARE SPARE SPARE SPARE SPARE
2 WHITE SIG COMMON SIG COMMON SIG COMMON SIG COMMON SIG COMMON SIG COMMON
SH 2, 3 SH 5, 6 SH 9, 10 SH 11, 12
3 RED SPARE SPARE
PH 2 R PH 4 R PH 6 R PH 8 R
SH 2, 3 SH 5, 6 SH 9, 10 SH 11, 12
4 GREEN SPARE SPARE
PH 2 G PH 4 G PH 6 G | PH 8 G
SH 2, 3 SH 5, 6 SH 9, 10 SH 11, 12
5 ORANGE SPARE SPARE
PH 2 Y PH 4 Y PH 6 Y PH 8 Y
SH 1 SH 8
6 BLUE SPARE SPARE SPARE SPARE
PH 5 GA LT PH 1 CA LT
SH 1 SH 8
7 WHITE/BLACK SPARE SPARE SPARE SPARE
OLA YA LT OLC YA LT
SH 4 SH 7
8 RED/BLACK SPARE SPARE SPARE SPARE
PH 2 oW PH 2 oW
SH 4 SH 7
9 GREEN/BLACK SPARE SPARE SPARE SPARE
PH 2 w PH 2 W
10 ORANGE /BLACK SPARE SPARE SPARE SPARE SPARE SPARE
11 BLUE/BLACK SPARE SPARE SPARE SPARE
SH 1 SH 8
12 BLACK/WHITE SPARE SPARE
OLA  RA LT OLC RA LT
13 RED/WHITE SPARE SPARE SPARE SPARE
14 GREEN/WHITE SPARE SPARE SPARE SPARE
15 BLUE/WHITE SPARE SPARE SPARE SPARE
16 BLACK/RED SPARE SPARE SPARE SPARE
SH 1 SH 8
17 WHITE/RED SPARE SPARE
OLA FYA LT oLc FYA LT
18 ORANGE /RED SPARE SPARE SPARE SPARE
19 BLUE/RED SPARE SPARE SPARE SPARE
20 RED/GREEN SPARE SPARE SPARE SPARE
R = RED BALL; Y = YELLOW BALL; G = GREEN BALL; RA = RED ARROW; YA = YELLOW ARROW; GA = GREEN ARROW; FYA =
RT = RIGHT TURN ARROW; LT = LEFT TURN ARROW; W=WALK, DW=DONT WALK

FLASHING YELLOW ARROW

Do

Digitally signed by
Christopher Pierce, PE
Date: 2022-10-21 08:18:
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ITEM 682 - SIGNAL HEADS

o
12" SIGNAL INDICATION VEHICLE SIGNAL SECTIONS : E%%% jﬁ? QW};14
STGNAL HEAD NO. e 0 Skl RED BALL| YELLOW | GREEN |2y arrowl YELLOW | GREEN PEgE;&gézN e <::> COUNTDOWN PEDESTRIAN
3 SEC (EA)4 SEC (EA)5 SEC (EA) BALL BALL ARROW | ARROW /) SIGNAL HEAD
@ V3
2,3,5,6,9,10,11,12 v3 8 8 8 8 U=l
1,8 VAFYA 2 2 4 2
4,7 COUNTDOWN 2
TOTAL 8 2 0 8 8 8 2 4 2 2
ALL SIGNAL HEADS SHALL INCLUDE ALUMINUM BACKPLATES WITH A 2" HIP BORDER.
SIGNAL HEAD AND POLE PLACEMENT (FEET) ITEM 416 - DRILL SHAFTS (FEET)
P NO. OF HEADS
POLE NUMBER | o p0SEC ) A B c D E F G H 1 ON WAST LUM-A | TYPE 24-A x | TYPE 30-A TYPE 36-A
CURBLINES
P-1 64N, 12E 12 18 12 15,5 | --- 48 30 - - 3/ 0 : - - 13
P-2 29N, 23. 5E - PEDESTAL POLE ASSEMBLY 10 - 10 - - 6 - -
P-3 85, 30E 8 4.5 [ 10 | == | --- | 28 20 --- - 270 --- --- T -
P-4 25.55, TE - PEDESTAL POLE ASSEMBLY 10 - 10 - - 6 - -
P-5 19. 55, 6W 6 12 12 14,5 | --- 40 20 - - 3/ 0 - - - 13
P-6 20N, 6W 12 27 13 --- --- 40 20 --- --- 2 /0 --- --- --- 13
TOTAL 12 1 39
x PAID FOR SUBSIDIARY TO ITEM 687.
P-1: 64N, 12E = 64’ NORTH OF PIEPER RD EXISTING CURBLINE EXTENSION, 12° EAST OF SH 46 EXISTING CURBLINE EXTENSION. o ,
P-2: 29N,23.5E = 29° NORTH OF PIEPER RD EXISTING CURBLINE EXTENSION, 23.5' EAST OF SH 46 EXISTING CURBLINE EXTENSION.
P-3: 8S,30E = 8’ SOUTH OF PIEPER RD EXISTING CURBLINE EXTENSION, 30° EAST OF SH 46 EXISTING CURBLINE EXTENSION.
P-4: 25.5S,7E = 25.5' SOUTH OF PIEPER RD EXISTING CURBLINE EXTENSION, 7° EAST OF SH 46 EXISTING CURBLINE EXTENSION.
P-5: 19.5S,6W = 9.5° SOUTH OF PIEPER RD EXISTING CURBLINE EXTENSION, &' WEST OF SH 46 EXISTING EDGE OF PAVEMENT. Q00 O 20 [0l
P-6: 20N,6W = 20° NORTH OF PIEPER RD EXISTING CURBLINE EXTENSION, 6' WEST OF SH 46 EXISTING EDGE OF PAVEMENT. i i . . gﬁ )
.
-
B A A .
FACE OF CURB — ¢ OF POLE —» Y ‘

9901 IH 10W

SUITE 680

SAN ANTONIO, TEXAS 78230
210-625-7418

TBPE REGISTRATION NO. F-450

LEE ENCGINEERINC

SH 46 AT PIEPER RD
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ITEM 628 - ELECTRICAL SERVICE DATA
ELECTRIC ELECTRICAL SERVICE DESCRIPTION SERVICE SERVICE SAFETY MAIN CIRCUIT TWO-POLE PANELBD. / CIRCUIT BRANCH CIRCUIT BRANCH
SERVICE NO CONDUIT SIZE CONDUCTORS SWITCH BREAKER CONTACTOR LOADCENTER NO BREAKER CIRCUIT |KVA LOAD
° (PVC) NO. /SIZE AMPS POLE/AMP AMPS AMP RATING : POLE/AMPS AMPS
SEE ED(5) & (6)-14
T.S. 1P/50 40
1 ELEC SRV TY D 2" 3/%6 N/A 2P/ 70 30 100 6.2
120/240 070 (NS)SS(E)PS (U) LIGHT 2P/15 3
SIGN SUMMARY
HARDWARE &
1D TYPE LEGEND EXIST REM REL REP INST SUPPORT LOCATION
A R10-17T LEFT TURN YIELD ON FLASHING YELLOW ARROW 1 1 MAST ARM P-1
B ST NAME PIEPER RD 1 1 MAST ARM P-1
C ST NAME SH 46 1 1 MAST ARM P-3
D R10-17T LEFT TURN YIELD ON FLASHING YELLOW ARROW 1 1 MAST ARM P-5
E ST NAME PIEPER RD 1 1 MAST ARM P-5
F R3-8LR LANE CONFIGURATION SIGN 1 1 MAST ARM P-6
G ST NAME SH 46 1 1 MAST ARM P-6
EXIST = EXISTING, REM = REMOVE, REL = RELOCATE, REP = REPLACE, INST = INSTALL
CONTRACTOR SHALL VERIFY THE INFORMATION TO BE PLACED ON THE STREET NAME SIGNS PRIOR TO FABRICATION.
LEFT TURN —r e S
YIELD ;rr 5] g ] mwm
YELLOW A I St © It
ARROW ONLY |l ONLY _)L L) 2 Ty |« QU
< b oon e
TMUTCD SIGN R10177T  TMUTCD SIGN R3-8LR - —— — 1
PUSH BUTTON PUSH BUTTON
SIGNS A, D SIGN F 428 15.65 8.14 15.65 4.28 T0 CROSS ~ T0 CROSS
48
1.50" Radius, 0.50" Border, White on Green;
[SH 46] ClearviewHwy-3-W; TMUTCD SIGN R10-3ER TMUTCD SIGN R10-3EL
SIGNS C, G 9"X15" 9"X15"
MOUNT ON POLE P-2 MOUNT ON POLE P-4
31
' ~
P I e e r 1# 9901 IH 10W
R d o @ SUITE 680
~ SAN ANTONIO, TEXAS 78230
210-625-7418
p _l _* — T_BPE RIEGIS_TR_ATI?N NO. F-450
NN LEE ENCINEERINC
L gk - SO OE AN
5.85 4458 5 10.72—1 5.85 e OF TEphy,
2 % | SH 46 AT PIEPER RD
. Yok
1.50" Radius, 0.50" Border, White on Green; 7% Lxd

[Pieper] ClearviewHwy-3-W; [Rd] ClearviewHwy-3-W;

SIGNS B, E

Digitally signed by
Christopher Pierce, PE
Date: 2022-10-21 08:19:
27
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APS MESSAGE CHART

POLE NUMBER eV FUNCTIONS SPEECH MESSAGE/SOUND DETAILS
BUTTON PUSH ON DON'T WALK |WALT
EXTENDED BUTTON PUSH WALT TO CROSS PIEPER ROAD AT STATE HIGHWAY 46.
Pz PHASE 2 LOCATOR TONE SLOW TICK
WALK INDICATION x RAPID TICK
BUTTON PUSH ON DON'T WALK |WALT
EXTENDED BUTTON PUSH WAIT TO CROSS PIEPER ROAD AT STATE HIGHWAY 46.
P PRASE 2 LOCATOR TONE SLOW TICK
WALK INDICATION x RAPID TICK

* COUNTDOWN SPEECH MESSAGE =

"OFF" FOR ALL UNITS

[TEM 6292 - PRESENCE AND ADVANCE DETECTION INFORMATION

RADAR PRESENCE DETECTION STATUS PHASES LOCATION
R1 I PH 1 & PH 6 PRESENCE SIGNAL POLE P-1 ITEM 624 - GROUND BOX
R2 I PH 8 PRESENCE SIGNAL POLE P-3 SUMMARY
R3 I PH 2 & PH 5 PRESENCE SIGNAL POLE P-5 TYPE EACH
R4 I PH 4 PRESENCE SIGNAL POLE P-6 TYPE D W/APRON 5
RADAR ADVANCE DETECTION STATUS PHASES LOCATION
R5 I PH 6 SETBACK MAST ARM P-1
R6 I PH 2 SETBACK MAST ARM P-5

[

INSTALL; E = EXISTING

06

Digitally signed by
Christopher Pierce, PE
Date: 2022-10-21 08:20:

ITEM 688 - ACCESSIBLE PEDESTRIAN
SIGNAL UNITS (APS)
FURNISH &
PED BUTTON PHASE INSTALL
PHASE 2 2
TOTAL 2
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Nom Arm Lgth

; £ 28’ |
® e | s 10 14.5 1
15.5 12 18 | ]C; ‘
30 | £
—_—— — EH 28 - i
— I ; (-

: I g |
5|2 | 5 |- £ | ° @
| N 3k | ?
- A I 7l |
:| |- ke |

i_::,’ %l Crown of Road J_—

Crown of Road - AN N N N NN NSNS VNN
/N ' cREE \ ’ R NNV ANY ANV ANYANY AN AV
RN AN NSNS NN YNNI ﬁ;@y* AN
MIYANVAY
POLE "P-3" ELEVATION
POLE "P-1" ELEVATION

SAN ANTONIO, TEXAS 78230
210-625-7418
TBPE REGISTRATION NO. F-450

LEE ENCGINEERINC

SR, SH 46 AT PIEPER RD

,'* * )
, o
;..’5: ...................... K :.*..II
Digitally signed by 7 CHRSTOPIER IR 2
7 42(). . chvisophorPiorce,pE s s 7| SIGNAL POLE ELEVATIONS
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40" | 40° N
14.5 12 12.5 ] 13 27 J‘
3'-0" 3'-0" ‘\ 3'-70"‘7 3'-0 |
oo’ ’ e i oo
° i S g E’
5|E | 3| ¢ 5/ 5 7
o= | ooe <l i
al: | i .
b 1] ) P )
QE; 6’ | E 12
- Crown of Road # Crown of Road —
N N S s R N AN AN N SN TN NN YNNI N %\W
MAYANYA MAYANYA
POLE "P-5" ELEVATION POLE "P-6" ELEVATION

SAN ANTONIO, TEXAS 78230
210-625-7418
TBPE REGISTRATION NO. F-450

LEE ENCGINEERINC

SR, SH 46 AT PIEPER RD
R,

,’*. * )
L )
[ S *
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PAVEMENT MARKING SUMMARY
)
\
TXDOT |TXDOT DESC. ‘-
10 | pgeno. | Conk DESCRIPTION UNIT aty |
666 6048 REFL PAV MRK TY [ (W) 24" (SLD) (100 MIL) LF 96
A
678 6008 PAV SURF PREP FOR MRK (24") LF 96
8 666 6054 REFL PAV MRK TY I (W) (ARROW) (100 MIL) EA 3
678 6009 PAV SURF PREP FOR MRK (ARROW) EA 3
c 666 6078 REFL PAV MRK TY I (W) (WORD) (100 MIL) EA 3
678 6016 PAV SURF PREP FOR MRK (WORD) EA 3
666 6036 REFL PAV MRK TY I (W) 8" (SLD) (100 MIL) LF 100
D 668 6007 REFL PAV MRKR TY 1-C EA 5
678 6004 PAV SURF PREP FOR MRK (8") LF 100
- ROW /////
SH 46

SPEED LIMIT - 60 MPH

PAVEMENT MARKINGS LEGEND

E:j REFL PAV MRK TY T (W) 24" (SLD) (100 MIL)
REFL PAV MRK TY I (W) (ARROW) (100 MIL)

E:j REFL PAV MRK TY I (W) (WORD) (100 MIL)

REFL PAV MRK TY I (W) 8" (SLD) (100 MIL)

@ WITH TYPE I-C RAISED PAVEMENT MARKERS
ON 20" CENTERS

R.O.W.

O¢H — 0Z¢H — OZH — 0ZH — OZH — 0ZH — 0ZH — 0OZH — O2H — 0ZH — 0ZH —

0 15 30

SCALE IN FEET

K
MARTNEZ SUBDMISION
oL -

v.

OZH — OZH — 0¢Z*+

09

R.O.W.

Digitally signed by
Christopher Pierce, PE
Date: 2022-10-21 08:22:07
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No warranty of any

TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or domages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE ©)
REINFORCING EMBEDDED DR(I%LE SHAFT ANCHOR BOLT DESIGN FOUNDATION @ ﬁnChor pol-f design deyeloos the @
FDN DRILLED STEEL LENGTH-ft (4), , (6 1 DESIGN oundoﬂon CODQC'*Y given under AVG. DRILLED SHAFT LENGTH
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR [ ¢~ [BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FON | NO- (FEET)
DIA | VERT | SPIRAL N biows/ft BOLT | (kai)| CIR |ANCHORIVOMENT[SHEAR . . IDENTIFICATION| BLOW |oopet o)
BARS & PITCH 10 15 40 DIA pia |TYPE K-ft | Kips @Foundohon Design Loads are the /ft. 24-A ‘ 30-A ‘ 36'A‘ 36-B | 42-A
Podestal | Gestal tod al lowable moments and shears at
24-A 24" 4- #5 |#2 ot 127 5.7 5.3 4.5 Y, 36 |12 ¥, 1 10 1 ogniioclller?o e, pedestal mounte the base of the structure. SH 46 AT PIEPER RZ)IZé> 1 _
. . i P-1 10 -A 1
30-A 30" 8- #9 |#3 ot 6" | 11.3 10.3 8.0 Iz 55 17 2 87 3 |Mast arm assembly. (see Selection Table) @Foundo‘r-ons may be |isted separately
Mast arm assembly. (see Selection Table) or groupgd according to S'mllqr”y P-2 10 124-A| 1 6
36-A 36" |10- #9/#3 at 6"| 13.2 12.0 9.4 N7 55 19" 2 131 5 |30’ strain pole with or without luminaire. ?gr|$g2+égg*ggg*;zi?:‘ ig?g?;&:;gi g;?y. P-3 10 [30-A] 1 11
Mast arm assembly. (see Selection Table) @ P-4 10 |24-A] 1 ©
36-B 36" _ vl 15,2 13.6 10. 4 2" 55 21" 2 7 Strain _pole taller than 30° & strain Field Penetrometer readings at a depth _ 6-Al 1
12- #9|#3 ot 6 190 pole with mast arm of approximately 3 to 5 feet may be i Z :8 ;6-A ; :;
42-A 42" 14- #¥9|#3 at 6" | 17.4 15.6 1.9 2 V" 55 23" 2 271 9 |Mast arm assembly. (see Selection Table) used fo adjust shaff lengfhs.
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signol Pole ® decimal lengths in Design Table are
Wl I
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
- MAX SINGLE ARM LENGTH 32 48’
ga 24" X 24’ f ANCHOR BOLT & TEMPLATE SIZES
ae 28" X 28 2 BOLT |@eoLT | ToP [BOTTOM | BOLT Ra .
| MAXIMUM DOUBLE ARM 32 X 28° 32" X 32° g IN. LENGTH | THREAD | THREAD | CIRCLE
%2 LENGTH COMBINATIONS 36 X 36 - Y, o 3 — 2% | V%" | 5%
Q= 40" X 36’ 9 1" 3 -4n 6" 4" 17" 10" 70
44" X 28' 44" X 36’ v 1V ¥ | 3-10m] 7t 4 Y, 19" Ve | 7 Y
> |MAX SINGLE ARM LENGTH 36’ 44’ § 2" 4'-3" 8" 5" 21" 12" 8'%"
ES 24" X 24° = 2a" | 4 -9" 9" 5 1, 23" 13 % 9 V"
. B |-
s 28" X 28 o A @Min dimensions given,
_d MAXIMUMC?)OLE;?LET?SMS 32 X 24’ 32 X 32° longer bolts are acceptable.
ao LENGTH MB INA N ; ;
==z 36° X 36 Use average N value over THIS TABLE WAS COMPLETED UNDER MY RESPONS‘IBLE ‘SUPERVISION.
Q= 40" %24’ ‘ ‘ the top third of the . ‘ TOTAL DRILLED SHAFT LENGTHS 12% | 11 39
= 3] §TResded snaft. i conaut ‘*SUBS‘IDIARY TO ITEM 687
Ignore the top 1’ of soil. Steel Templl7+e GENERAL NOTES:
EXAMPLE: with holes /i " greater Design conforms to 1994 AASHTO Standard
1. For 80mph design wind speed, foundation Span Wires than bolt diameter Speoif?ooﬁons for Structural Supports for
30-A can support up To a 32’ arm with . Highway Signs, Luminaires and Traffic
another arm up to 28 Luminaire » %) <oiral Signals and interim revisions thereto.
2 . . . Arm (optional) Bond anchor bolts to_ A —>Pira
- For 100mph design wind speed, foundation o rebar cage, two Reinforcing steel shall conform to Item 440,
Ve" thk. min. 36-A can support a single 36’ mast arm. locations using #3 vertical "Reinforcing Steel".

bar or #6 copper
jumper. Mechanical

Circular Steel

Top Template Concrete shall be Class "C".

Sway Cable

Heavy Hex ) Anchor bolfs fo be connectors shall be UL Bolt Circle
8 Nut (Typ) < approximately oriented Listed for concrete Diameter Threads for anchor bolts and nuts shall be
8¢ 2 Flat Washers € so fhat two bolts are in  oncgsement. ! rolled or cut threads of 8UN series up to 2"
s per Anchor Bolt S fension from the Span in diameter or UNC series for all sizes. Bolts
[ = Wire loads. and nuts shall have Class 2A and 2B fit folerances.
ki TOP VIEW Galvanized nuts shall be tapped after galvanizing.
~ _VF VIEW
c - YVa" to Yo" of Anchor bolts that are larger than 1" in diameter
+ 7 bolt shank shall bl shal |l conform to "alloy steel" or "medium-strength
2 d TYPICAL STRAIN POLE project above $L mild steel” per Item 449, "Anchor Bolts". Anchor
c
9 3 ASSEMBLY concrete 8$ bolts that are 1" in diameter or less shall conform
= c o v C to ASTM A36. Galvanize a minimum of the top end
+|o 5ol . = =3 = . oo thread length plus 6" for all anchor bolts unless
0|2 col|c Type 1 [ M L M o RN Circular Steel oIS otherwise noted. Exposed washers and exposed nuts
© o 38 = £ tep et Template 4 shal |l be galvanized. All galvanizing shall be in
518 ot | ol | F—Type 2 Fis (Temporary) N accordance with Item 445, "Galvanizing".
cl|L N © RN €d 4 3 o+
8 c 8 ) R=d—] ‘ 8 . el ‘ Cm Len +h Conduit (See Layout R b Templates and embedded nuts need not be galvanized.
< O+ |3 ! Thickness = Sheets for diameter. I —| Mo Lubricate and tighten anchor bolts when erecting the
Z. 1= BT 5 ds4 (inch) min. ILSN Orient as directed by \ - structure in accordance with Item 449, "Anchor Bolts".
3 ,rj Supporting the Engineer. 1 or 2 = S =
F— Arm Luminaire ¥ required) = Ic IS c
1" Min ) sig Arm (optional) O'BE ﬁégfl:or £l
ides L - A - Cl~ ~ AN
TomS s Botiom temploze |oroteTe (rve! = 5| vertical Bars (see i ’—%ﬂ Ciroutor S8 SR O, =t
' -~ Design Table for size = A || = teel o = 2 RAR N .
for FDN 24-A) o & nur%ber), (= Template &I° £, = l Texas Department of Transportation
o L o/ Traffic Operations Division
HOOKED ANCHOR NUT ANCHOR o _— Elm 2l g we
(TYPE 1) (TYPE 2) p re L2 7 SIRSTOPIER LR
c L — 3 o "
S — P ] < 92541 PS4
ANCHOR BOLT ASSEMBLY 3 spirel, 3 tlo7 turns %g : I VIR TRAFFIC SIGNAL
op ot turn — Ble NESLCENSEE
: bottom. ISee Desion AT 88 WL e POLE FOUNDATION
3 Table for size & pitch) o~ AN
- - &
© Ny "
N " Drilled |o Digitally signed by TS-FD-12
. > Vertical bars may rest Shaft Dia ! j; . Christopher Pierce, PE
®or ent anchor Dolts orihogonal on bottom of drilled hole e ~—  Date: 2022-10-21 08:22: ST et 195 I I [
wi 15 Ixed arm direction to i * H * X ugus DN: MS CK: JSY DW: MAO/MMF  [CK:JSY/TEB
ensure that two bolts are in TYP I CAL MAST ARM L .:,; Z‘gfg'%e;\s firm enough ELEVATION 49 sa6 REVISIONS CONT |sEcT JoB HIGHWAY
fension under deod load. ASSEMBLY concrete is ploced.  FOUNDATION DETAILS CHRISTOPHER J. PIERCE, P.E i3 s e
? . . . DIST COUNTY SHEET NO.
REGISTRATION NO. F-450
SAT GUADALUPE TS-16
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

1011

DATE:
FILE:

Arm ROUND POLES POLYGONAL POLES
oundat ion SHIPPING PARTS LIST
Length Dg Dio Dy, D3, @ thk Dy Dio Dya D3, @ thk UTypel
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
20 10.5 7.8 71 6.3 179 1.5 8.5 7.7 ) 179 30-A connection bolts and washers and any additional hardware listed in the table.
24 1.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 179 30-A 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With No
28 1.5 8.8 8.1 7.3 179 12.5 9.5 8.7 7.8 179 30-A Nominol Above hardware plus: One rbove hordwore Luminaire and No ILSN
32 12.5 9.8 9.1 8.3 .179 [ 12.0 9.0 8.2 7.3 .239 30-A Lengin | for two if ILSN ottached) lus one small
smal |l hand hole, clamp-on p See note above
36 12.0 9.3 8.6 7.8 .239 | 12.5 9.5 8.7 7.8 . 239 36-A oimplex hand hole
40 12.0 9.3 8.6 7.8 - 239 13.5 10.5 9.7 8.8 - 239 36-A ft Designation Quantity Designation Quantity Designation Quantity
44 12.5 9.8 9.1 8.3 . 239 14.0 1.0 10.2 9.3 . 239 36-A 20 20L-80 205-80 20-80
48 13.0 10.3 9.6 8.8 . 239 15.0 12.0 1.2 10.3 . 239 36-A 24 24L-80 245-80 24-80
Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 28S-80 28-80 1
Length | |, [?1 D’z @:l-hk Rise L, [?u @)’D2 ®.+hk Rise 32 32L-80 325-80 32-80
ft. ft. in. in. in. ft. in. in. in. 36 36L-80 36S-80 36-80
20 19.1 6.5 3.8 . 179 17-9" 19.1 7.0 3.5 . 179 1°-8" 40 40L-80 1 40S-80 40-80 2
24 23.1 7.5 4.3 . 179 17-10" 23.1 7.5 3.5 .179 17-9" 44 44L-80 44S-80 44-80
28 27.1 8.0 4.2 . 179 1T -11" 27.1 8.0 3.5 . 179 1°-10" 48 48L-80 485-80 48-80
32 31.0 2.0 4,17 . 179 2'-1" 31.0 9.0 3.5 . 179 2'-0" . . . 3
36 35.0 9.5 4.6 179 2 -4" 35.0 10.0 3.5 179 2 g Traffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment attached
20 39.0 9.5 a1 239 2 -g" 39.0 9.5 3.5 239 2 3" Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
- " ‘-B" Nominal
44 43.0 10.0 4.1 .239 2'-11 43.0 10.0 3.5 . 239 2, 6" o | co R | Bracket Assembly 2 Bracket Assemblies
48 47.0 10.5 4.1 . 239 3 -4" 47.0 11.0 3.5 . 239 2'-9 Length connector and 2 CGB Connectors and 3 CGB Connectors
Dg = Pole Base 0.D. D, = Arm End 0.D.
Dio = Pole Top O.D. with no Luminaire L, = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
and no ILSN L = Nominal Arm Length
D24 = Pole Top O.D. with ILSN 20 201-80
w/out_Luminaire L 24 241-80 24TI-80
D3o = Pole Top O0.D. with Luminaire
D1 = Arm Base O.D. 28 281-80 28IT-80 !
@ Thickness shown are minimums, thicker materials may be used. 32 32IT-80 32ITT-80
@ D, may be increased by up to 1" for polygonal arms 56 3611-80 36 ~80
I .
2 may y up polyg 20 40IT-80 1 40TII-80 2
| _ .llNominoI Arm Length - L | 24 44TII-80
See "Tenon Detail . 28 28TT1-80
See "Slip Joint Detail" o
/1//k7 Lumingire Arms (1 per 30’ pole)
(2 = Nominal Arm Length Quantity
8 Arm 1
Mast arm
Note: The arm shall be fabricated straight with connection-
the unloaded rise measured as shown. See Sheet i .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
N Luminaire Arm - 7" Arm
(Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D"
-Detail A
D30 Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- Sheet - Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth MA-D" c Diometer Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
' \(8’) ‘ Detail ° " 3 -4 1 per Standard Drawing "TS-FD".
Nominal Arm Length - L oo C > 1 /2
T " 10"
A A See Shgef\‘ | ) S 1 % 3°-10 3 Templates may be removed for shipment.
37-0" Bracket 3/-07] Bracket Y SN <
Assembly = Assembly = =
— 1 \7 | El Paso St |, — §
Y_— - —  _— — — T/
oo 77% ‘ Ft 2
D 5| | o3| 9 2 SHEET 1 OF 2
©|3 Th ling f - gl o] =
TR O rorric sigoram ||| 8l 2] £/ 83 p— .
~|e See "ARM COUPLING DETAILS" See Sheet "MA-D” \ 2| i 2 z Texas Department of Transportation
Ié g Sheet 2 of 2 Detail D,E or F S| |- > l Traffic Operations Division
HE “lo| ¥ !
?ls TABLE OF DIMENSIONS "A" ol 2w 0 TRAFFIC SIGNAL
ég Arm Length 24’ | 28° | 32" | 36’ | 40’ | 44’ 48 © gN SUPPORT STRUCTURES
clg |Arm Type IT | 10° | 117 12" | 13 _ Nl
|8 [Arm Type ITT o [ e [ [re ] / N SINGLE MAST ARM ASSEMBLY
] Mo
ol See Shy\ /e (80 MPH WIND ZONE)
- Crown of Road MA-D N 4 S 80 (1 12
\ g MA - ) -
RN N NN N T N NN N NS\
ANWVANYANVANY/ V% \ ©TxD0T August 1995 oN: Ms Joks sy Jows wwe — Joxs usv
Foundation N \//\\\\//\\ REVISIONS CONT |SECT JoB HIGHWAY
See Sheet 5-96
STRUCTURE ASSEMBLY = tc_fp~ s =%
DIST COUNTY SHEET NO.
SAT GUADALUPE TS-17
122A




No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

1011

DATE
FILE:

for Tip Section Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 ft
i or longer are subject to harmonic vertical vibrations in light wind conditions due to the aeroelastic
67-0" (Min) ~ 117-0" (Max) Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers,
! i ax equals 1.5 weights and positions; existence/solidity of backplates; presence of additional attachments to the
{Iges female arm, such as signs ond cameras; arm-wind orientation; ond arm-pole stiffness.

(—1179'+Mcmwssispemﬁsﬁble VIBRATION WARNING

2" Sch Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
—) <ii:40 pipe wind conditions which may further damage the structure and alarm the public. Tests have indicated

{E:{ End Plate 3" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached
YA e o ///—,
- a holes and . . f et f f
1- 34& Dié galv A307 bolt. \\\ If backplates are not required for improved visibility they should not be applied to the signal

shape to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.
Note: A slip joint is € Arm heads or, if they must be applied, they should be vented as a first and inexpensive measure to
Tack weld nut to thread I - e , y plied, they o
2

permissible for arms projection after making mitigate vibrations.

40’ and greater in P N
length. gThe slip joint Joint. Repair damaged

. 375" The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after

shall be made in the 3?;%0?;g$n%4én 988?;gg?§?n " MA-3 installation of signal heads and any attachments, including any required backpates. If vertical
shop, buft moy'be match ’ 9 - 5 movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
mgrked and shipped Y6 than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.
disassembled. See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.
SLIP JOINT DETAIL TENON DETAIL This visual inspection shall be repeated after each modification of the structure that could
affect its qceroelastic response. Excessive vibrations shall not be allowed to continue for more

than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Stainless steel bands (or Cables) Poles are designed to support one 8’-0" luminaire arm, one 9'-0"
and cast bracket as in "Astro-Brac", internally lighted street name sign and one traffic signal arm with a
"Sky Bracket" or "Easy Bracket" with length as tabulated. The specified luminaire load applied at the end
1 " Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical dead load plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street name sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sqg ft.
The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actual area times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally I|ighted
street name sign arm connection details, "LUM-A" for luminaire arm
and connection details, "SNS" for internally |ighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for material specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
Second longitudinal procedures which the Fabricator must obtain prior to fabrication.
Seam Weld is Materials, fabrication tolerances, and shipping practices shall meet
permitted for the requirements of this sheet and Item 686, "Traffic Signal Pole
polygonal arms if Assemblies (Steel)".
Dy exceeds 10"

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, "Galvanizing", after fabrication.

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not
acceptable.

MA-2 SHEET 2 OF 2

MA-1

Threaded .
Longitudinal Seam Weld must be Yy Coupling lg' Texas Department of Transportation
Traffic Operations Division

oriented within the lower 90°

of the signal arm. TRAFFIC SIGNAL

ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES
SINGLE MAST ARM ASSEMBLY
C) 60% Min. penetration

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base welds. SMA'SO(Z)']Z

©T><DOT August 1995 DN: MS [cx: Jsy [DW: MMF [cx: Jsy

REVISIONS CONT |SECT Jos HIGHWAY

5-
1-12 SH 46
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No warranty of any

i d er. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

ARM SIZE CONN ARM SIZE CONN
C BOLT
D, - A B D E | o B, T A B c D E | g MATERIALS
in. in. in.| in. | in. | in. ]| in. | in. in in in.| in.| in.| in.| in.| in
= . = = = = - . ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
6.5 | 179 [ 120 [0 [6 %] 1 70 | 7o [ [ 11 [ 8 [8 |11 Va Round SPafls 2T4@ A1011 HSLAS Gr.50 Class 2, A572 Gr.50 ’
7.5 L179 1319 1016 |1 1 7.5 L179 1 1 8 8 1 ¥ |1 ¥9 or A1011 SS Gr.50
8.0 179 | 1a [ 10| 11 | 7 2 |1V 8.0 | .179 | n 11 | 8 8 2 [ 1 Y
so | a7s | 16| 1] 3]s | 2 |1 oo | 7e 13 T3 [0 [0 2 [ Piates O ASTM A36, A588, or A572 Gr.50
9.5 179 |17 | 12| 14 ] 9 2 |1V 10.0 L179 | 13 ] 13 | 10 | 10 2 |1V Connection Bolts | ASTM A325 or A449, except where noted
9.5 239 | 18 | 12| 15| 9 2 : :;« 9.5 .239 [ 13 [ 13 ] 10| 10 2 | :7 Pin Bolts ASTM A325
10.0 .239 | 18 | 12 | 15 | 9 2 4 10.0 L239 | 14 | 1a | 11 | 2 |1
ASTM A53 Gr.B, A501
10.5 . 239 18 13 ] 15 | 10 3 1Y 11.0 . 239 14 14 11 11 3 |1 Pipe ® A1008 HSLAS-F,Gr.SOI A1011 HSLAS-F Gr.50
11.0 | .239 | 18 | 13| 15 [ 10| 3 [1' 1.5 | .239 [ 14| 14| 1| n 3 |1 ~
3 A R .
MC-1 Y6 . Galvanized steel or stainless steel
L MC-1 ¥ 3" D . Misc. Hardware
Yo eI Ag l[\/ o or 19 /% % Ve - - E g % L or as noted
Th x s MC- 1 Va I\ SO R 7 DETAIL A i MC-2
. MC- Ya I\ Yaor3a e x Val | | b~/ %" Cussets R % @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
Vaor 30 Ye x Val 6 2 /4 —\ \ (top & bottom) MC-3 A1011 HSLAS-F or A1011 SS may have higher yield strengths but
3 : - .
- ¢g $ See "Detail A" ée shal |l not have less elongation than the grade indicated.
| (Option #1) i ini
o o o o |5/88 \ A —t Optio DETAIL B/ﬁ @ ASTM A1011 SS Gr.50 material shall also have a minimum
Do . 7, R elongation of 18 percent in 8 inches or 23 percent in 2 inches.
K - See ':De+oil B" Material thickness in excess of those stipulated under A1011 SS
¢ Conn. BoTTs é (Option #2) will be acceptable providing the material meets all other
4 oo P ¢ comn. Boits T arm— %" Gusset R Y * Clamp R A1011 SS requirements and the requirements of this item.
1 flat & 1 (4 total with ‘ —
lock washer 1 flat & 1 lock : ’,17—‘7—<Mc-2 ol Y6 Flange R
each) washer each) —< ‘ = e o| o .
. g al a AG
[©) . . X Hﬂ‘i
ﬁz V" dia hole ; 2 2
in plate 1. .
| ' . |-
I : 6| ©
< < (&) -— = =
; ; ; || 1 ; N 2
] .
i 1 ] -
® . . S ‘ \_2 YV>," dia hole . f =
—— 4" dig hole ‘ ! in pole & plate ¢ © ‘ = J Min. 85%
in pole ‘ XN 2 AN 1 r Penetrati
<>\V @ Deburr holes and ‘ eiggp? or
@ Deburr holes and ¢ Pole — 2] offset as shown Arm——= 9 Arm——= "Clamp-on
offset gs shown for drainage i 7 7 Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 5" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

ARM SIZE A ¢ [CONN. BOLTSIPIN BOLTS ARM SIZE A F | 7 [CONN. BOLTSIPIN BOLTS ARM SIZE A F |CONN. BOLTSIPIN BOLTS galvanizing. The slot shall be centered behind the arm and shal |
] + No. | Dia |No.| Dia Dy * No. | Dia | No.| Dia D, * No. | Dia |No.| Dia be no longer than the arm diameter minus 1"
in. in. in.|in. | ea. | in. |[ea.] in. in. in. in.|in.| in. | ea. | in. |ea.| in. in. in. in.| in. | ea. | in. |ea.| in.
Fixed mount details are used for single mast arm assemblies
6.5 179 12| e 4 1 2 | % 7.0 L1719 |12 6 Ya 4 Y l2| % 6.5 .179 12| o 4 1 2 | % T T
7.5 7o 2 s y : 2 % 7.5 179 14 8 Y, 2 Y, 2 % 7.5 179 14 s 2 1 2 % and for the first arm on dual mast arm assemblies.
8.0 . 179 14| 8 4 1 2 | % 8.0 L179 | 14 8 Ya| 4 Vol 2| % 8.0 -179 4] 8 4 1 2 | % Where duplicate parts occur on a detail, welds shown for one
9.0 179 16| 10 4 1 2 % 9.0 . 179 16 10 A 4 1 2 | % 9.0 . 179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
9.5 179 18] 12 4 3| % 10.0 .179 [ 18 [ 10 % | 4 1 2 | % 9.5 L179 18] 12] & 1 3| % . . .
Pin bolts are required to prevent rotation of clamp-on arms
5, 5,
9.5 239 8 12 2 "l 3 | % 9.5 .239 |18 | 10 1 6 1 3 SA; 9.5 .239 18| 12| 6 1 3| % under design wind forces.
10.0 . 239 18] 12 4 ' Yl 3| % 10.0 .239 |18 | 10 1 6 1 3| % 10.0 . 239 18| 12| 6 1 3| %
% Gap,=, 2T max. NOTE:
- Gop 1" Max g 1 2" - U Pin bolts shall be A325 with threads excluded
Dia as N 2" Typ . - —e-‘ T MC-2 /" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥ " dia pipe
required 12 : 2" Dia Dia as ) I e s shal | have ¥g" dia holes for a 4" dia galvanized
drainage hole required A = Ew R=T /2 dia Y>" dia drainage hole cotter pin. Back clamp plate shall be furnished with
7 drainage hole a ¥1" dia hole for each pin bolt. An e " dia hole
1 Y," Dia =X o oo Yo 1 %" Dia for each pin bolt shall be field drilled through
+threaded 7] 12" Dia ‘ threaded the pole after arm orientations have been
¢ Pin bolt, J’ A coupling threaded -B + counlin approved by the Engineer.
pipe and hole A, coupl ing . ' % P 9
¥," Dia Sch 80 € Arm € Pin bolt, € Pin bolft, A
Pipe (Typ) pipe & hole pipe & nole

Yo" dia

Y," dia .
(Typ) Min. 85% Sch 80 Pipe Sch 80 Pipe
: 2" thick Penetration . Required
| 3rd Pin éz‘l'iffelner P 3rd bolt 85% 3rd bolt qui g :
~| bolt where where Penetration 'nge:?re g Texas Department of Transportation
required required a l Traffic Operations Division

STANDARD ASSEMBLY
£ FOR TRAFFIC SIGNAL
;J? SUPPORT STRUCTURES

MAST ARM CONNECTIONS

|

x( B
( N\ ~

Connection bolt with ‘%i

S

-0
K
L2V 2l
F

= Zai” ?3'00'*5 7 heavy hex nut = A D 7 f %" gusset R MA-C-12
N (Typ) & pPole 2 flat washers _\"‘ . é : Connection Bolt with . Connection Bolt O Tx00T August 1995 P EXEET: B
Vo" thick and 2 lock washers. ~ : hex nut, 2 flat washers Pin Bol+ ! with hex nut, 2 T —— T — —
strap R Pin Bol+ ¢ Pole & 2 lock washers G Pole ;I?;Czovsvgz;;grz 5% p
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 o orst conre e
SAT GUADALUPE -

126A
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Zinc die cast or See Detail F for K blat Access
Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back p'g:e Compartment
Cap with min. of 3 D
set screws 3%" dia Hook for eV
hanging wire
: ! . Va"yr ~
[t |/4 " SAG " I’Aﬁ é% _ )'\,/
¢ Clamp 2" dig Pole MD-4 ; % > *L:V N\ f A>\ e "
! 7 Slot " S t I H
Eg:g??ﬁg ?EnghoN /ax e 6 ] ]7/4.. ié \ = See Detail J Round Pole Polygonal Pole
Luminore Arm ‘. - NS TN % AR AN -a DETAIL J
. 0 threads -
Pipe 7 N Tab 4" dia VYyx U ® —_—
Plug g : x %6 " out ax e
/ ’S Tab and
DETAIL A / Pole g , slot e
_ SECTION X_X Ring, 3%" x 2 4" ASTM A572 Gr 50
(for pole with luminaire)
P! POLE COUPLING DETAIL M Opening for ocoelss_oompolj+men+ shal | Back plate
%" dia Hook = See Detail G The acoese 2'33304'%22'? ISP V' x 42" x 17-6 %'
for hanging wire Ef’ for Handhole Weld ° steel strip M-1020 or sheet A-569
Zinc die cast See Detail F for \
: 3 . or Alum. or alternate Pole Cap %"
| A %..mf o Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13, 7)), -
%e' pe— - Hondho!l e with min. of hanging wire Blackburn TTC, MD-5 Ly 12 circuit 600 volt
= \\l 3 set screws or approved equal. | 1= compression Type HD terminal block
o 0D / Will accept 4-%#8, (2 req’d)
— éaoH :3?: D19 2-#6 or 1-#4 max.
z Screw
- Clamp-on arm . p #8-32 —
- g - ) for ?LSN " See Detail A . dia Split lockwasher, mtg. holes T Phil. Pon HD. scres, #8-32 x 1Y,"
10> for regular 4 -— /" stainless for optional self-tap Type "F", stainless steel
J-Bol+t
" o Handhole Frame . Pole Cap & Nut = 6 circuit AN 1R (4 req’d)
¥%B"x 2" Min. ... 1/ terminal N 27"
(> ~— = Hex.. nut, 2" - 13NC block
3 “ stainless X ™\, X
DETAIL B DETAIL C SECTION Y-Y .
— %' gio Hook COPPER GROUND g~ 1, clearance
e (If ILSN applied) (optional) ™~ h20|e for Sopper
" " See Detail G = See Detail G vt R #10-32 / ground connector
€ of 4"x 6 for Handhole Weld & of 4"x for Handhole Weld 4% V" Y (M mtg. holes. >
1.D. Handhole 6" I.D. 2 - Va" R for luminaire
. Threaded Sfrop\ Tgndhgle cover Handhole ll-lgndhgle cover ' A Ve ai double fuse 6"
- 3w " s g min. g min. I - Y i '>" dia block (see
+ s " x 1" R Min——N\ %" dia bol+ \] %" dio bolt of ¥ Bar for MD-2 notes 3 & 4) "
° z v o?f screw oar screw - \<’\‘b C??g'Zﬁd Egggkness . 4" x 6" hand
o - e " .
N ﬁ Handhole Frame - Handhole Frame- QE J-Bolt Tab and % hote opening
P g R ¥%" x 2 min R 3%" x 2 min L H attachment slot
. Fixed mount arm for Fixed mount arm for A \_@
© single mast arm single mast arm
R assemblies or first assemblies or first 2" dia
©|— d b arm on dual mast b arm on dual mast d b Ya +hreaded ACCESS COMPARTMENT
N /f arm assemblies arm assembl ies MD-1 coupling
+ - -
N & &\Clomp-on arm for h\CIomD'on arm for r ® 7 dug'ps‘zs’r NOTES:
e second arm on dual e second arm on dugl orm 1. The cover shall be one piece formed from ABS plastic, shall be a
: : assembly
R v v mast arm assemblies v v mast arm assemblies—— 4 v pear| gray color, and shall be suitable for exposure to harsh
<;\_ Ea\\_J;D <;l_ Ea\\_J;D C;L_//EB _J;D sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
. \—/oouoling - 2 per \_/coupling - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+1 A2 dual mast arm > dual mast arm NP socket head screws with tamper proof feature.
- assemb |y assemb |y
© DETAIL D DETAIL E DETAIL F 2. The pole manufacturer shall provide with each pole a separate kit
N o T I tant —_— ) (f 19/ | Tth N consisting of: one cover with ftwo latching agssemblies, two terminal
e (for 30 pole with luminaire (for 24’ pole with ILSN sign or 19° pole with no ILS L strips (MArathon #985GP12CU or approved equal), four #8-32 x
N|— and ILSN sign) R . sign and no luminaire) - . e :
o 9 and no luminaire) 1 V4" self tapping type "F" stainless steel pan head screws, and
: R N one ground connector (Blackburn TTC, Burndy KC22J12T13, or
=} &) Anchor Bolt Bolt Base R . R=3" 2 T Ilsco SSS-5). The traffic signal contractor shall install the kit
N Bolt Hole LSIOIh Circle |_Dlm.T Agérlf;;' items in the field.
®© Diameter|Diameter| Leng Diameter X D + /" o
B +Ve o h‘; 3. The screw hole spacing on the enclosure back plate shall be for
1 V" 1 Y 3, 17" 18" x 1 /5" 13.4° Bolt Hole b two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
s |, Diameter o g -} terminal strip, and one Bussmann #BM6032B fuse block.
| Access 3 " " " " 3 o y\ + =
| Compar tment ——] ' Y 2 4 19" 20" x 1V 4 13.5 sle 4. Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
N " 1/ 1w " " @ Ferraz-Shawmut #30352 fuse block for poles where Iuminaires are
2 2 Y 4, 21" 22" x 2 13.6° </ to be installed.
2 Ya" 2 " 5" 23" 24" x 2 '/y" 13.7°
Slot . g Texas Department of Transportation
'/a" or 3g pole YVa" Length ég:\;gfmenf l Traffic Operations Division
& % " or 7g pole e " BASE PLATE PLAN
R MD;3 ot TRAFFIC SIGNAL
+ 4" or 3g -
Base S
= pole
~|  Plate SUPPORT STRUCTURES
MD-3 at —+—
_ 3éeollleor 79 @85'/. Min. penetration MAST ARM POLE DETA I LS
0 (:>60Z Min. penetration
1 100% pemetration within -N-
see Detail H 2 2 6" of circumferential MA-D-12
N base welds.
@TxDOT August 1995 DN: MS [cx: Jsy [DW: FDN [cx: caL
REVISIONS CONT |SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Damping R 5’

6"

Location of 4 Equal Spaces

o
Damping R r
Mounting Clamp 1Yt

1 V%":ji[

_qn
\
|
0 —
ﬁrﬂ
|

|
¥
|
¥
|
¥
il
fan
|1
o
|
¥
|
¥
|1
|
.

|

|

|

|

ﬁ Mounting Clamp 7\\ — tube saddle
= T By
- T
S N P

ety 30 il i dEh
e ———————— [ H———————— Pr—g————— +4+—— o= — — L da
- 12 ] 12 ] ‘ ! ‘ ]
1 Y," dia :
‘T 2, . ¢ Damping R
aluminum pipe
PLAN
Damping B (.125" thick
aluminum sign blank)
Support Assembl ies 17-0" Min 6"
Saddle Spacin Vo
mount ing pacing 472 5
¢ % " dia square head U-bol+ ~N g\’
connection bolts between A e
damping B and ! | | 72
mounting clamp, ————=—= \ ‘ \ \
C 8 2 8 5 = - o)
ry| Tol ry| T ! ! Tof
rlr jr bl T 1 A
11— T :_ ST - )
] £E - I Yy dia
12" dia Sch 40 mounting |, = A
G,é%inum mount ing clamp w/ ‘ o ; B tube saddle
pipe extending full u-bolt | I?e‘rs(;:rew IS éz 40d'°'
o H " ia C
5'-6" of damping plate \ sq head T all threaded ¥ All or partially
i (Typ) - nipple - threaded coupling
I

Mounting clamp

1 %" Dia Sch 40
aluminum mounting

1Y, dia, Sch 40
length nipple
1 " Threaded
mount clamp

Mast arm

!

Bockplo+e—4444444444~/J

(See note 6)

\
l
|
T
|

|G-

LHA—Q Damping R and signal head assembly

ELEVATION

DAMPING PLATE MOUNTING DETAILS

(Showing alternate placement of signal head)

1 Y5" Threaded
band
mount c¢lamp

17-4"

Damping B (.125" thick
aluminum sign blank)

GENERAL NOTES:

1.

(or cable)

(Showing standard placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

%%

1 5" dia.

Saddle mounting U-bolt

Setscrew TOD+0f
mast arm
IR

tube saddle

Backplate

SECTION A-A

+
© 2.

In accordance with the findings of TxDOT sponsored
research, the installation of a damping plate in
accordance with the details shown here at the

end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
vibration, and thus fatigue damage. Any deviation
from these details may reduce the effectiveness of
this damping device.

Aluminum sign blank for damping plate will conform

to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle
will be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling will be aluminum al loy
6061-T6 or 6063-T6. Damping plate mounting clamp

and u-bolt assemblies will conform to Standard sheet
SMD (GEN) . U-bolts for saddle mounting will have

a minimum yield strength of 36 ksi.

.Damping plate will be mounted horizontally.

Position centerline of damping plate to align with
centerline of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping
plate will be maintained as shown. The attachments
shown here are examples only, other supporting details
which meet both alignment and vertical clearance
requirements are also acceptable.

.Unless stipulated by the manufacturers, all steel

parts will be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing“.

.Contractor will verify applicable field dimensions

before the installation.

.Backplates are optional for traffic signals. When

backplates are used, Backplates will have a 2-inch
fluorescent yellow AASHTO Type Brf. or Cg
retroreflective border conforming to TxDOT DMS-8300
"Sign Face Materials." See Sheet TS-BP-20 for
backplate details.

(Showing alternate placement of signal head)

(Mounting clamp U-bolt is not shown for clarity)

(:)Recommended supporting assemblies to achieve
required height for horizontal section heads
Height One nipple | Two nipples | One coupling
required |each length| each length P'YS each 1ength
6"-6 3/4.. 3" - -
7"-8 |/2.. 4" _ _
9"-10 |/2.. 6" _ _
11"-15 |/2.. _ 4" 5"
16" -24" - 6" 10"

17 -4n ‘
Damping B (.125" thick 1 %" dia £
aluminum sign blank) = % " square
aluminum = head bolt
éi i mounting pipe X
Saddle H Mounting clamp r Damping Nylon washer,
® mount ing it 1 " dia p flat washer &
E U-bol+t tube saddle lock washer
3 L ‘ ‘
= . c
g|'e  Coupling al | threaded — | !
- nipple
Flo setscrew
=)
‘© Top of
* mast orm 14" Dia mounting clamp
d aluminum (specified or
1 Y," Threaded - pipe universal)
band (or cable) .
mount c¢lamp Mount ing
clamp
Mast arm U-bol+t
¢ Signal head _
attachment ——f SECTION B-B
(Showing damping plate attachment)
Backplate
‘ ® Traffic
Safety
SECTION A-A I Texas Department of Transportation s‘zg‘j;ﬂ;’%

MAST ARM DAMPING
PLATE DETAILS

MA-DPD-20

FILE:ma-dpd-20. dgn ON: TxDOT [cx:TxDOT[Dw: TxDOT |ck: TxDOT
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

7'-6"*1" (8" Nominal Arm Length)

—_—

\O° (+2°
——

J
P g |Min. straight
2" Max.

&

Strut B % "x 2" Min. %

&

J

length

Removable plastic or
galvanized metal cap

2"§§CH 40 Pipe 7
2 " 0.D.

8 / /
Strut 2

7 SAG v // /
Min. 7 %

2-0"% Yy Min.
2'-6"t /" Max. (1)

5ol

7
g LA-1
3

€ Bolt Holes
Simplex fitting

/ 11," SCH 40 Pipe
1 %" 0.D.

/ LA-1

17-6"t '

8-FOOT

¢ Y," Dia. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock
washers per clamp

LUMINATIRE ARM

¢ '," Dia. A307 Bolts
2 at 5" c-c each side
4 bolts & 4 lock
washers per clamp

1 E |/2-
]"1"/2"

Clamp
R 4" x 6"
A572 GR 50

Clamp
R 3g x 7"
A36

LA-2

Field cut

hole in
LA-2
"/a A "/a

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.Z2
(HALF SECTION) (HALF SECTION)

LA-3

. "a
€ %" Dia. A325 Bolts
2 bolts & 2 lock
washers per clamp

€ %" Dia. A307 Bolts

2 at 4'/4" c-c each side
4 bolts & 4 lock
washers per clamp

1"1"/2"

¥" Dia. x
Sch 80 Li
Pipe ip
Clamp

R %G " X 6--
A715 GR 50

Clamp
R %" x
A572 GR

: LA-2

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 3 DETAIL NO. 4
(HALF _SECTION) (HALF _SECTION)

pole —~_|

removed—¥

9/ -t

(10" Nominal Arm Length)

MATERIALS
ASTM A27 Gr.65-35 or A148 Gr.80-50,

| Pole or Arm Simplex

,-0%)

A576 Gr.IO21C), or A36 (Arm only)

ASTM A53 Gr.B, AS501, A1008
HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 (@)

Arm Pipes

o
2 %" 0.D.

Strut B % "x 2"
Min.

5 -6 1"

€ Bolt Holes
Simplex fitting

16t t

Strut B % "x 2" Min.
SCH 40 Pipe

g" |min. straight
‘ length

Arm Strut Plates (@ |ASTM A36, A572 Gr.50 @), or A588

Misc. ASTM designations as noted

Removable plastic or
galvanized metal cap

2 -3" k" Min.J

C)Dimensionol limits are given to show acceptable
variation in design. All of a Fabricator’s production

1 1/," SCH 40 Pipe
1 %" 0.D.

10-FOOT LUMINAIRE ARM

3°-0% 5" Max. (D

of a particular arm length shall have the same
dimensions within specified tolerances.

(@ any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM
designation.

(3 A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

C)ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have
elongation than the grade indicated.

less

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard

Yo" Dia. x 1Y,
A325 Bolt
(2 per fitting)

Field cut
hole in

Lock Washer
(2 per fitting)

Arm Simplex

UPPER SIMPLEX FITTING

pole —~_|

¢ 5" Dia. Holes-
13NC Tapped

Threads
/2" Dia.

x 1Y
A325 Bolt
(2 per fitting)

< Lock Washer

(2 per fitting)
Arm Simplex

Pole Simplex

n
UPPER SIMPLEX FITTING

Vo Dia. x 1 Yo"
A325 Bolt
(2 per fitting)

Lip

Lock Washer

(2 per fitting)
Arm Simplex

Pole Simplex
Clamp

n
LOWER SIMPLEX FITTING

removed \

Yo" Dia.
A325 Bolt
(2 per fitting)

v x 1"

Smooth
Lip

7/8--

DIRECT ATTACHMENT
DETAIL

Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.
Arms are designed to support a 60 Ib. lumingire
having an effective projected area (actual area
times drag coefficient) of 1.6 sqg. ft.

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal
Assemblies (Steel)" and with the details,
dimensions, and weld procedures shown
herein. Weld references call for preapproved
weld procedures which the Fabricator must
obtain prior to fabricaotion. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Pole

V2"

5" Approx.

Ya"
e "

4

Unless otherwise noted, all parts shall be
_ galvanized after fabrication in accordance with
Item 445, "Galvanizing".

Deviation from the details and dimensions
shown herein require submission of shop drawings
in accordance with Item 441, "Steel Structures”.
Alternate designs are not acceptable.

‘1 o
5" Appox.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shall be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shall ship the clamp assembly securely attached
to the pole at the location shown on the plans.

2" Dia.

POLE SIMPLEX DETAIL

Approx.

If clamp assemblies are ordered without
poles, the Fabricator shall ship one upper and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clamps and simplex fittings.

///ﬁ—l %" Dia. Approx.

5" Approx.

1 R
7%

g Texas Department of Transportation
I Traffic Operations Division

STANDARD ASSEMBLY

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex

n
LOWER SIMPLEX FITTING

SECTON A-A

SECTON B-B

L N

DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS

\

5 Y," Approx.

/2"

*4, _ K

% LUM-A-12

U6 "

©T><DOT August 1995 DN: LEH [cx: Jsy [DW: LTT [cx: TEB
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t". No warranty of any
i d er. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

* Remove portion of .
lip on lower mast OTHER MATERIALS:
arm clamps .
| 1. Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.
L L L 2. Welded tabs and backplates shall be ASTM A-36 steel or better.
J 1 ] 1
. Nylon inser ocknuts sha conform to .
['ll' L | 'll'] 3. Nylon i + locknuts shall form to ASTM A563
3/ n |/2--
s | GENERAL NOTES:
1. Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
| the details, dimensions, and weld procedures shown herein. Weld references call for
C 2" @ holes ;k--| 5" ! preapproved weld procedures which the Fabricator must obtain prior to fabrication.
13NC tapped ! In the absence of specified fabrication tolerances, dimensions shall be within the
+hreads //' \\ | //» \\ T tolerances generally obtainable in normal fabrication practice.
\
== 2. All parts shall be galvanized after fabrication in accordance with Item 445, "Galvanizing".
T // \\ 13" The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
l galvanizing process.
3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, YLin. X 1Y in. and

/AR
UV
N
3V

2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
hardware items. The Fabricator shall ship clamp assembly ftogether in a single package,
5" ApPprox. including all bolts, nuts, and washers required for the clamp and simplex fitting.

*Smooth |ip \\\\\

IIII!II'
N 4. Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports
v for Highway Signs, Luminaires, and Traffic Signals" and interim revisions thereto. Design

Wind Speed equals 80 mph plus a 1.3 gust factor. Clamps are designed to support a 60 Ib.

|
k l\J_/, luminaire having an effective projected area (actual area times drag coefficient) of
1.6 sq.ft.,12 ft. maximum arm length.

! 5. Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
| lower piece simplex fitting with the |ip removed.

2

" mn

4" 6. Approximately 2 in. diameter hole in upper mast arm clamp.
5" Approx.

POLE SIMPLEX DETAILS

Clamp ¢ '/a" x 6"
A572 GR50 or
3g x 7" A36

¢ 2" dia x 6" (6 eq,) A307 bolts
2 @ 4" c-c each section

for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one

lock washer per bol+t)

For 8.9 - 12 inch diameter Signal Poles
(Two req’d for each mast arm)

PROJECTION

g Texas Department of Transportation
l Traffic Operations Division

CLAMP ON

a3 FITTING ASSEMBLY FOR
(Typ. both Plate gusset,
SL8er; \;szzw, LUMINAIRE MAST ARM

CFA-12

C I_ AMP D E T A I I_ Vi LA-2 @TXDOTMVISIONS DN: KAB CK: RES [DW: FON [cK: AL

CONT |SECT JoB HIGHWAY
11-99

1-12 SH 46
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

ROADWAY ILLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Illumination Assemblies." ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
construction. Where manufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."

such warranties or guarantees.
iii.Tighten each nut to 150 ft-Ib. using a torque wrench.
2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
in accordance with laws governing such work. Consult with the appropriate utility company prior to beginning such work.
i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5

3. Provide new and unused materials. Ensure that all materials and installations comply with the applicable articles of degrees.
the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA),and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations, " and TxDOT
Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).

UL. Faulty fabrication or poor workmanship in any material, equipment, or installation is justification for rejection.
10, Provide and install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheeft
4. Provide Roadway Illumination Light Fixftures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

and as shown on the Material Producers List (MPL) for Roadway Illumination and Electrical Supplies.
11. Mount luminaires on arms level as shown by the luminaire level indicator.

5. Fabricate steel roadway illumination poles in accordance with Roadway Illumination Poles (RIP) standards and Item 610.
Poles fabricated Occording t+o RIP standards do not require shop drowing submittals. 12. Orient luminaires per‘pendiculor‘ to the roadway intended to be |it unless otherwise shown on the plans.
a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require the submission of shop .. .
drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic Wiring Diagram Notes:
Shop Drawing Submittal" on the TxDOT web site. \7W/

(:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,

b. Limitations on use of the RIP standard: The RIP standard details were developed for installations in locations pole bonding connector, sized appropriately for conductors,

where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is bonded to T-base, or use ground lug in handhole as

less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO available.

Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, " 6th Edition

(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed <:> Use pre-qualified two-pole breakaway connectors for al l
exceeds 110 mph or to be mounted more than 25’ above the surrounding terrain, provide poles meeting the following

luminaire pole installations. For luminaires fed by a
circuit with a neutral conductor, use double pole
breakaway connectors with the neutral side unfused and
marked white.

requirements:

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing
Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations

for the poles, sealed by a Texas |icensed professional engineer (P.E.). <:> Split Bolt or other comnector.
ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, and anchor bolt assemblies with a 25
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of . . .
instal lation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED Lighting Notes:
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all transformer bases to resist fthe theoretical plastic moment capacity of the pole. Submift 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being that do not include an enclosure as part of a factory
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop assembly):
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used. <:>
a. Provide NEMA 3R outdoor enclosure or as approved.
6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
specified by DMS-11040. Breakaway fuse holders are listed on the MPL for Roadway Illumination and Electrical Supplies b. Install enclosure at least 12" above ground or other [
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in light poles, or inside the I|ight hor izontal surface. Mount vertically or on ceiling, and L1 £
fixture for underpass luminaires. In each pole, connect luminaires to the breakaway connector with continuous stranded avoid direct sun where possible. EZ
12 AWG copper conductors as listed on the MPL. Bond all equipment grounding conductors together and to the ground
lug in the transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure walls.
7. Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordance with Item 449. d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side and 1 inch end to end from other
8. Install T-Base with following procedure: drivers or electronic equipment 'r1rI)I(:AlI’ VVII{IPJ(; I)IAL(}I{A&L&
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive lubricant. heat, or mount driver to side of the enclosure or to

the metal cover.
ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap

under any one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a maximum of 100 watts
iii.Coat the bearing surfaces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr |ifetime

hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each at Tcase of 65C or higher.

is hand-tight against the washer. ® Traffic

1 %" Strut %’ Safety

ive. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and / ITexas Department of Transportation ;};‘;’,ﬂgﬁd

the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If PS] P5]

a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed 4" min

or maximum al lowable torque of 250 ft. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to F?()l\[)VV‘\\(

close the gap the foundation must be leveled. Gaps along the straight sides of the T-bases and the foundation

are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the Oriver ILLUMI NAT ION

foundation.

-—Driver DETAILS

Enclosure

v. Check top of T-base for level. If not level then foundation must be leveled.

2" min
b. Top Bolt Procedure |Q| IQI R I D (1 ) _20
i. Erect pole over T-base with cranme. Coat bolts, nuts, washers, and lock washers with electrically conductive FiLe: ridi-20.dgn ow: [ex: [on: ks
lubricant. ©7TxDOT  January 2007 coNT [sect 08 HIGHAY
Driver Spacing In Remote Enclosure REVISIONS sH 46
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE
FILE:

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
diagrammatic and may be shifted to accommodate field conditions. 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
2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are |isted by metal elbow is not required if the entire RMC elbow is encased in g minimum of 2 in. of
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiory to various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) |isted devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is ', in. or less in diameter. 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
4. Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly 10. Use +wo-ho[e s+rop§ when supporting 2 in. and Iorgef conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
request. Operate test equipment during inspection as requested by the Engineer. the service riser conduif.
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
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. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, and bonding jumpers are subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
. . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
6. When required by the Engineer, notify the Department in writing of materials from the externally exposed on structures such as bridges at maximum intervals of 150 ft. When
Moterial Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies.” joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
CONDUIT for the required expansion conduit fittings.
A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"
1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft+. of all enclosures and conduit terminations.
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT’'s "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
conduits listed under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies."” specifically in the plans or as approved by the Engineer.
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, Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all tfrenches with excavated
Properly bond all metal conduits. material unless otherwise noted on the plans. When placing conduit in the sub-base of
new roadways, backfill all trenches with cement-stabilized base as per requirements of
3. Unless otherwise shown on the plans, provide junction boxes with @ minimum size as shown in Items 110 "Excavation”, 400 "Excavation and Backfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection"”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors ags if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and 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
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
= B m B B B m B m B
! 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
"2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
B o " " " - " - " cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water
# ’ ’
4 8" x8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
.. " .. " . " " " . 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#8 8" x 8" x 4 8" x 8" x4 8" x8" x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
entering racewdys must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ' B Traffic
C°”q”;* enTrne? are on Ihe iﬁme ?6ge~ Meqhozncolly secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. ngzg;gs
on internal volume greater an Cu. inches. . . . X I Texas Department of Transportation Standard
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED (4).
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, 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
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a ELECTR I CAL DETA I LS
unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant.
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor CONDU I TS & NOTES
use, unless ofherwise noted on fhe plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in gccordance with the NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material E:[) ( 1 ) _ ]
. . . . . as al lowed under I[tem 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich
7. Z:g;;d?spvg iugoféoghbox?znénfended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FiLes edl-14, dgn o [oes ow: o
wise otre ° e P ) ©TXDOT October 2014 CONT |SECT JoB HIGHWAY
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DIST COUNTY SHEET NO.
SAT GUADALUPE TS-25
T1A




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE
FILE:

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 Iisted 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 - e Heat Hot mel+t “C" clamp
under "Roadway Illumination and Electrical Supplies"” Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs hot melt adhesive Shrink adhesive 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 yp
white insulation. Identify grounding conductors (ground wires) with green insulation installations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end j\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"fubunq by
except green, white, or gray. Keep color scheme consistent throughout the wiring Ve" to Vi
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jacket. ldentify 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 and electrical equipment in accordance with
least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide a 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 machines, 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 any one of the insulation
with a UL |isted connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot mel+
plans. 3. Use listed wire nuts with factory applied sealant 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 accessible location. Provide tags with the splices are more than 10 ft+. above grade vertically and more than 5 ft. overlap Vg" to Yo"
two straps, large enough to indicate circuit number, letter, or other horizontally 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 at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use |isted 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+t Compre33|on 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 listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breakaway 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 flat, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, Seal bet Hea+t
perform conductor pull test. If a conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide eod f Wee”.m Shr ink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 and the plans. Larger diameter or |onger ﬁo: Uclgrsdxl . Hot melt Tube
insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual fo meT a *e5|ve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in eg?:ad Ogit gnd tape Split bolt
L. A X X specific locations including electrical service, see individual plan sheets. F ot b.p b
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in of, Tubing By
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground /8" to /e
boxes when pul led through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . I . . . . . .
1. Furnish auxiliary 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 insulagtion with heat shrink tubing a . . . W it bol+ ;ncreos?
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. rap 52 ! ’?h insulation
may not shrink sufficiently to provide a watertight seal around the individual X X i ﬁo?neclir gé . diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of ot melt adhesive hot mel+t
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to protect 2% Min R adhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends i i heat shrink from 'n. 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4. Remove all non-conquc+|ve coatings such as concrete splatter from the rod sharp edges over lap over lap posf end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. ) ) ) V" to /o’
5. Route all conductors as short and straight as possible for connection to
4. Size and install gel-filled insulating splice covers according to 'igﬁ*nigg zf‘O;e(fN‘iOﬂ};l’gur\dfrodit.j When odbe?d is required, ensure a minimum
; o ¥ " R . - n rs.
manufacturer’s specifications when used in place of heat shrink tubing. radius pend o our 1nches 1o €se 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 plans, protect grounding electrode Split 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. and 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 jacketing material without

nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged.

Snap- lock,

molded clamp % ° OpZﬁaf{igns
i
. Division
I Texas Department of Transportation Standard

X . See through
8. Replace conductors and cables that are damaged beyond repair or that fail an mo lded cover
insulation resistance test at no additional cost to the department.

Listed Screw Type
with gel-filled

insulating splice
cover

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

for making
connections
I n ( )

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

ELECTRICAL DETAILS
CONDUCTORS

11. Install breagkaway 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

ED(3)-14

breakaway devices. Trim waterproofing boots on breagkaway connectors to fit snugly FILE: ed3-14.dgn DN: Tworlcmrworhm TxDOT |ck: TXDOT

around the conductor to ensure waterproof connection. Only one conductor may enter PT @©7Tx00T  October 2014 CoNT | sect 108 HIGHWAY

a single opening in @ boot. Provide waterproof boots with the correct number of SPLICE O ION 3 REVISTONS oors |12 o1 P

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors L i sted Screw Type — — p——

as shown on the MPL., -
SAT GUADALUPE TS-26
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No warranty of any

TxDOT assumes no responsibility for the conversion

Reinforcing No. 3 Ground "
steel Reinforcing box riggj GROUND BOXES
steel (typ)
7 4\\ P A. MATERIALS
//— ————— - - ~—Class A i_\}@y&g“-- 3 e
| 10" (typ) \ Concrete Apron R 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
| | (when required) *%&,A Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" | Grounding fr. Depth of box Item 624 "Ground Boxes. "
| (typ)l A bushing for ) X )
1 RMC. Bell end s 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as listed on
:T:::::::O Oz T= fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
| I PVC (4) £i11 (3) and Electrical Supplies," Item 624.
|
: T 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 Item 624 aond as shown in the plans.
v 2" o | duct cable
—_——— ; Vi B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
f and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

(1) Uniformly space 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
or bell end fittings.

3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
boxes.

4, Install all conduits and ells in a neat and workmanlike manner. Uniformly space

(2) Maintain fficient t n Nnduits t Il for pr r installation of hings. . . PR . .
2) Mainfain sufficient spoce befween conduifs to allow for proper installafion of bushing conduits so grounding bushings and bel| 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 a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the complefion of conductor instal lation
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, expondoble
the ground box. Install 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 caulk 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 g 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

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

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

DISCLAIMER:

below grade.
GROUND BOX DIMENSIONS
9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
OUTSIDE DIMENSIONS (INCHES) as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE (Width x Length X Depth) Verify existing ground boxes with metal covers are shown on the plans, with notes
fully describing the work required.
A 12 X 23 X 11 10. If other ground boxes with metal covers are within the project |imits but are not part
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 16 X 29 X 11 11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
D 16 X 29 X 22
E 12 X 23 X 17
Hole for /3" -—;——‘
GROUND BOX COVER DIMENSIONS ONOvARl ‘ — H —— Traffic
® ‘ Operations
for head ! N Lr—ﬂ IT D tment of T sati Division
DIMENSIONS (INCHES) ‘ _ _ exas Department of Iransportation Standard
TYPE S P 1 J K P\ ]
H I J K L M N p F y I
A | 3 | 7 5 3 |
, B&E 23 Vel 23 |13 % |13, | 9% Ve | 1 % 2 For cover 1ogo ‘ I ' ELECTRICAL DETAILS

C&D 30 Yo | 30 Va| 1T Vo | 0T e | 13 a| 6 Va 1 % 2 and labeling

DATE:
FILE:

gequé'\?gm]e?s?o GROUND BOXES
ee
PLAN VIEW END SIDE
ED(4)-14
FILE: ed4-14. dgn on: TxDOT [ck: TxDOT ow: TxDOT _[e: TxDOT
GROUND BOX COVER @HWTWMWNM CONT |SECT JoB HIGHWAY
REVISIONS SH 46
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE
FILE:

ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) stondards. Ensure material is Underwriters Laboratories (UL) listed. 1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field drill flange-mounted remote operator handle if needed, to

Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment,

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

N A s P A . . . . > and 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 photocel | or lighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
ond guorantees as a customary trade practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084. breaker’s ampere interrupting capacity (AIC) rating ond provide

. . . . . . . mentation fr the electric utilit rovider to the Engineer.
2.Provide electrical services in accordance with Electrical Details standard sheets, documentation from fhe y P 9

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"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 descr;p*i;e code, provide an AL enclosure ‘

Il lumination and Electrical Supplies,"” Item 628. Provide other service types as ’ )
detailed on the plans.

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

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

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

4.Coordinate with the Engineer and the utility provider for metering and compl iance

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility company 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 Pane Ibd/ Branch Branch Branch KVA
with the utility provider to determine costs ond requirements, and coordinate the Service | Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| " o
work as approved. 1D Number *%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL(E)SF (W) 2" 3/82 100 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 Master Lock #2195 Type 2 with brass tumblers for "off the shelf" Und 1P/ 20 15
enclosures. Master Lock #2195 keys and locks become property of the State. nderpass
Unless o+h§rwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(0) ZE 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-energize all equipment inside the 30 Luminaires 2P/20 3
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 miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP(0) 1 Va" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. F lashing 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
and white colored XHHW service entrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in the plans. Standard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. ) ) . . . Lo . L. photocel |
Identify electrical conductors sized 4 AWG and larger by continuous color *x% Verify service conduit size with utility. Size may change due to utility meter Tocl e
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. recepracle Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | 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
Ivani
9.All electrical service conduit ond conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) ggs+0ircz>§d’ T
including the riser or the elbow below ground are subsidiary to the electrical T - T T T or sand cas+
service. For an underground utility feed, all service conduit and conductors after Schematic Type N 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser Y aluminum outlet 6 6" 1o 8" measured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top gf
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 o' RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ tonduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T N 1 ld V" or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits _ © provide 72 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of ($S)= Safety Switch Ahead of fo 1" clearance as al lowed 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 i+ 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 Utilify |
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as sgrvice entrance conduit. LFMC must not exceed 3 fee* in GS= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less thaon 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need.nof be §fropoed. quh enq of LFMC must have a grounqlng bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) R TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photoce!| Mounting Location
required on all installed conductors, with at least six inches of free conductor ) 9 JRE— . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures |isted under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique fto each — %’ Operations
service. Before shipment to the job site, place the applicable Iaminated 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 and TP= Timber pole
branch circuits supplied by that service. Thg laminated plan gheefs ?re fg b$ ploced 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 R ELECTR I CAL DETA I LS
sheets, the installing contractor is to redline plan sheets before Ilaminating. oT-= 20|e by 0*2973 or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide laminated plan EX= Existing pole SERV I CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plan 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) -1 4
. . A A 0= Overhead Service Feed
15.D0 not install conduit in the back wall of a service enclosure where it would from Utility FiLe:  ed5-14.dgn oN: TxDOT_[ck: TxDOT [ow: TxDOT [exs Tx0OT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©7TxD0OT October 2014 CONT |secT J08 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utilit N REVISIONS o5 |12 pos P
Grounding bushings are not required when the end of the metal conduit is fitted J
with a conduit sealing hub or threaded boss, such as a meter base hub. oISt COUNTY SHEET No.
SAT GUADALUPE TS-28
71E




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Red insulation or
. color code 6" length

~———————————— Red insulation or 120240 of Line 1 or Line 2
color code 6" length conductors’ insulation
of Line 1 or Line 2 -~ with red tape wnere
conductors’ insulation L @ conggcfgr gxn*rs the
with red tape where L—] / \ weatrherhead.
conductor exliffiﬁg’/,,,,—»”””/”’ ! >>——{j !
weatherhead. \ ! White insulation or
Vi | Vo N Fii/’//’//,,///”’//’kicolor code 6" length
White insulation or | __1__] ~ L~ of neutral conductors’
color code 6" length r f44777 (:) 1] insulation with white
of neutral conductors’ | | T o~ 7 tape where conductor
Vi |vy insulation with white (N IO D ‘ ‘ exits the weatherhead.
tape where conductor ‘
—-—F—1-—= (:) exits the weatherhead. | f f () |
! { { ! Two Photocell viewing ! N o~ !
L N windows not shown but CD ‘ ‘\jt A ‘ i
- —- required when photocel | ‘ 4 ~ N ‘Qmmm
is listed as enclosure ‘ / u u jumper
Pl mounted. Windows not [ @@
N required when photocel | ! | Py | !
r_‘l ~
/ is listed as pole top ‘ t
!>—ﬂ } mounted. | T ——_ _ |
\ | 1 \
| ! | 1 | !
| L T® ko | |
' P! .\\S:> |
| [ S S Gy \
| | | \ |
| ! N |
I I
\ \ -
‘ | G N L ¢ N
\ \ Grounding
' ' l l Elec+rodel l
\ \ v v v
I I
\ \ Typical Typical
, , 120 Volt 120 / 240 Vol+t
\ \ Branch Circuit Branch Circuit
Do not bond |- T -
this bus to GN G =GN
the enclosure - l l ETOU?G'SQ ll
ectrode
' SCHEMATIC TYPE T
Typical Typical Typical
= - 120 VoIt 240 Volt 120 / 240 Volt 120/240 VOLTS - THREE WIRE
. Tyoi . . Branch Circuit Luminaire Branch Circuit
EToundung ypical Branch Grounding Typical Branch Branch Circuit Galvanized steel-"Buy Off The Shelf"
ectrode Circuits Electrode Circuift only. When required install photocel |
top of the pole or on lumingire only,
no |ighting 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 Station ("H-O0-A" Switch) N Traffic
WIRING LEGEND g | Photo Electric Control (enclosure- § Operations
mounted shown) I Texas Department of Transportation s‘mﬂgﬁd
Power Wiring 9 Lighting Contactor
.. 10 [ Power Distribution Terminal Blocks
———— | Control Wiring
11| Neutral Bus ELECTRICAL DETAILS
—N— | Neutral Conductor Branch Circuit Breaker
- - 12 (See Electrical Service Data) SERVICE ENCLOSURE
— 66— ESEL?T22+ grounding conductor-always 13 | Separate Circuit Breaker Panelboard AND NOTES
14 | Load Center
15 | Ground Bus ED (6) 1 4
FILE: ed6-14. dgn on: TxDOT [ck: TxDOT ow: TxDOT _[e: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

TRAFFIC SIGNAL NOTES

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

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

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

3. Provide roadway luminaires, when required, in accordance with the
material and construction sections of Item 610, "Roadway Il lumination
Assemblies," except for performance testing of lumingires. Test
instal led roadway luminaires for proper operation as a part of the
associated traffic signal system test.

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red tape where
conductor exits the
weatherhead. Conductor
slack length, 12" min.,

Service
4, If internally illuminated street name signs are approved for use, Entrance

ground the fixture to the pole with a 12 AWG green XHHW conductor.

18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or
6 AWG stranded copper conductors. Use |isted mechanical connectors 120/240 Vol+
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

details.

6. Drill and tap signal poles for Yo in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the )
bottom of the enclosure for the service grounding electrode conductor.

Connect the electrical service grounding electrode conductor to the tank

ground fitting. Ensure electrical service grounding electrode conductor

is as short and straight as possible from the enclosure to the tank ]
ground fitting. See Inset A detail for further information. Size service o
entrance conduit and branch circuit conduit as shown in the plans.

7. Mount electrical service enclosure and meter to signal pole with stainless Ay
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bands using two-bolt brackets. Install brackets near top and bottom of

each enclosure. Install properly sized stainless steel washers on each bolt Prj"' top and thread
in the enclosure. Band or drill and tap properly sized stand-off straps to /2" X 13 UNC. Install
signal pole for attaching conduit. Meter tank ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
power conductors as required in Item 620 "Electrical Conductors" and ED(3). electrode conductor
To prevent electronics damage, do not conduct insulation resistance tests l«— Service See Note 6
on traffic signal cables after termination. Enclosure =
. See Note 7 See layout ™3
9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
to the signal installation. :]\ signal pole
. . . . . ) [ type ———————=
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub - Inset A
or threaded boss such as meter hub. Install a grounding bushing on all metal — See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for control ler
grounding bushing to the ground bus with g bonding jumper. Seal all conduits foundation details,
entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A number of required
seal conduit ends. E} . conduits, and grounding
2$SgéT? requirements (see side Ground
11. For all conduits, ensure the burial depth is g minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24". T 27
SITIHLKTT
R R A7 O O Y Y Y o I A I I O Y D U U A R < A
OO TRy R I
,/. > G Y / 7 N ks
SAMLLIESY | see Note 11 Ground box S X
RANINRIEZY (see side view) S SR
A TIPS & R
QR T PR 7 = .
= %%[H-hkt%i c .
NN NIA onduits (See See TS-FD standard
— layout sheet sheet for foundation
e for details) and conduit details ——»f
— SIGNAL POLE WITH SERVICE
j— Type T electrical service mounted
p— on signal pole shown as an example.
—_— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
p— additional details. FRONT VIEW
‘ ® Traffic
Operations
S - [ i - - I Texas Department of Transportation ;};‘;;ﬁ,;g;’d
NN N AN e SRS
’\t,f\tﬁj\\,’\\"\\"\\"f"'ﬂ/w/w/w A SRR RLGLG LRI
o3 UL
§‘
X ELECTRICAL DETAILS

iiﬁdl?fznz*zﬂgﬂzziﬁgr TYPICAL TRAFFIC SIGNAL

SIGNAL CONTROLLER requirements. See layout

IO VIEM sheets for grownd box SYSTEM DETAILS
ED(8)-14

conduits that are required.

FILE: ed8-14. dgn on: TxDOT [ck: TxDOT ow: TxDOT _[e: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

16"

PEDESTAL SERVICE NOTES r-—ﬂ

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers |ist (MPL) on the Department’s web site under <:> <:)\\\\~,4,44,44,
"Roadway Illumination 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 db
installing the electrical pedestal service. Submit any changes required by the

Y

utility company prior to manufacturing the pedestal enclosure.

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

min.

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 Item 628.

H! v 5
4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement \\\F\‘{:]HW“““‘Q“-A—EQuipmenf Mounting
for Concrete." l\ H ol Studs (as required)
I Cfe— |
5. Install Y2 in. X 2% in. minimum length concrete single expansion type anchors for I ol ‘~—<:>
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in

each corner of enclosure. Secure each of the four corners of the pedestal enclosure to

[T | o~

J

| ——Equipment Mounting

e 17

the anchors in +he.foundo+ion with @'/, in. galvanized or stainless steel machine thread ! = i;;f H iﬂf——”’ Studs (gs required)
bolt, a properly sized locknut and a flat washer. L% 0 | !
Q ; — e
o ) ) ) ) m 9 | See anchor I ;L__’ Bell End Fittings
6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers IR or Grounding

Bushings

|
f
are used, ensure no more than Y in. gap at any corner. Do not exceed a maximum dip or e Ro '1 r
rise in the foundation of Y3 in. per foot. When properly installed, ensure the top of
the service enclosure is level front to back and side to side within /4 in. Repair
rocking or movement of the service enclosure at no additional cost fto the department.

bolt defiol4-~__~____‘__~_-“——‘1 |

.|T™—Reinforcing Steel

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

|- _____ﬂ N |

A — —— — A

8. Ensure all elbows in the foundation are sized as per utility provider’'s conduit requirements ] I |,
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CQEQp£l~_// / ” \ \\4______ 1[ =]
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where [ e N ~ Y LOAD SIDE CONDUIT
extension conduits are metal, grounding bushings must be installed with a bonding jumper - 0 | - LOAD SIDE CONDUIT Li ” | LINE SIDE CONDUIT
properly terminated. @ Size and number U J

W .
of conduits L/

determined by
plan details

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breagkers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
Hex Nut
Lock Washer
R Flat Washer
«~
o o o R LEGEND
min min 1 | Meter Socket, (when required)
2 Meter Socket Window, (when required)
@ 3 | Equipment Mounting Panel
—k—“ —_— — —k O 4 | Photo Electric Control Window, (When required)
| = < - y 5 | Hinged Deadfront Trim
| /|/ Reinforeing ™ &5 6 |Load Side Conduit Trim
) rel | . b 7 |Line Side Conduit Area N Traffic
> | L INE ~ 8 |Utility Access Door, with handle %‘ qur_at_lons
N @ o~ @ ~ 9 | Pedestal Door I Texas Department of Transportation St;‘;;ﬂ;’?d
| LOADC::EOAD | 2 10 [ Hinged Mefer’Access i
° o 11 | Control Station (H-O-A Switch)
i_ 12 | Main Disconnect ELECTRICAL DETAILS
e 13 [Branch Ciroui+ Breokers ELECTRICAL SERVICE SUPPORT
14 | Copper Clad Ground Rod - 5/8" X 10’ PEDESTAL SERVICE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FiLE: ed9-14.dgn one TxDOT [ck: TxDOT Jow: TxDOT _[ck: TxDOT
©TxDOT October 2014 CONT |SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES:

Backplate louvers
based on wind and
vibration rating.

i

[ [ [a—) [ [ ) [ ) j
e S e S = S S v Ry e G C}.D

OOOC

Vented backplate with
retroreflective border

1. Backplates are optional for traffic signals and pedestrian
hybrid beacons. When backplates are used, o 2-inch wide
fluorescent yellow AASHTO Type Bf_ or Cg retroreflective
border conforming to TxDOT DMS-8300 is required. Place on
al | approaches when used.

Backplate louvers
based on wind and
vibration rating.

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

Retroreflective
border. See
general note 1

Vented backplate with
retroreflective border

Retroreflective 3. When using backplates on signal heads, venting is preferred
border. See to reduce cyclic vibration stress.
general note 1
4. When a vented backplate is used, the retroreflective border
must not be placed over the louvers.

5. This standard sheet applies to all signal heads with backplates,
including but not |imited to:

e Pole mounted

e Overhead mounted

® Span wire mounted

- f e Mast arm mounted

Vertical signal heads
Horizontal signal heads
Clustered signal heads
Pedestrian hybrid beacons

Backplate with
retroreflective

Backplate with
retroreflective
border border

FOUR-SECTION HEAD

THREE-SECTION HEAD

HORIZONTAL OR VERTICAL

HORIZONTAL OR VERTICAL

Backplate louvers
based on wind and

Backplate louvers N . .
vibration rating.

based on wind and
vibration rating.

Backplate louvers
based on wind and
vibration rating.

A—

Vented backplate with
retroreflective border

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Retroreflective
border. See
general note 1

Vented backplate with

retroreflective border
Retroreflective

border. See
general note 1

‘ ® Traffic
Safety

. Division

I Texas Department of Transportation Standard

Backplate with
retroreflective
border

TRAFFIC SIGNAL
HEAD WITH

Backplate with
retroreflective

Backplate with
retroreflective

BACKPLATE

DATE:
FILE:

border border
TS-BP-20
FIVE_SECTION HEAD FIVE_SECTION HEAD PEDESTRIAN HYBRID FILE: ts5-bp-20.dgn S DN: TXDOT [CK:TXDOT[DW: TxDOT |ck: TxDOT
HORIZONTAL OR VERTICAL CLUSTER BEACON OT00T_pe 2o e

DIST COUNTY SHEET NO.
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, , POLE
4° -6 /2" REINFORCING CAP
STEEL BAR
< 1," PIPE
— “ CHAMFER BRACKET
i
c © ° Q‘T ANCHOR BOLTS TO BE FURNISHED
& ' 4 = PFHOPH WITH THE CONTROLLER CABINET
° ~ N o‘l AND INSTALLED BY THE CONTRACTOR STAINLESS
© T IFERNER
- I o 6" X 8" NO. 6 STEEL BANDING
5 ! L e WIRE MESH 3 - %"
8 & il
: 3" P. V. C. :
: | jie S |
“ . HeHH—— 2" P. V. C ‘
0 ° ° °
o | o ” 1
C 0" 17 -o" 17 -0 ! | N
8 Max Cable MAX  Cable MAX | ' UOHCHCJ | ———— GROUND BOX (TYPE "D") - e — ¢ —
13 == Bracket \g Bracket [ 2 5 ‘ p ﬂ' | | ,R | | ||
g Assemtly;_i 7_Assembly\p [LSN | N N 6" X 6" NO. 6 WIRE :]:[l:[{_ \J
g =) e | T MESH IN CONCRETE
3 \— \ ——— ] Sirp ANCHOR BOLT PATTERN
5 | cos- CGB c6B |
o | Connector |5 Connector Connector | 1" CONDUIT DRAIN
= 0 WITH SCREEN , ,
+ ! COVERING AT CONTROLLER EQUIPMENT AND
5 e || [EACH END / CABINET \
© I
< c|o ‘
)
T = |- ,
v lE ANCHOR BOLTS, GROUND ROD AND
¢ | ® ‘ CONDUIT TO BE EXTENDED 14" 1
3 RES ABOVE CONCRETE
o ©| 0 l
o 2l | ACCESSIBLE
v 2 | . r(/ o PEDESTRIAN SIGNAL e
= T | = = WITH PEDESTRIAN z| z
E: 5 \ R < Fluh Iﬁk‘ﬂﬂ SIGN (R10-3e) 9" x 15 5|3
, = ‘ L w8y 3 LJ,L[H e
. 1| =20 b ]~ v | I ~) —— o|°
] s d o T Wﬂf'wir\f o
"; RS ! A L L 1 o
c W/N VXVAVAVA\//XV/X\YA\Y/KVA /X\V/K\V/X NN NN i wl-\- m. T' . I T -
< NNV R = | |+1 |
b ANVANY ANV ANYANWY AL | GROUND BOX |F4| HHIH H 4| | 3 Bt
G Ll v T L
> MAYAN ::F_H=[g.ljx_;[.q=ﬁ_|:: I—H—l :_H*T*!j, I~ HJI
L p— —_— —_—
G —m L 1
; TYPICAL MAST ARM INSTALLATION T o or omany st Akl T
3 5" X 10’ COPPER CLAD "= UNDER GROUND BOX AN — —_ :
v BACKPLATES ARE NOT SHOWN FOR CLARITY STEEL GROUND ROD ju ' 4 - 0" MIN. '
2 ; . "
o CONTROLLER MOUNT NOTES : 107 - 0" MAX.
o ALL WIRING TERMINATING IN THE CONTROLLER SHALL BE LABELED IN A
! MANNER THAT CAN BE IDENTIFIED WHEN THE CONTROLLER IS INSTALLED B
° VARIES THE CONTRACTOR SHALL CONNECT THE FIELD WIRING TO THE CONTROLLER
g ONE 2" PVC SHALL REMAIN EMPTY FOR FUTURE USE ]':
C
z ﬁ D, ' CONCRETE SHALL BE TESTED AS MISCELLANEOUS CONCRETE
~N
=2 ALL MATERIALS SHOWN AND LABOR TO INSTALL THE CONTROLLER FOUNDATION SHALL ( LT e
&38 BE CONSIDERED SUBSIDIARY TO PERTINENT ITEMS -1 ° e e
o
37 3/4" P.V.C. CONTROLLER FOUNDATION SHALL BE AS SHOWN ON THE PLANS, UNLESS OTHERWISE « v °
— o DIRECTED BY THE ENGINEER. 2,
ROUN X
GROUND B0 TYPICAL CONTROLLER MOUNT DETAILS -
v a
1 o
° v o
| | < < )
D! Q ACCESSIBLE ACCESSIBLE 0 e
PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
WITH PEDESTRIAN WITH PEDESTRIAN
SIGN (RI0-38) 5° x 15" SIGN (RI0-38) 5° x 15" TYPICAL PEDESTAL POLE ASSEMBLY
4" X 15" WET
Box (P./ZV.C.E, WITH THE HOME RUN LOOP WIRE SHALL T
ACCESS SIDE UP BE TWISTED A MINIMUM 5 TURNS
& PER FOOT FROM THE WET
o BOX TO THE GROUND BOX
S E SIGNAL
Siolsle NOTES: POLE 73‘7 Texas Department of Transportation
STt : ®© 2018
STASS SHALL INSTALL CONDUIT ENCASED LOOPS AT THE LOCATIONS SHOWN ON THE
al=lnlTlo " o . .
SERE TEA'E\;?AI\L;:E'}'E% P\a/éauSCHgEI)GnLAEng PVC SCHEDULE 40 OR AT NO ADDITIONAL COST - San Antonio District Standard
M )
§m§55 LOOP LOCATIONS MAY BE STAGGERED SLIGHTLY (6") TO ACCOMMODATE HOME RUN PLACEMENT. MISCELLANEOUS TRAFFIC
i EI IR ACCESSIBLE ACCESSIBLE SIGNAL DETAILS
ENQE@ INDIVIDUAL HOME RUN CONDUITS SHALL BE EXTENDED TO THE GROUND BOX SHOWN ON THE PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
Ylolalnln PLANS FOR EACH LOOP INSTALLED. WITH PEDESTRIAN WITH PEDESTRIAN .
olou/mlis SIGN (R10-3e) 9" x 15" SIGN (R10-3e) 9" x 15" SCALE: NS MTS-18
<[Q3IS BE%EE?%%ESE?ZIthP WIRE TURNS SHALL BE AS SHOWN ON THE TYPICAL LOOP x x REVISIONS Eieﬁg FEDERAL AID PROJECT NO. SHEET
IFS S =
i e . FEB 2006 6 SEE TITLE SHEET TS-33
=g oCT 2007 -
TYPICAL PED PUSH BUTTON LOCATION oo
CONDUIT ENCASED LOOPS MAY 2018 | 2 SAT CukDALLPE
THE ENGINEER SHALL VERIFY ALL PEDESTRIAN SIGNAL AND PEDESTRIAN PUSH CONT. sect. o8 HIGHWAY NO.
BUTTON LOCATIONS PRIOR TO INSTALLATION. o 76
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ACTIVENSA153.26 - HMT,

5\LeeShare\0 - Projects,

Sig Dgn,

MOUNT ING LOCAT [ONS

PRESENCE (RPDD) ADVANCE (RADD)

STRAIN POLES AND TIMBER POLES.
ON MAST ARM POLES, MOUNT BELOW

MINIMUM OF 15 FT., MOUNT AS HIGH MOUNT ON BACK SIDE OF OPPOSING
AS POSSIBLE TO A MAXIMUM OF MAST ARM.
30 FT ON STRAIN AND TIMBER POLES.

© SIRAIN OR TIMBER POLE PLACEMENT.

MOUNT ON NEAR SIDE POLE.
(© PREFERRED PLACEMENT FOR MAST ARMS. OUNT ON NEAR SIDE POLE

MOUNT ON AND BELOW MAST ARM ON NEAR

SIDE OF ARM. © ALTERNATE STRAIN OR TIMBER POLE
PLACEMENT.  MOUNT LUMINAIRE ARM
ON NEAR SIDE POLE WITH A MAXIMUM

(3 ALTERNATE PLACEMENT LOCATION, MOUNT 40 FT MOUNTING HEIGHT.
AS HIGH AS POSSIBLE TO A MAXIMUM OF 30 FT

TO PREVENT OCCLUSION OF THE LEFT TURN

LANES. THIS PLACEMENT TO BE USED ONLY

IF RPDD CANNOT BE MOUNTED [N THE PREFERRED

PLACEMENT LOCAT IONS.

(D PREFERRED PLACEMENT FOR MAST ARMS, @® PREFERRED PLACEMENT FOR MAST ARMS.
ALIGN RADD WITH CENTER OF TRAVEL LANES. ‘

CONNECT ION OF MAST ARM TO A ALTERNATE PLACEMENT FOR MAST ARMS.

ENSURE RPDD 1S INSTALLED
IN FRONT OF STOP BAR

INSTALL ING ON MAST ARM
RESULTS IN PLACEMENT
BEHIND STOP BAR

//%L L

RPDD LOCAT ION

SKEWED INTERSECTION RPDD PLACEMENT

NTS

LEVELS DISPLAYED

11213|4[5]|6]7 8 BWOHWZWBWMSWGACC:

1 7)1 81 9[20[21[22[23[24[25[26]2 7|28[29|30/3 1|3 2]
33]13435[36[37|38|39[40|41/42/43]44|45/46/4 7|4 8|
49150|51/52[53]54|55/56|5 7|58/59160/6 1/6 2|6 3|

s
]
FAR SIDE MAST ARM
BACK OF NEAR SIDE
/ MAST ARM
x
<
=l x
L <
z z L 2
= 2 =
s c S g
[ ul ®
R o
2 z
s
-
w
o
1 o o T

ELEVATION VIEW
NTS

TYPICAL RPDD DETECTION RANGE

EXTENT OF
DETECT ION RANGE

v Vg DN

N A A A ®
FT MIN
’%D e 3

6 FT MIN
RADD OFFSET DISTANCE — — |
SEE TABLE 1
LEGEND ,%<
OR-I- RPDD \RPDD DETECT ION ZONE
El oRcH RADD
PLAN VIEW
NTS

NTS

NOTES:

1) A MINIMUM 6 FT HORIZONTAL OFFSET MUST BE
MAINTAINED BETWEEN THE RPDD AND THE

2)

3)

4)

5)

DETECTION ZONE

THE RPDD SHALL BE MOUNTED SUCH THAT AT LEAST
20 FT ALONG THE FARTHEST LANE TO BE MONITORED
IS WITHIN THE FIELD OF VIEW OF THE RPDD

AIM RPDD AT THE CENTER OF THE LANES TO
BE MONITORED, APPROXIMATELY 50 FT FROM

THE RPDD UNIT

MOUNT RPDD SO THAT ITS FIELD OF VIEW IS
NOT OCCLUDED BY POLES, SIGNS, OR OTHER

STRUCTURES

RADD MOUNT ING HEIGHT SHALL NOT BE LESS THAN
17 FT OR GREATER THAN 40 FT. RADD MOUNTING
LOCATION SHALL HAVE A MAXIMUM 50 FT LATERAL
OFFSET FROM CENTER OF TRAVEL LANES

TO BE MONITORED

f}’ Texas Department of Transportation

© 2020

San Antonio District Standard

RADAR PRESENCE DETECTOR (RPDD)
RADAR ADVANCED DETECTION DEVICE (RADD)

PLACEMENT

SCALE: NS

RPDD-RADD-20

REVISIONS

FED. RD.

DIV NO. PROJECT NO.

SHEET
NO.

MAR 2020 © SEE TITLE SHEET

TS-34

STATE DIST.

COUNTY

TEXAS SAT GUADALUPE

CONT. SECT. JOoB

HIGHWAY NO.

SH 46

L



No warranty of any

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".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

TRAFFIC SIGNAL CONTROLLER BASE:

14" Minimum PVC To 1. Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting
: /Aflecfricol Service of calcareous and siliceous stone; glass fibers and thermoset polyester resin. The polymer concrete cabinet
96"

1" PVC To Telephone q_

Service—Aﬁ\
\

base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the

i j fol lowing bases: Armorcast Part # A6001848X24, Quazite Model # PG3048Z709, or other as approved by TxDOT
|

\

Traffic Safety Division.

2. The polymer concrete material must have @ minimum compressive strength of 10,300 pounds per square inch
(psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.

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

4. Supply the cabinet base with four 1#2"-13 UNC stainless steel inserts for attachment of the cabinet to the
base. Inserts must withstand a minimum torque of 50 ft-1b and @ minimum straight pul |l out strength of 750 Ibs.

5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9#16x 3#16inch steel channel with
eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
1#2"-13 UNC stainless steel screws and inserts.

le———————47 Vg" Min.——

|
- t N 6. The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a

! minimum wind load of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
the base or cabinet to come out of their anchored position or cause any permanent deformation. The
manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed

‘

1/

9 Y i 28 1y Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.
2

——————— —--— - R S | 1= MVITAY .

108" T The traffic signal base must be permanently marked either by impress or by permanent ink with the

manufacturer’s model number and name or |ogo.

\
|
! . 8. Seal the base to the concrete with g silicone caulk bead and fastened to the slab per manufacturer's
j instructions.

L_i CONCRETE SLAB:
1/2-13 UNC 20 Vgl

S.S. INSERT 9. Traffic signal controller pad must be a portland cement concrete slab poured in place, must conform to
(4X) 40 Yy the dimensions shown, and must be level.

1/
56 72 10. Grade earthwork such that it is flush with the concrete pad on all four sides, unless otherwise shown on the

plans. Subsidiary to ITEM 680, four inch rip rap may be used in lieu of earthwork. Slopes shall gradually
contour to match plans.

CAB I NET BASE 11. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable

UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required and must be terminated to the cabinet ground bus.

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

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

Wire Mesh

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

with Item 531,
CONDUITS:

TOP V I EW 15. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on
_— the layouts. Install the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with a bushing between 2 and 4-inches above the slab.

16. Extend conduits for future use at least 18-inches from the edge of the slab, terminate underground with a

DATE
FILE:

coupling, and cap and seal so that the seal can be removed without damaging the coupling. This must also apply to
unused telephone conduit.

17. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone |ine directly to the
telephone service, usually located on the same pole as the electrical service. Telephone must not under any
circumstance share g conduit with any other function.

Controller
Cabinet

Grounding Conductor
44" ‘7_', %8 AWG
F////* CONTROLLER CABINET:

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

substitute.
Y- 13 NC Mounting
Bolts (4 Typical)

19. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts.
Inserts R f
(4 Typical) 20. The silicone caulk bead specified in Item 680.3.B must be RTV 133,

® Traffic
250 4 1 %’ Safety

Wire Mesh (See

N

“U ATy

"
3Tl o o o

3

o

PAYMENT: I Texas Department of Transportation 5;‘;!;?,’;’;’,,
6rad 21. Bid TS-CF as subsidiary to Item 680.
P _J //7(ggeenofe 10)
TRAFFIC SIGNAL
e——C S
(See note 9 CONTROLLER CABINET
[e———1'/4" Minimum PVC To Electrical Service BASE AND PAD

Copper-Clad Steel Ground Rod

%" x 8 min. 1-SS - (:F: - 221

1" To Telephone ——— U
Service

R FILE:  ts-cf-21.dgn DN: CcK: DW: CcK:
3" Conduits 9 [ [ [

S I D E V I EW To Signal Poles ©7TxD0T  October 2000 CONT |SECT 408 HIGHWAY

REVISIONS SH 46
12-04

2-21 DIST COUNTY SHEET NO.

SAT GUADALUPE TS-35

132




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Edge of Pavement 6" min. 4" Solid
Shou | der l_ PUBLIC White ~4" Solid GENERAL NOTES
/_ M L Edge Line Yellow Line
4" Solid } |j(> — 1. Edgeline striping shall be as shown in the plans or as
Yellow, <’;| / directed by the Engineer. The edgeline should not be placed
Edge Lined == 4" wnite _/F' 30° 1ol — _ less less than 6 inches from the edge of pavement. This
4" Solid Lane Line 30" 19 => distance may vary due to pavement raveling or other
White = — — — 'f(> conditions. Edgelines are not required in curb and
Edge Line—\ lfl> m \ ] ( gutter sections of roadways.
4" Solid
ROADWAY @“ @ wni+g ' ALLEY, PRIVATE ROAD 2. The fraveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
lanes, sidewalks, berms and shoulders. The traveled ways
EDGE LINE AND LANE LINES shall be measured from the inside of edgeline to the
ONE‘WAY ROADWAY TYP|CAL TWO_LANE, TWO_WAY PAVEMENT inside of edgeline of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
v eol MATERIAL SPECIFICATIONS
Edge of Pavement PUBLIC . solid N
/ 6" min. Mu” L /vevg:;;eune PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
f _ EPOXY AND ADHESIVES DMS-6100
4" i
4" solig f 4" White } < ’Ye.?gw'fme BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
Wnite el e Lon Lmi _ =<‘;' — — =<?' T wnite {4‘= — — — — TRAFFIC PAINT DMS-8200
30 10 ‘ <9 Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
¢:> PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
=> 4" Solid J/ — —_ = — L - — — —
e Yel Iov‘L_ur:e - ¢> All pavement marking materials shall meet the
:> é Solid White 3" min.-4" usual required Departmental Material Specifications
dge Line (12" max. for PFI +h | .
s} ine L2 rox. Fe PUBLIC \ - soria as specified by the plans
gr‘gofer‘ thoan —— ROADWAY Whi+Ce> !
48" only) @ @ Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. | . min. ]
‘ . ‘' max.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS 307 mox STOP LINES "
ol 1 Te
width: 12" min.
j Edge of Pavement g; Zggblggfn 24" max.
Shoulder width exists 24" EDGE LINE .
may vary (typ.) —‘ 3 to 12--..' |.. |._.| 4" Solid White
12"
4" Yel low 4" Solid White t .. 10" min. - 3 10 12" e k| CENTERLINE
Slife feURTY e T g 1o Foxg P AAAYATATAY,
1 _ 6" min. -l Length: 10’
' 30" ‘1:0" ::I — l:l+ A (typ.) Gap: 30
=> 4" Solid, _/ 4" Solid White ' 4" 5ol ia 4" f For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Line — Yellow Line being marked equal to or being marked equal to or 4" Solid
oors i less than 40 MPH. greater than 45 MPH. Yellow |ine
oulder wi
on approaches to
may vary (typ) in+erse<;+ions
TWO LANE TWO-WAY ROADWAY YIELD LINES MhMmR@MmmMsﬁw min.? Minimum Requirements
for Edgelines Traveled for Centerlines without
W|TH OR W|THOUT SHOULDERS Way Width 220’ Edgelines Pavement
Width 16's W< 20’
Pavement Edgej
N T e o NOTES GUIDE FOR PLACEMENT OF STOP LINES,
Edge Line N <& EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10’ " Solid <7;| 1. Where divided highways are separated by median widths Based on Traveled Way and Pavement Widths
Edge Line ~ '§le$ - YelTow Line at the median opening itself of 30 feet or more, median for Undivided Highways
ore — openings shall be signed as two separate intersections.
| Taper T 10" min. - Each median opening has two width measurements, with one N Traffi
optional E £ 12" max. VYVVVV measurement for each approach. The narrow median width will %’ S_;;'q;;
Dotted 8" Solid 8}2 £ be the controlling width to determine if signs are required. ITexas Department of Transportation SDtg;’,ﬂg;'d
8" White | White Line == TAAANN o Yield signs are the typical intersection control. Stop signs
Extension | See note 3 = are optional as determined by the Engineer.
Line = ‘j L48" min
= . Yield 2. Install median striping (double yellow centerlines and
p— from edge N ping Y
| | line to Triongles — stop bars/yield triangles) when a 50’ or greater median TYPICAL STANDARD
4" Solid Yellow |:(<> Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line ™Deceleration | line with stop signs. Yield traingles shall only be used with PAVEMENT MARKINGS
.=|. — T — — yield signs.
éd got;geWhlfe Ei>> White Lane Line
9 N 3. Length of turn bays, including taper, deceleration, and PM (1) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. Fite:  pml-20.dgn on: [ex: [on: o
©TxDOT November 1978 CONT |SECT Jos HIGHWAY
R 0 REVISIONS 0915 | 12 691 SH 46
FOUR LANE DlleED ROADWAY CROSSOVERS 2-23 ;-]g DIST COUNTY SHEET NO.
8-00 6-20 SAT GUADALUPE TS-36
22B




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

4" Dotted White NOTES GENERAL NOTES
Extension Line 1. Lane reduction pavement markings are used where the number of .
\ through lanes is reduced because of narrowing of the roadway T bggseuiﬁrgorg ?Egegrgowrgggﬁ;:gsoih?ueszegi?gn
or because of a section of on-street parking in what would Ug* S p':l’ 9
> > otherwise be a through lane. For Texas Super 2 Passing Lanes, become mondatory turn lones. Lane use word and
see TS2(PL) standard sheets. arrow markings should be used in aquxiliary lanes
9' 3/ 9 Lane-Reduct ion of substantial length. Lane use arrow markings
> g Arrow > 2. On divided highways, an additional W9-1R "RIGHT LANE ENDS" or word and arrow markings may be used in other
— —_— —_— —_— - - —_ - sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
o> v sign on the right side of the highway. words and arrows are as shown in the Standard
Highway Sign Designs for Texas.
P d Should 3. Lane reduction arrows are required for speeds of 45 mph or
ave oulder Posted greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
* osTe D (ft) L (ft) based on englneerlng judgement. If used, the optional "fhll'd two sets of arrows should be used if the length of
Pavement D/4 D/2 D/4 Speed lane reduction arrow should be centered between the first and the bay is greater than 180 feet. When a single
Edge | 300" -500" 5 L TRV 750 last lane reduction arrows. lane Use arrow or word ond arrow marking is used
I _we?l 4. For lane reductions on Freeways and Expressways, signing for a short turn lane, it should t_>e’ located at or
A 35 MPH 565 L-Z/OS shal |l conform to the TxDOT Freeway Signing HondBook. near the upstream end of the full-width turn lane.
9 R 40 MPH 670 3. Use raised pavement marker Type I[-C with undivided
IR 45 MPH 775 T ~A-A Mark highways, flush medians and two way left turn
(Optional) 50 WPH 285 ype 11 arkers lanes.  Use raised pavement marker Type II-C-R with
divided highways and raised medians.
55 MPH 990
L=WS < ?I A = =
60 MPH 1,100 N 20 4, Length of turn bays, including taper, deceleration,
65 MPH 1,200 — and storage lengths shall be as shown on the plans
LANE REDUCTION 70 MPH 1,250 <7F| o or as directed by the Engineer.
75 MPH 1,350 PR = 5 ° ’. r
i: ° o 0 = = o
° o S 5 Y l16" MATERIAL SPECIFICATIONS
<1 Mil (Auxiliar ne) —_— -
. : =1 Mile tuxiliory Lone - — 18] PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200
[ Varies (See general note 2) | Ifl> —
| | | I = I EPOXY AND ADHESIVES DMS-6100
C >§_‘ \J >§_‘ 3 o Dotted 8" White Lane Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [ DMS-6130
L = t = -
u] inl [+] =] =] o0 o = o o = = o0 o A two-way left-turn (TWLT) lane-use arrow pavement marking TRAFFIC PAINT DMS-8200
| 48" |D\T should be used at or just downstream from the beginning of HOT APPLIED THERMOPLASTIC DMS-8220
a ! ! ype I-C <7;| a two-way left-turn lane within a corridor. Repeating the
o marking after each intersection or dedicated turn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
N —_— —_— —_— i —_— —_— not required unless stated elsewhere in the plans.
w2 SEE DETAIL B 4" White Lame Line < All pavement marking materials shall meet the
_ ;é . S . _ TYPICAL TRANSITION FOR TWLTL required Departmental Material Specifications
= nD 5 5 5 — — — — as specified by the plans.
2% i vl ton 4" veltow AND DIVIDED HIGHWAY
28 Brok Broken
UZ o a o o roken
a " o
o%
=
=
e

'f(> SEE DETAIL A \4" Solid Yellow Line
— — — T — — — SEE DETAIL A
Type II-A-A Markers .
Ifl> 4" White Lane Line e \ 2
55 4" Solid
! Yellow Line

N o[ IS N N BN A

o O L = = ] o 4 o Og o o o o

° o ; :‘ q & o) %0-450 o — m o‘j o L

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE > T /7 - = = /X\// 5

DATE:
FILE:

, I > 1 Mile (Lane Drop) | nglvg?gé Eggﬁgion
d Line.

| IVories (See general note 2)

L Varies | H
o . A N 8" Solid
t t = 39 Dotted 8" White Lane Line White Lin
o ful ful o - (typ.)
(=] o = o

SEE DETAIL B )~ | 48’ F\\Type I-C 4" Wnite
! 1 Lane Line 24" White
(typ.)

g_t1*aypd

=

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

See general
note 3

BONLY

<
=

=) Type I1-A-A
'_g spaced at 20"% . . _

— o a a a ® Traffi
Eg e _/ o 8 s ° o E 20" 4" solid % 1-7‘3_:%%;;
»8 4" Yellow Broken 4" Solid Yellow §1ypgLid Wnite v Yellow Line A Texas Department of Transportation | Sineior

—_— &2 8 ‘:‘\‘ o o § <7F|
[« -
22 & L Xxx ﬁ%éﬁfif & Y s i S rype 10 TWO-WAY LEFT TURN LANES,
§§ % ° Type 11-A-A *Ls-ar 320 > RURAL LEFT TURN BAYS,
=3 arkers 32’ t — t
zg o> = \3-4"—1 Typ. = AND LANE REDUCTION
~ % % % Typically equal to 'Y, +the length of storage lane = "'P"', = S f D ; ? 8" — PAVEMENT MARKINGS

20 Solid
White Line

MINOR T— — ey
TWO-WAY @ \&¢>
STREET 4" Solig

>
<
o>

PM(3)]20

FILE: pm3-20. dgn [DW: [CK:

Yellow Line

©TxDOT April 1998 CONT |SECT Jos HIGHWAY
DETAII_ A DETAII_ B REVISIONS SH 46

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP 5-00 210

8-00 2-12

3-03 6-20 SAT GUADALUPE TS-37

22D




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act”.

The use of this standard is governed by the

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.

DATE:

SUMMARY OF SMALL

SIGNS

|G SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
& |a ‘ ’—T MOUNT
E .E CLEARANCE
PLAN POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNAT ION SIGNS
SHEET | SIGN SIGN z|z -
NO NO. | NOMENCLATURE SIGN DIMENSIONS 2|2 UA=Universal Conc [PREFABRICATED|1EXT or 2EXT = # of Ext (See
- . S|[S|FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
2| 2|TWT = Thin-Wall |; o 2| SA=Slipbase-Conc [ p = "pigin" [WC = 1.12 =/t Wing
<< . =
"_‘ = |1o8wG = 10 BwG SB=Slipbase-Bolt | T = »T* Channe | TY = TYPE ALUMINUM SIGN BLANKS THICKNESS
<| S S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
L|w WP=Wedge Plastic Panels TY S Square Feet Minimum Thickness
SH 46 AT PIEPER RD Less than 7.5 0.080"
LEFT TURN m
TS-7 | a R10-17T YIELD 36"X42" X MOUNT ON MAST ARM P-1 7.5t 15 0. 100
D ON FLASHING MOUNT ON MAST ARM P-5 Greater than 15 0.125"
ARROW
TS-7 F R3-8LR 30"X30" X MOUNT ON MAST ARM P-6
°MXL"W The Standard Highway Sign Designs
for Texas (SHSD) can be found at
the following website,
TS-7 B D3-1G . 72"X18" X MOUNT ON MAST ARM P-1
http://www.txdot.gov/
E Pleper Rd MOUNT ON MAST ARM P-5 P 9
TS-7 c D3-1G 48"x18" X MOUNT ON MAST ARM P-3
G SH 46 MOUNT ON MAST ARM P-6 NOTE:

1.

Sign supports shall be located as shown
on the plans, except that the Engineer
may shift the sign supports, within
design guidelines, where necessary to
secure g more desirable location or to
avoid conflict with utilities. Unless
otherwise shown on the plans, the
Contractor shall stake and the Engineer
will verify all sign support locations.

For installation of bridge mount clearance
signs, see Bridge Mounted Clearance Sign
Assembly (BMCS)Standard Sheet.

For Sign Support Descriptive Codes, see
Sign Mounting Details Small Roadside
Signs General Notes & Details SMD(GEN).

Digitally signed by
o Christopher Pierce, PE
/ Date: 2022-10-21 08:23:
34

CHRISTOPHER J. PIERCE, P.E.
LEE ENGINEERING, L.L.C., REGISTRATION NO. F-450

‘ ® Traffic
Operations
I Texas Department of Transportation sﬁ’a‘j;ﬁ,;;’;’d

SUMMARY OF
SMALL SIGNS

SOSS

FILE: sums16. dgn ON:  TxDOT ‘CK=TxDOT ow: TxDOT |[ck: TxDOT

©T><DOT May 1987 CONT |SECT JoB HIGHWAY
REVISIONS SH 46

g:lg DIST COUNTY SHEET NO.

SAT GUADALUPE

TS-38
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

LEGEND
@ @ G @ czzz2|Type 3 Barricade 88 |Channelizing Devices
CW20SG-1 | | . Truck Mounted
48" x 48" [ 13 |Heovy Work venicle | @ |atiemuoior (Tva
CWEOSG",, AN Trailer Mounted Portable Changeable
- - | 48" x 48 IS5} |Flashing Arrow Board Message Sign (PCMS)
-l i Traffic FI
y < Sign <:I raffic ow
| | \ CW20SG-1 | X\ [Flog Lo |Fiogger
'i;i;“' <:b 48" x 48" —1
|fl> d(> Minimum Suggested Maximum| . .
Desirable Spaci £ inimum
sy PSOSfedd Formula Taper Lengths Chggﬁ;T?z?ng ss.gp Loi?igfi?i?\%l
| 4 I’ | p;e * % Devices p?;:(:lng Buffer Space
10 1’ 12’ on a on a i "B"
} Offset|Offset|Offset| Taper Tangent bistance
| 209 | 30 2 150" 165" | 180’ 30’ 60’ 120’ 90’
= 35 |L- 25 [2057[ 225" 2457] 35 70" | 160’ 120"
o |80 40 265°| 295'| 320’ 40° 80" 240 155°
| w é | 45 450’ | 495’ | 540" 45 90" 320 195
- 50 500°| 550°| 600’ 50’ 100" 400" 240
| — | CWZdSG-I LANE 55 L=WS 550, 605[ 660: 55, 110: 500: 295:
1 cee Note 8 aney age 60 600’ | 660 [ 720" | 60 120 600 350
CW20SG-1 ’ 65 650'| 715'| 780" 65’ 1307 7007 410’
| | ~ 48" x 48" . 48" x 48 | | > §g§°;5;§" 70 700’ | 770" | 840°| 70’ 140" 800’ 475’
| | A 75 750'| 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)
. CW20-5TR
| | 48" x a8 | | CW20-5TL
- . 48" x 48
®| V ®| A W | VIR | £ WORKERS IN BUCKET TRUCKS SHALL NOT
WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW205G-1 CW205G-1
48" x 48" 48" x 48" 48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY

DATE:
FILE:

GENERAL NOTES

1. The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
the device must be left unattended at night.

CW20SG-1
48" x 48"

CW20SG-1
48" x 48"

2. Obstructions or hazards at the work area shall be clear |y marked
and delineated at all times.

3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.

4. Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type lights.

5. High level warning devices (flag trees) may be used at corners of

the vehicle. SHEET 1 OF 2
i ©min. . P . . Traffi
107 min 6. When work operations are performed on existing signals, the signals %E Op;ﬁat;gns
may be placed in flashing red mode when approved by the engineer. I f . Division
|‘ X VoL If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) Texas Department of Transportation Standard

i signs may be implemented when approved by the engineer.

|' X ‘ VoL Typical

T

7. For Short-Term Stationary work the buffer space "B" from the above

table should be used if field conditions permit. For Short Duration TRAFF I C S I GNAL WORK

(less than 1 hour) any buffer space provided will enhance the

x 30" safety of the setup. TYP I CAL DETA I LS

8. The arrow board at this location may be omitted for Short Duration
| work if the work vehicle has an arrow board in operation. As an

Typical

CW20SG-1

48" x 48" option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. WZ (BTS_ ] ) - ] 3
CW20SG-1 9. Signs and devices for the NEAR SIDE LANE CLOSURE ma
< . . y be altered for FILE: wzbts-13.dgn oN: TxDOT | ck: TxDOT |ow: TxDOT |ck: TxDOT
48" x 48 OPERATIONS IN THE INTERSECTION a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) ond adding ©Tx00T April 1992 cont SECT[ 108 [ m[my
SHORT DURATION channelizing devices on the centerline to proftect the work space from REVISIONS o 76
opposing traffic.
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 SaT GUADALUPE TS-39
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No warranty of any

TxDOT assumes no responsibility for the conversion

SEGIN WORK |G20-5aP
- | ROAD WORK 259-3T24" ZONE | 367 x 24 OBEY
o G SIGNAL NEXT X MILES TRAFFIC WARNING
Py WORK T R20-5T SIGNS
- ADDRESS FINES 36" % 36"
w AHEAD 5CYIEIE 620-6T DOUBLE STATE LAW
CW205G-1 x | covmcion | 48" x 30" [ mwEr. | R20-5aTP R20-3T
END .. M Q — WORKERS O-oalm " "
ROAD WORK 48" x 48 E CW20SG-1 are present | 36" x 18 48" x 42
48" x 48"
620-2 |
36" x 18" X X X X
WORK AREA
0> MAJOR STREET o>
NOTES
END 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress.
G20-2
0BEY G20-50P | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each
SIGNS 48" x 24" NEXT X MILES intersection, but only in advance of the
STATE Law | R20-5T  |TRAFFIC NANE intersections at the project Iimits. Actual
36" x 36"| FINES Ao locations will be as directed by the Engineer.
R20-3T DOUBLE| G20-6T STATE
48" x 42" R20-50TP === 48" x 30" _coumacion ] CW20SG-1 3. Advance signs shall be removed when signal
36" x 18" womems 48" x ag" . CW20SG-1 construction operations are no longer

48" x 48" under way, as directed by the Engineer.

Warning sign spacing shown is typical for both

TYPICAL ADVANCE SIGNAL PROJECT SIGNING Sirections

FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of 2 for Typical

warning sign spacing.

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

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

DISCLAIMER:

DATE
FILE:

GENERAL NOTES FOR WORK ZONE SIGNS

1. Signs shall be installed and maintained in a straight and plumb
condition.

. Wooden sign posts shall be painted white.

2

3. Barricades shall NOT be used as sign supports.

4, Nails shall NOT be used to attach signs to any support.

5. All signs shall be installed in accordance with the plans or as
directed by the Engineer.

6. The Contractor shall furnish the sign design shown in the plans or
in the "Standard Highway Sign Designs for Texas" (SHSD).

7. The Contractor shall furnish sign supports and substrates listed in
the "Compliant Work Zone Traffic Control Device List" (CWZTCD),
installed as per the manufacturer’s recommendations.

8. Temporary signs that have damaged or cracked substrates and/or
damaged or marred reflective sheeting shall be replaced as
directed by the Engineer.

9. Identification markings may be shown only on the back of the sign
substrate. The maximum height of letters and/or company logos used
for identification shall be 1".

10. Damaged wood posts shall be replaced. Splicing wood posts
will not be al lowed.

DURATION OF WORK

1. Work zone durations are defined in Part 6, Section 6G.02 of the
Texas Manual on Uniform Traffic Control Devices (TMUTCD).

SIGN MOUNTING HEIGHT

1. Sign height of Long-term/Intermediate-term warning signs shall be as
shown on Figure 6F-1 of the TMUTCD.

2. Sign height of Short-term/Short Duration warning signs shall be as
shown on Figure 6F-2 of the TMUTCD.

3. Regulatory signs shall be mounted at least 7 feet, but not more than
9 feet, above the paved surface regardless of work duration.

REMOVING OR COVERING

1. When sign messages may be confusing or do not apply, the signs
shal | be removed or completely covered, unless otherwise
approved by the Engineer.

2. 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 face and maintain their opaque properties under
automobile headlights at night without damaging the sign sheeting.
Burlap, or heavy materials such as plywood or alluminum shall not
be used to cover signs.

3. Duct tape or other adhesive material shall NOT be affixed to a
sign face.

4, Signs and anchor stubs shal |l be removed and holes backfilled upon
completion of the work.

REFLECTIVE SHEETING

All signs shall be retroreflective and constructed of sheeting meeting
the requirements of the DMS ond color usage table shown on this sheet

SIGN SUPPORT WEIGHTS

Weights used to keep signs from turning over should be sandbags
filled with dry, cohesionless material.

The sandbags will be tied shut to keep the sand from spilling and
to maintain a constant weight.

Rock, concrete, iron, steel or other solid objects will not be
permitted for use as sign support weights.

Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.

Sandbags shall be made of a durable material that tears upon
vehicular impact. Rubber, such as tire inner tubes, shall not be used.

Rubber ballasts designed for channelizing devices should not be used
for ballast on portable sign supports. Sign supports designed aond
manufactured with rubber bases may be used when shown on the CWZTCD
list.

Sandbags shall only be placed along or laid over the base supports

of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags
shal | be placed along the length of the skids to weigh down the

sign support.

Sandbags shal |l NOT be placed under the skid and shall not be used to
level sign supports placed on slopes.

LEGEND
Sign
2e Channelizing Devices
czzz2 [ Type 3 Barricade

DEPARTMENTAL MATERIAL SPECIFICATIONS
SIGN FACE MATERIALS DMS-8300
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310
COLOR USAGE SHEETING MATERIAL
ORANGE | BACKGROUND TYPE By OR TYPE Cg SHEETING
WHITE BACKGROUND TYPE A SHEETING
BLACK |LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING

Only pre-qualified products shall be used. A copy of the
"Compliant Work Zone Traffic Control Devices List" (CWZTCD)
describes pre-qualified products and their sources and may
be found at the following web address:

http://www.txdot.gov/txdot_library/publications/construction.htm

Temporary Traffic Barrier
See Note 4 below

CW20SG-1
48" x 48"

@ || G /Work Area @ || G
Y, N Y, NIK
1 ] L 1 1 ] L 1
<p Min. (See Note 7 below) <p
> T >
T 1 [ T T T T T T 1 [ |
A 4 N\ /~

[ Tolalll SIDEWALK DIVERSION

HTolall]

SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
CROSS HERE CLOSED CROSS HERE

R9-11aR R9-9 R9-11aL

24" x 12" 24" x 12" 24" x 12"

LI L

UL

7 Niies il

11

J
LEE ]
< Work Area
N 4 N
w11 -2 See Note 8
36" x 36" SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
See Note 6 T R9-110R CLOSED AHEAD RO-11L
- — -
CROSS HERE 24" x 12" CROSS HERE 24" x 12"
R9-9
T 24" x 12"
CW11-2
—— 36" x 36"
[m‘ k See Note 6
CW16-9P =
" " 1 CW16-7PL
24" x 12 V4 \éﬁ ] 24" x 12" Work Area \V A
N1
J -
& >
A (P N -
/
| aTald] ololll
sipEwALK cLoseo |91 00BL |
CW20SG-1
48" x 48"
PEDESTRIAN CONTROL
1. Holes, trenches or other hazards shall be adequately protected by covering,
delineating or surrounding the hazard with orange plastic pedestrian
fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
prior to installation. *@ Traffic
3. R9 series signs shown may be placed on supports detailed on the BC standards Ogﬁ;gg;gs
or CWZTCD list, or when fabricated from approved |ightweight plastic Texas D rtment of Tran: riation
substrates, fh’ey may be mounted on top of a plastic drum at or near the I exas Department of Transporiatio Standard
location shown.
4. For speeds less than 45 mph longitudinal channelizing devices may be used
instead of traffic barriers when approved by the Engineer. Attenuation of
blunt ends and installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK

and manufacturer’s recommendations.

5. Location of devices are for generql guidance. Actual device spacing and BARRICADES AND SIGNS

location must be field adjusted to meet actual conditions.

6. Where pedestrians with visual disabilities normally use the closed sidewalk
Detectable Pedestrian Barricades should be used instead of the Type 3
Barricades shown.

7. The width of existing sidewalk should be maintained if practical.

8. Pavement markings for mid-block crosswalks shall be paid for under the

WZ (BTS-2)-13

appropriate bid items. FILE: wzbts-13. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ek: TxDOT
9. When crosswalks or other pedestrian facilities are closed or relocated, ©Tx00T  April 1992 cont |secr o8 .
temporary facilities shall be detectable and shall include accessibility EVISTONS
features consistent with the features present in the existing pedestrian SH 46
facility. 2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 SAT GUADALUPE TS-40
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DISCLAIMER:

No warranty of any

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

Warning sign TABLE 1
and rumblc? strip FIoFgIger to DT |F of Rumble . GENERAL NOTES LEGEND
sequence in agger tri N _— . X
opgosi'l'e direction (Length of Work ir:clss 1. Each Rumble Strip Array should ezzz=2 | Type 3 Barricade eea Channelizing Devices
S . be - Area) - consist of three rumble strips spaced ij R N Truck Mounted
= IS same as below ) < 4,500 1 . center to center at the spacing shown Heavy Work venicle Attenuator (TMA)
% 1/8 Mile > 4,500 2 G in Table 2, placed transverse across VAN Trailer Mounted Portable Changeable
g Z 3’500 ; - the lane at locations shown. S Flashing Arrow Panel Message Sign (PCMS)
og 1/4 Mile d . .
@3 > 3,500 2 ‘ t 2. The CW17-2T "RUMBLE STRIPS AHEAD" == |Sion <g | Troffic Fiow
o .
+ . < 2,600 1 sign should be located after the <D Flog C Flggger
B’é 172 Mile > 5. 600 > . . CW20-1D "ROAD WORK AHEAD sign ond
- = . o spaced as shown. If traffic is
fars - | Mile < 1,600 ! '- _3 observed to be queuing, or is Minimum Suggested Moximum| . oo
2 > 1,600 2 L . = expected to queue beyond the Rumble Posted| Formula Toogf'[gg'ins Spacing of Sign Suggested
o7 N " N > 1 Mile N/A 2 3 . Strips, the CW17-2T sign and the Speed P xx 9 °“°g';3'ié§'5”° spacing Eﬁ;gé:ugézg;
23 g o} > ‘_ first Rumble Strip Array may be M T T o o X g
8o 5 r % 2 . located upstream of the CW20-1D offset0ffsetorfset| Taper | Tangent | P7STONCC
oy K o @ u HE sign as necessary to provide 30 o[ 150" 165°| 180" 30" 60 120 30"
L
8§ 2 7 ) Sifg?gg 35 L=g—§’ 205'| 225'| 245'| 35 70 | 160 120°
7%s] LJ ' 40 265'| 295'| 320’ 40’ 80’ 240’ 1557
° L4 - - ; ; ; ;
g 4 — 3. Temporary Rumble Strips will be 45 450'| 4957| 5407| 45 90 320 195
ug’f, - considered subsidiary to I[tem 502, 50 500°| 550'| 600" 50° 100’ 400’ 240’
= E f. and Sﬁoll be a product Ii?fed on the 55 L=WS 550'| 605'| 660’ 55° 110’ 500 2957
32 N | —See note 8 Compliant Work Zone Traffic Control 60 600° | 660 | 720 60 120 600" 350
=t ‘ e P x Devices. 65 650'| 715'| 780°'| 65° | 130’ | 700 410’
-
;—;@ me. 4, Removal of the Temporary Rumble 70 700"| 770"| 840 70 140 800 475
25 Strips should be accomplished before 75 750" | 825" | 900’ 75’ 150’ 900’ 540
o 0 > . .
8 e removing the advance warning signs.
‘é: -t 5. T R < g ' % Conventional Roads Only
. Temporary Rumble Strips should no
:‘9 - — ¢ be Bsed Zn horizon+ollpcurves loose %% Taper lengths have been rounded off.
36 > . ’ L=Length of Taper (FT) W=Width of Offset (FT)
g° Rumb | e «~ gravel,soft or bleeding asphalt, Posied S WPH)
[ > Strip S heavily rutted pavements or unpaved S=Posted Speed
Qg Q‘ A(groy ’ surfaces.
Pa) —
gs|  rumbie strip Sote 1y p— v TYPICAL USAGE
Array — 6. Temporary Rumble Strips shall be
56 (See note 1) = —F instal led ond maintained as VOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
— I
:% < per monufacturer’s recommendations. DURATION STATIONARY TERM STATIONARY | STATIONARY
8o > Rumble Q v v
K ¥ 2::(‘395 - 7. This standard sheet shall be used
Z;g - (Seey in conjunction with other appropriate
Iy note 1) ——— ol TCP standard, TMUTCD typical application
B2 - ¢ or project specific detail for the
O+
iz project.
T * . . &9 Signs are for illustrative purposes only. Signs
g 8. The one-lane ftwo-way opplication may required may vary depending on the TCP, TMUTCD
N . = utilize a flagger, an AFAD or a . . . . e .
0 Rumble Strip Typical Application, or project specific details
Array based on > portable traffic signal. . ’
Table 1, this for the project.
array may be .
omitted when 9. Temgoror)f/ Rumble S:rupsrmoy bes
the ADT is lower RUMBLE used on ree\yoys 9 e>fp essway
than the - based on engineering judgment.
thresholds shown.
(See note 1) P o— - — '3 ‘ ‘
CW17-2T
< 48" X 48"
5 5 (See note 2)
5 . > ° °
8 g 3 3
— = C
2 =} v (%]
9] <)
c <
w1
2 RUMBLE v ‘ V4N ‘G
WA e STRIPS
AHEAD /ey 7-21
" " ® Traffic
‘:geexngge 2) %’ Operations
X TABLE 2 I Texas Department of Transportation St;‘j;ﬂ;’,d
‘ ‘ Approximate distance
— Speed between strips in
‘ el SVSVZO;IES an Array
< 40 MPH 10
CW20-1D
48" X 48"
WZ (RS-1a) WZ (RS-1b) Z;“s’ mx& 15°
75 mph or Less 75 mph or Less = WZ (RS)-16
. FILE: wzrs16.dgn ON: TxDOT  [ck: TxDOT [ow: TxDOT |ck: TxDOT
> 55 MPH 20
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE T T N T
v 214
£ TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY e
gu SAT GUADALUPE TS-41
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