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CONDUIT AND CABLE CHART
ND CABLE TERMINATION CHART
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! ' 80 ' 50 GREEN | SH 123G | SH 456G | SH 783G |SH 1011126
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RUN STATUS = E — EXISTING ; | — INSTALL ; A — ABANDON WHITE PHASE 4 PHASE 6 PUASE B PHASE 2
* PROPOSED CONDUIT BORED BENEATH PAVEMENT SURFACE GREEN SPARE SPARE SPARE SPARE
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WHITE
BLACK SPARE SPARE SPARE SPARE
/ RED
DETECTOR DETAILS ( ITEM 688 ) ELECTRICAL SERVICE DATA
SERVICE MAIN PANELBD./ BRANCH
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( IN FEET )
1 inch = 30 ft

X1117-TPTO, XPAVE, XUTIL, XROAD_MED
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INSTALL TYPE 7 PEDESTRIAN RAMP INSTALL TYPE 4 PEDESTRIAN RAMP
DETAIL "A” BULLET NOSE
°a EFRIAD b + )] B ‘\
&l OHE B, ] | o e oHe OHE /
REMOVE RAISED PAVEMENT MARKERS
REMOVE 28.23 LF OF
(32) INSIDE OF THE INTERSECTION o R Ve a8 2s L
REMOVE 26.5 LF OF REMOVE 21 SY OF INSTALL 10.60 LF OF CURB
CURB AND GUTTER DIRECTIONAL ISLAND CURB AND GUTTER
INSTALL 10.60 LF OF "
CURIIB_ AND GLLJTTCE)R INSTALL "ARROW” SYMBOL 1NSTAIV\7I6RDONU
. . /e . . . . a . . . BRICK PAVERS
l f SEE DETAIL "C” S—
SEE DETAIL "C" by e
- L ) sl
INSTALL 1.94 SY OF SEE DETAIL E—/ INSTALL 2.24 SY OF
BRICK PAVERS BRICK PAVERS
REMOVE 2.6 SY OF REMOVE 2.5 SY OF
BRICK PAVERS BRICK PAVERS
REMOVE 2.70 LF OF INSTALL 8.30 LF OF
CURB AND GUTTER CURB AND GUTTER
3 REMOVE 1.80 SY OF
— : SEE DETAIL "A"
— /\ BRICK PAVERS _}/KL _ - -
— — — \§
® ——— 6 —jf:’"
., . INSTALL "ARROW” | )
INSTALL "ONLY SYMBOL S — EXIST. PVMT.
WORD 8
S
_ Z
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©
©
o
NOTE:
1. ALL UNUSED BRICK PAVERS TO BE SALVAGED AND
BROUGHT TO TOWN SERVICE CENTER
ROADWAY IMPROVEMENTS
- _ MARSH LANE AT
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MAST ARM

M~

©

HSLLT H4LT
LOUVER INSTALLED
WITH BLADES
HORIZONTAL ~7 '
PEDESTAL OR |
MAST ARM POLE
J: .
=l =L/ <:> ]
I®) (= @;}{
Bk= ) '5@@5 O
e £ -
V3 V3L V4LT
NOTES:

TYPE 2 CLAMP KIT

SHALL BE INSTALLED WHEN ROTATION ABOUT
THE HORIZONTAL AND VERTICAL AXES ARE NEEDED.

]

[ j I | |
TYPE 1 CLAMP =1L
H5LT HSRT
. + ONE () CLAMP SHALL BE USED ON SIGNS
LESS THAN OR EQUAL TO 10-0" IN LENGTH.
* TWQO (2) CLAMPS SHALL BE USED ON SIGNS ‘
LOUVER INSTALLED GREATER THAN 10'-0" IN LENGTH.
N WITH BLADES -
N\ VERTICAL [—] = —
\ ® ®) ®
\\ | —— — =] =] =
@ =] ® @ @ ﬂ::::::::;’é}:::::::z:”
= ijizi = §Ii£: v\ §I<[: :1>Ié :: SIGN OR DAMPENING DEVICE
Iy ATTACHMENT FOR MAST ARMS
= — = =1
SCREW
V4LLT V5LT VSLLT V5RT ASSEMBLY
L
N

1. VEHICLE SIGNAL HEADS SHALL BE MOUNTED WITH TYPE 1CLAMP . AND APPROPRIATE TUBING.

2. ALL POLE MOUNTED VEHICLE HEADS SHALL BE INSTALLED
3. ALL DAMPING DEVICES SHALL BE 18" TO 2'WIDE BY 4'IN LENGTH.

ON THE AWAY-FROM-TRAFFIC SIDE OF THE PEDESTAL OR MAST ARM POLE.

Kmrmc
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SIGN R10-4bL
9" x 12"

PUSH

BUTTON
FOR

2
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S

PEDESTRIAN PUSHBUTTON

SIGN DETAILS

PEDESTRIAN PUSHBUTTON

< CONNECTING
LINK

TYPE 1 CLAMP

SIGN R10-4bRL
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NG

PUSH
BUTTON
FOR

2

<>

.

SIGN DETAILS

BAND

SIGN R10-4bR
9“ x 12”

PUSH
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FOR

Ay
=

PEDESTRIAN PUSHBUTTON
SIGN DETAILS
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TYPE 1 CLAMP

g
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PEDESTRIAN SIGNAL HEAD MOUNTING

FOR ONE PEDESTRIAN SIGNAL HEAD
152A
PED. |
CROSS
BRACKET HEAD | L
[a
OT" CONDULET ™~ _ 7,_—TWO (2) BRACES MOUNTED TO POLE
_ - WITH TYPE 1 CLAMPS
/ e
!
s
PED. ©
HEAD
: POLE
MAIN STREET

PEDESTRIAN SIGNAL HEAD MOUNTING
FOR TWO PEDESTRIAN SIGNAL HEADS

143C

NOTE: CLAM SHELL MOUNTING HARDWARE MAY

BE USED INSTEAD OF MOUNTING HARDWARE SHOWN

ABOVE, AS APPROVED BY THE ENGINEER.

ICC P/N 4805 OR McCAIN QUICKMOUNT OR APPROVED EQUAL.

NOTES:

1. PEDESTRIAN SIGNAL HEADS SHALL BE MOUNTED WITH

TYPE 1 CLAMPS AND APPROPRIATE TUBING.
2. ALL PEDESTRIAN SIGNAL HEADS SHALL BE INSTALLED ON THE
AWAY-FROM-TRAFFIC SIDE OF THE PEDESTAL OR MAST ARM POLE.
3. ALL WIRING FOR PEDESTRIAN SIGNALS SHALL BE TOTALLY ENCLOSED
WITHIN THE SIGNAL MOUNTING HARDWARE.
4. ALL PEDESTRIAN SIGNAL HEADS AND PUSH BUTTON SIGNS SHALL
DISPLAY THE SYMBOLIZED MESSAGES SHOWN: ABOVE.

NOTE:

THE POLE ON THIS DRAWING 1S

SHOWN AS AN EXAMPLE ONLY. POLES OF
SIMILAR DESIGN FOR ANY CROSS SECTION
WHICH MEET THE SPECIFICATIONS AND
REQUIREMENTS SHOWN ON THESE DRAWINGS
AND ARE APPROVED BY THE ENGINEER WILL
BE DEEMED ACCEPTABLE.
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PEDESTAL POLE

ALTERNATIVE MOUNTING METHOD
revised 12-92
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No warranty of any

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

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

of this stondard to other formats or for incorrect results or damages resulting from its use.
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inserts (4 Typical)
See Note 12
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1" PYC To Telephone Service

"6“

TOP VIEW
(Base Only)

1 PVC To Electrical Service

T B

20"

Controller . —__]

20"

#/2- 13 NC Mounting
Bolts (4 Typicah

W

7

T

R 00000 J
T,

Z

—_

gg"

\ /
. £,

3G

20"

GENERAL NOTES

CONCRETE:

1. Concrete shallbe class B minimum in occordance with ltem 421. Siab shallbe constructed in

accordance with ltem 531

2. Reinforcement shaiibe welded wire mesh 6X6-W2.9 X W2.9. Joints and splices in the mesh shall

have a minimum 6-inch overlap.

3. Mesh shallhave a minimum 3 inch cover on the edges and shallbe centered between top ond botiom.

CONDUITS:

4. 3-inch conduits shalibe stubbed up through the slab and run to the various traffic signalpoles
and ground boxes as shown on the loyouts. Contractor sholtinstallthe number of conduits as shown
on loyouts plus two additional 3 inch conduits for future use. Conduits shallbe terminated with o

bushing between 2 and 4-inches above the siab.

5. Future use conduits shallbe extended at least 18-inches from the edge of the slab, shallbe
terminated underground with o coupling, and shallbe capped and sealed so that the sedican be

removed without damaging the coupling.

6. Two separate 1-inch conduits shallbe stubbed up through the slob from the electricaland
telephone services. The conduit for the electrical feed shallbe run directly to the electricol ~

service enclosure.

7. The conduit for the telephone fine shallbe run directly to the telephone service, usuaity
located on the same pole as the electricalservice. Telephone shallnot under any circumstance
share g conduit with any other function. Telephone conduit not used at this time shalibe

capped ond sealed, the same aos the 3" future use conduits.

8. Electric and telephone conduits shali terminate above the slab with o coupling. After the bese
is installed, the conduits shalibe extended above the top of the base and shalibe secured to the

base using a steelone-hole strap or similar suitable substitute.

9. A *8 AWG copper ground wire shallbe bonded to the reinforcing mesh by a suitable clamp UL
Listed for encasement in concrete ond terminated to the cabinet grounding bus for the purpose of
providing o local ground for the electrical grounding conductor. The electrical grounding

conductor specified in ltem 680-4(4) is stillrequired and shalibe terminated to the cabinet

ground bus.

BASE:

. 10. The base shalibe constructed of reinforced polymer concrete reinforced with continuous strands

of borosilicate fiberglass cloth. Concrete shallbe made from catalyzed polyester resin and
aggreqate, ond shalhave a minimum comprehensive strength of 1,000 psi. Polymer concrete
containing chopped fiber or fiber reinforced plastic shallnot be acceptable.

11, The base shallbe permanently marked either by impress or by permanent ink with the

manufacturer's model number and name or logo.

12. The base shallconform to the dimensions shown. Four (4) 1/2-13 NC stainless steelseif
cleaning inserts shallbe provided to secure the controller to the base. Inserts sholf withstond o
minimum torque of 50 ft-lb and a minimum stroight pull out strength of 750 Ibs. The base, secured
to the concrete slab per the monufacturer's instructions and with a controller cabinet attached,
shall withstand o minimum wind load of 125 mph. Manufacturer shall supply certification sealed by

13. The base shaltbe sedled to the concrete with o silicone caulk bead ond fostened to the siob

4. The controller cabinet shallbe anchored to the base using four 1/2-13 NC bolts.

15. The silicone caulk bead specified in item £80.5 shdllbe RTV 133.

4

3 -
| TOP VIEW
| . (SIOb & Base) a Texas Licenseq Professional Engineer.
, - | Conduit Direction Leaving Foundation Are per manufacturer's instructions.
\ Diagramatic Only And May Be Adjusted CONTROLLER CABINET:
i As Shown On Layouts.
10"—+-‘°" 6. TS-CF shabe bid as Hem 656,
108" b e e e — e - — - — - Fh - - e e p————
— ] - Controller _
| I I l l I I I I I - I g:m::f Sﬁ;&”g:‘uﬁymts Cabinet Cabinet Ground Bus
| | I l I l | | I I Plus Two For Future Use.
/2= 13 NC Mounting . P
| | I I l | | | | I e Bolts (4 Typical) 44 /}/R%
HIRIREREN ' ; I
| | l H I | l | | (4|r!fs;;:itcsal) /'8 G;g:r;diﬁgtgo.rguctor n
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I || H H H l ‘l/zul 3 9 m Q m D 7 Ll Grade
u H 1 A4
T S | A
) RINIRINEN -
g HH-HH ~ J |
/’ | | | [ ! | | | | | 1 To Telephone Service P \\’\ T4 To Electrical Service
Wire Mesh Qoo QJ\ \\\ "3" Conduits

(See Note 2)

TOP VIEW
(Slab Only)

Conduit Direction Leaving Foundation Are
Diagramatic Only And May Be Adjusted
As Shown On Layouts.

SIDE VIEW
(Slab & Base)

To SignalPales

=

STANDARD PLANS

Texas Department of Transportation

Trafflec Operatfions Division

TRAFFIC SIGNAL
CONTROLLER
SLAB AND BASE

TS-CF
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The use of this standard is governed by the "Texas Engineering Practice Act'. No warranty of any
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER

. GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

The location of all conductors, conduits, junction boxes, ground boxes, and electrical services is diagrammatic only and may be shifted
by the Engineer to accommodate local conditions.

Materials shallbe new and unused. Materials and instaliation shcll comply with the applicable provisions of the National Electrical

Code (NEC), Nationol Electrical Manufacturers Association (NEMA) standards, and shalibe Underwriters Laboratories (UL) Listed unless
otherwise shown on the plans or specifications or approved by the Engineer in writing. Faulty fabrication or poor workmanship in any
material, equipment, or installation shallbe justification for rejection. When reference is made to UL, it can be considered to mean

a Nationally Recognized independent Testing Lab (NRTL). Comparable standards of Canadion Standard Association, Electrical Testing
Lcboratories or Factory Mulual con be equalto the referenced UL standard. Where reference is mode to NEMA listed devices, [EC listed
devices shalinot be considered to be an acceptable equalto ¢ NEMA fisted device. Acceptable devices may have both a NEMA and

IEC listing.

Unless high strength bolts are are specified stainless steelhardware ond miscellaneous nuts and bolts may be provided when galvanized
is specified by the plans provided that bolts are 172 inch or less in diameter. The Contractor shallprovide the foliowing electrical

test instruments as required by the Engineer to confirm compfionce with the contract and the NEC. Those test instruments are volimeter,
amp probe, megger (1000 voit DC) and torque wrenches. Almeters shallhave been properly calibrated within one year. Calibration
certification shallbe provided to the Engineer upon request. Calibration certification tog shallalso be applied to the meter. The

Contractor shall operate meters during inspection os requested by the Engineer. Grounding shalibe as shown on the plons and in
accardance with the NEC. Metdllic conduit, light poles, lumingires on bridge structures, and dllmetalenclosures shalibe bonded to

the system-grounding conductor. The ground rod in each ground box or junction box at the bridge ends, and in each ground box installed
for underposs lighting will also be bonded to the system grounding conductor. The grounding conductor shallbe bare or, if insulated,
shalibe green. Ground rods, connectors, and bonding jumpers willnot be paid for separately, but willbe subsidiary to the various bid

iterns. .

SUBMITTALS:

The contractor will submit for opprovalsix (B) copies of catalog cut sheets for each of the’ following three (3) categories.

Category 1. Electrical services including photocet. .

Catagory 2. Breakaway disconnects, heat shrink tubing, heat shrink filler tape and ground boxes which willinclude loading capacity
certification.

Category 3. Highmast ossembly kits, when applicable. See Item 614 “Texas Stondard Specifications”. Submittals shallbe legible and
shallbe marked to indicate which product on o cut sheet is to be supplied. Where manufacturers provide worranties and- guarontees as a
customary trode practice, the Contractor shall furnish to the State such warrenties ond guorantees.

Any deviation from plans or specifications, including deviations due to plan error shauld be prominently displayed on the submittal.

Any changes not prominently noted in submittal ond incorporated into the work without proper authorization will constitute grounds for
rejection of that portion of the work. .

4. CONDUIT

A MATERIALS :

1. Conduit and fittings shallbe UL Listed for the intended use shown on plan sheets.

2. Conduit shallbe the type shown by descriptive code or shown elsewhere on the plans. Substitution of the various types of
conduits wilinot be permitted. Al flexible conduit in rigid metalic conduit systems shallbe Liquidtight Flexible Metal
(LFMC) conduit. All flexible conduit in PYC systems shallbe Liquidtight Flexible Non-metallic conduit. Neither aluminum conduit,
electrical metallic tubing (EMT), nor intermediate metal conduit (IMC) shollbe permitied. R

3. Allexposed conduits shallbe RMC, unless otherwise specifically shown on the plans. Almetal conduit shallbe properly grounded.

4. Couplings, connectors, conduit bodies, grounding bushings, ond offset nipples for RMC shallbe electra-zinc plated steelor hot
dipped gaivanized malleable iron, threaded or threadless compression type, rain-tight and shallbe UL isted for the intended use.

5. Expansion joints for metal conduit shallbe provided with an internalor externalbonding jumper ond shallbe UL fisted.

6. Unless otherwise shown on the plans, junction box minimum sizes shallbe in accordance with the following table which applies to
the greatest number of conductors entering the box through one conduit with no more thon four conduits per box. When ¢ mixture
of conductor sizes are present, the conductors shalibe counted as if altare of the lorger size. Situations not applicable to
the table sholibe sized in accordance with NEC 370-28. -

AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
T W x0 x4 2 a1 x4 B x B x A

7 B x8 x4 0" x 0 x4 12" x12 x4

% B x 8 x &' 10" x 10" x & 0" x 10" x 4

% B x8 x4 B x8 x4 Wi x &

= T A X i X E E

7.RMC system junction boxes equalto or smalier,in any dimension, than 12 x 12 x & (HxWxD), surface mounted and containing
conductors *8 or larger, shallbe hot dipped golvonized cost iron with minimum wal thickness of 3/16 inch, shallhave external
mounting fugs, and shalibe UL fisted Crouse-Hinds Type WAB, OZ/Gedney Type YS or approved equal. Unless otherwise shown eise-
where on the plans, RMC system junction boxes larger than the aforementioned boxes but equaito or smoller, in any dimension,
than 18 x 18 x & (HxWxD) shallbe 14-ga. stainless steeli RMC system junction boxes lorger than 18 x 18 x & (HxWxD) shalibe
12-ga. stainless steel. Allmetal junction boxes shalibe equipped with a threaded hole or fug for grounding. Stainiess steef
boxes 12 x 12 x & and larger need not be UL Listed but shallmeet the other requirements of the NEC and shallhave ribs,
stiffeners, or thicker metalond shalthave externalmounting feet. Junction boxes with an interndl volume of more than 100 cu.
in.may be supported by connection of two or more rigid metal conduits, where specifically shown on the plans or where approved
by the Engineer.

8. Junction boxes containing only *10 or *12 AWG conductors shallbe Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FD, or
similar approved cast iron box. Boxes shalibe sized according to NEC Table 370-16(o).

9.IMC and EMT conduit shalinot be used unless specifically required by the plan layout sheets. Junction boxes in EMT conduit
systems shallbe made from galvanized sheeting ond shallbe UL listed and opproved for outdoor use, unless otherwise noted on the
plans. Sheet metal junction boxes shalibe sized in accordance with the NEC. Junction boxes for IMC conduit systems shallmeet
the requirements of boxes used with RMC systems.

10. Junction boxes in PVC conduit systems shallbe PVC,intended for outdoor use, unless otherwise noted on plans.

11. Elbows in PVC conduit systems one inch and farger shallbe rigid metal, with the exception of traffic signaisystems which may

B. CONSTRUCTION METHODS

1. Conduit in structures shallhave expansion fittings ot structure expansion joints. All straight runs of RMC conduit exposed on
structures such as bridges shallhave expansion joints installed at maximum intervals of 150 feet. Expansion joints shalibe
installed so they allow for movement of the conduit. Installation of the joint in such a monner that wilinot allow for movement
shallbe repaired at no expense to the state. The method of determining the finalsetting length of the expansion joint shallbe

provided to the Engineer upon request.

2. Conduit supports shallbe spaced at maximum intervals of 5 feet. Conduit spacers shallbe used with metal conduit ploced on

surfaces of concrete structures (See conduit mounting options).

3. Conduit supports shalinot be sttached directly to prestressed concrete beams except as shown speciﬁcully in the plans and

approved by the Engineer.

4. Unless otherwise shown on the plons, conduit placed beneath existing roadways, driveways, or sidewalks, or after the base or
surfacing operation has begun, shallbe accomplished by jacking or boring. The Contractor shallback filland compact the bore
pits to the bottom of the conduit prior to installing connecting conduit or duct cable to prevent bending of the connection.

5. Conduit trenched in the subgrade of new roadways shalibe back filled with excavoted material, unless otherwise noted on the

plans. Conduit trenched in the sub-base of new roadways shalibe back filled with cement-stabilized bose.

6. Open ends of all conduit and raceways shallbe fitted with temporary caps or plugs to- prevent entry of dirt, debris and rodents
during construction. The temporery cap may be constructed of duct tape, but in all cases shalibe tightly fixed to the conduit
and shalibe durable. The contractor shallclean out the conduit and prove it clear in accordance with Standard Specifications

Item 618.3 prior to instaling any conductors.

7. Conduit entry into the top of enclosures such as safety switches, meter cans, service enclosures, auxiliary enclosures and

junction boxes shallbe made weatherproof using conduit sealing hubs, or threaded bosses. :

8. A bonding jumper shalibe installed from each grounding bushing to the nearest grounding rod, grounding lug, and/or equipment
grounding conductor. All jumpers shallbe the same size as equipment grounding conductor. Conduit used os casing under
roadways for duct cable need not be grounded if duct extends fulllength through the casing. At electrical services, grounding

electrode conductor shallbe a solid Copper *6 AWG. :
9. Meta! junction boxes shallbe bonded to the grounding conductor in accordance with the NEC.

10. Conduits entering ground boxes shalibe placed so that the conduit ends shallbe not less than 5 inches nor more then 9 inches

from the box cover (See ground box detail on sheet ED (3).

1. Conduit ends shallbe sedled with heat shrink boots with waterproof sealant, urethone foam, or by other methods approved by the
Engineer. Sedling shailbe done after completion of any required pulitests. Duct tape shallnot be used as a permanent conduit

sedlant. Silicone caulking shalinot be used as a sealant.

12, All strut mounting moteriol and hordware shallbe hot-dip galvanized or shallbe stainless steel. The cut ends of strut and
non-galvanized rigid metal conduit threads shallbe coated with a zinc rich paint (90Z or more zinc content). Zinc rich paint
may only be used to touch up galvanized materiolas allowed under item 445.6 galvanizing. The painting of non-galvanized

materiol with @ zinc rich paint shalinot be considered os an approved olternative for gaivanized materials.

13.
Conduit Conduit Spacer Conduit
ondui / {mounting shoe) ondui
. 9 ) Concrete
! . Strut Type Structure
4 Concrete Stainless steel
/ Structure or hot dipped
5 4 alvanized
Conduit Strap, J ' Steelexpansion ?Jonduit Strap \¥ Steel expansion
mulleqble, = o anchor (3/8 in. dia. typ. anchor {3/8 in.
Hot-dipped galv. _\ B 1in. min., 1/2in. max. : 3 dig. typ. 1in.
L& depth) Conduit Mou_ntmg S—— min., 1172 in.
. Channel (B-line, max. depth)
Kindorf, Unistrut
CONDUIT MOUNTING OPT|0NS . or equal) (Hot dip
- galvanized)
(Attachment to concrete surfaces)
(See para. I.B.2) s . ~
‘ - Voin. min.
Secure at @ min. of 2 places (3/8 "
x 11/2 " anchors typ.) to structure
or as directed by the Engineer.
| Wing Wall NOTES
1. Ground rod clomp to be Blackburn
Circuit [ GG 5/8H, Weaver W5/8 or equal.
Conduit 3 max 2. Sur_fuce mounting” shown, for
RMC . RMC conduit to be placed in structure,
7 use flush-mounted box.
- 3. Bond junction box and metal
RMC to PVC ! 1[ Bl conduits to equipment grounding
or HDPE coupling Grade __p— L Y," PVC conductor and grounding electrode
below grade line B * 2 conductor using listed connector.
:Bgré FT:C or . 2 to 4 I E i4 .t.o 4 Se_clallconduits entering the
shown on layout. Ground Rod Clamp —% \ 6 junction box from underground.
S. instollbellend or bushing on

%" X 8'Ground Rod *8 Ground Wire

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

172 * PVC conduit both ends.
6. Ground rod to be driven within
8 inches of 1/2 inch PVC conduit end.

STANDARD PLANS

have PVC elbows instead of rigid. If any part of the rigid metalelbow is buried less thon 18 inches underground the elbow and 3/8 * Dia. x 3" Existi TEXAS DEPARTMENT OF TRANSPORTATION
.. rigid metal extension willbe grounded. Grounding willbe accomplished by means of @ grounding bushing instalied on the exten- long conc. anchar gls.;mg Traffic Operations Diision
3 sion. Unless specifically shown on the plans, rigid metal elbows containing, or entering ground boxes containing only communica- Kwskboltl_ Parabolt, - rsllc%e
: tions conductors, loop detectors, or other low voltage power limited circuits need not be grounded unless a ground wire is present or equal.
“"IQ in the conduit or ground box. The rigid metalelbows located in concrete foundations may be extended with PYC conduit and need not E LECTR
be grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundation is ot least 2 inches -
below the concrete. RMC elbows wilinot be efiminated. - Thre?ded - lCAL DETAILS
s 12. HDPE conduit shallmeet the requirements of item 622, Duct Cable, except that the HDPE conduit, when bid under item 618, Conduit, coupling
- ﬁﬂ shaltnot contain foctory installed conductors. Fittings for HOPE conduit shalibe UL listed as an electrical conduit connector CONDUIT HANGER DETAIL ; 3/8 " Dia. linked CONDU'T
= “qmﬁ or sholibe thermally fused using on electrically heated wound wire resistance welding method. HOPE conduit may be substituted . eyerods welded,
M RRES for bored schedule 40 or schedule 80 PVC conduit. When such substitution is made, bored HDPE shalbe schedule 40 of the size PVC (Attachment to horizontal surfaces) e (F-;‘C.e" R 529%)(
2 RREI being replaced. The HDPE ‘conduit shall iransition back to PVC (or RMC elbow when required) of the size and schedule shown on the Hongers need not be UL listed for . or”';"i cl‘g- :
9 F‘qﬁ plons at the bore pit. Substituted conduit may not be extended to ground boxes or foundations: RMC elbows shallbe installed at X electricaluse Lack 9 ED(1)-00
= ARSI ground boxes and foundations. RMC elbows wilinot be eliminated. . ie: plumber pipe hangers nut Adjustable
~la ﬁ 13. Allconduit support hardware including straps, nuts, bolts, screws, retaining anchors and woshers shallbe hot dipped galvonized are acceptable hanger Blow © TxDOT January 1992 o KB Joo gW  JoDN Jov GC e
=R or stainless steel. Strut type conduit straps shallbe stainless steelor hot dipped galvanized. Strut type straps need not be : © R.M. Knox Fig. 9 Revsons | e | RS FECERL A PROECT et
lo[2s! made of malleable type moterial. Stamped-cadmium plated straps willnot be allowed. Straps having only one mounting hole shallnot Conduit Elcen Fig. 13, 5-93 3 W
o] 2O be ollowed for use on conduits 2 inches ond larger. Two piece conduit straps designed to be used with o mounting shoe shallbe or equal 10-93 - =
L :':iﬁm installed only with the correctly sized shoe. 124:0908 ot (R | o m HeAY
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ELECTRICAL CONDUCTORS
A MATERIALS

1, Insulated conductors shallbe NEC Type XHHW. Conductors shallbe color coded in occordance with the NEC, articles 200, 250, and

310: i.e. Grounded conductors (neutrals) shallbe white, Grounding conductors (ground wires) shalibe bare or green, Ungrounded
conductors (hots) shalibe any color except green, white, or gray. Identification of conductors 10 AWG and smaller shallbe by
continuous jacket color. Color coding of electrical conductors *8 AWG and Iqrger shalibe either by continuous color Jacket or by
colored tape. Colored tape marker shall consist of a haif-lap of tape covering a B-inch length of conductor.

2. Where two or more circuits are present in one conduit or enclosure, the conductors of each circuit shallbe identified by o

permanent non-metaliic tog at each accessble location. The tag shallbe fastened to the conductors by two plastic strops. Each
tag shaliindi¢ate circuit number, letter, or other identification shown in the plans.

3. Grounding electrade conductor *6 AWG for bonding to ground rod ot electrical service, shallbe solid. Connection of conductor to

ground rod shallbe made using UL Listed connectors designed for such purposes.

4. Heat Shrink Tape filler shalibe used to sealthe ends of heat shrink tubing around two or more conductors thet are insuloted

with heat shrink tubing. Tape materiol shallhave o minimum dielectric strength of 225 volts per miland may be either
cross-finked butyirubber. Tape shallbe supplied in rofls and shallhave a backing (release paper) to prevent the tape from
sticking 1o itself.

5. Heat shrink tubing shollbe heavy wall, UL listed for 600 volts or greater and shallhave factory opplied internalsedlant.
6. Splicing materials, insulating materials, breckaway disconnects and fuse holders wilinot be paid for directly but shallbe

subsidiary to various bid items.

B. CONSTRUCTION NETHODS

1. After conductors have been installed in conduit, o pull test wilbe made on conductors. When any length of conductor cannot be

freely pufled, the Contractor shall make ony needed dlterations or repairs at no expense to the State.

2. The Contractor shalimake insulation resistance tests in sccordonce with Item 620, Conductors. The contractor shcllcoordmate

with the Engineer to witness the tests.

3. A sufficient length of conductor for making up connections shallbe left in ground boxes (2 feet minimum, 3 feet maximum, to

point of splice, 3 feet minimum, 4 feet maximum, when conductor is pulled through with no splice), enclosures, weatherheads ond
pole bases (1 foot minimum and typical, 1.5 feet maximum).

4. Splices shallbe made only in junction boxes, ground boxes, pole bases, or electrical enclosures and shallbe made with listed

compression or screw type pressure connectors, terminalblocks, bolted lugs, or spiit boit connectors. Splices shalibe

insulated with heavy wallheat shrink tubing and shallbe made so as to provide a watertight splice. Heat shrink sleeve shall
overlap conductor insufotion @ minimum of 2 inches on both sides of the splice. Where heat shrink tubing may not shrink
sufficiently to provide a watertight sealaround the individual conductors, prior to hecting the tubing, the contractor shall

build up the conductors insulation using heat shrink filler tape to provide a watertight sealbetween the individuat conductors
and the heat shrink tubing. Tape shallbe visible after completion of all splices. Where filler tape is used but not visible,

the Engineer shall approve each individual splice by conducting a physicalinspection of each splice. Heat shrink tape shalibe
either butylrubber. When it appears the tubing has been burned, or overheated the tubing shallbe considered to be defective.

5. Wire nuts may be used for *B AWG or smaller conductors in above-ground junction boxes, but not in pale bases or ground boxes.

Wire nuts shallbe positioned upright to prevent the occumulation of water. Wire nuts used at these locations shalihave factory
applied woterproof sealant (silicone).

6. Conductors in Hlumination poles shallbe supported by a J-hook in the top of the pole..
7. Allconductors bid under item 620 shallhave breckaway electrical disconnects installed anytime conductors poss through a bregk-

away support.

8.For termingting the conductors, insulation- jocketing material shall be removed in such a manner as to not nick any of the

individual strands of the conductor. When individual conductor strands are removed, the conductor shallbe considered to be
damaged.

9. When o conductor or caoble has been damaged, or fails to pass an insulation resistonce test, the conductor wilibe replaced.
10. Duct tape, black electrical tape, or wire nuts shallnot be ollowed to repair ¢ damaged conductor.
11. For terminations, no more than one wire may be installed under a single pressure connector unless the device is listed for more

than one wire. -

12. Conductors connected to break-away in line fuse holders must be installed in accordance with the specxflc monufactures

installation instructions. Where threaded connections are made, they shallbe properly torqued. Where crimp type connections ore
made, crimps shallbe made using properly sized crimping pliers. Proper conductor terminations are criticolto the safe operation
of break-away devices.

13. Waterproofing boots shallbe properly trimmed to fit snugly eround the conductor so as to provide a water proof connection. No
more than cne wire may enter a single opening in any one boot. Water proofing boots must provide the correct number of openings.

Where only one wire is to-be connected to @ boot, the boot may not be a two wire type.

Her{t e Heat Shrink "C" clamp
Shrink Q Tape filler t t
Tube \ / /, ype conneclor )

’ . // //
— N ,

Seadlbetween L
Conicors it o m

Tape to extend

ANNSEEN

Build up wire

Stainless ‘steelor brass machine screw, nut, flat
wosher, lock washer or self locking nut. Machine
screw to be a min. of 10-24, 3/16 or the same .
size as the mounting hole provided by the
manufacture. Secure wrench tight. Movement

of lugs after final assembly shallbe
considered to be a defective connection.
Assemble components in the sequence and
position asshown,

Sealbetween
Conductors with
heat shrink tape.
Tape to extend
past end of tubing
by 1/8 " to 174 "

'/'//////
N

]
— \/

SPLICE OPTION 2

BOLTED WIRE LUGS

2" min overlap
of heat shrink
over wire
insulgtion

V8 * max. ¥,

flush typ.

Heat
Shrink
Tube

Build up wire
diameter with

heat shrink tape

if necessary.

Tape to extend
past end of tubing
by 1/8 " to /4 ™.

Bolt together
lugs and cover
with two layers
of heat shrink
tape prior to
applying heat
shrink tubing
‘to cover sharp
edges.

Heat Shrink Tape filler

Sealbetween

Conductors with
heat shrink tape.

/

Split bolt or other

type connector

A

Tape to extend
past end of tubing
by /8 " to 174 .

N

QOSSS N
3 \\\\\\\\\ FOSRINERS

\\\\¥\N//

—r—

2" min
overlap

.

7.

Heat

7~  Shrink

/ Tube

" Build up wire

2" min
overlap

SPLICE OPTION 3

SPLIT BOLT

7:
/

Wrop curney with heot shrink filler tope
to protect heat shrink from sharp edges

diameter with

heat shrink tape

if necessary.

Tape to extend
past end of tubing
by 1/8 " to /4 .

C. TEMPORARY WIRING

1. Temporary conductors and electrical equipment to provide power far utilization equipment, shallbe installed in accordance with
the NEC article 305. Altemporary wiring materiols and methods shall comply. with the standard sheets. Allpower outlets for

portable electrical equipment, power tools, ice machines, ice storage bins and refrigerators located out doors at grade, supplied
from a ulility power source, shallbe provided with a ground fault circuit interrupter.
2. Residual current protective devices (GFCI) may be any one of the following: molded cord and plug set, receptacle, or circuit

breaker type.

3. Where wire nuts are upproved for temporary wiring, they shallbe of the self-sedling type.

4. Allconductor splices must be contained within a listed enclosure, ground box or be more than ten feet obove grode vertically: and
more than five feet horizontally from any metal structure. Where temporary conductors ore instalied in any area that is likely to
be subjected to vehicle traffic, or mobile construction equipment, the vertical clearance to ground shallbe ¢ least 18 feet when
measured at the lowest point. Where power conductors are to be supported by a span wire, the span wire shallbe properly grounded.’

past end of tubing
by /8 " to /4 "

N

=
3

~._7

'

7

Y

2" min

2" min

diometer with
heat shrink tape
if necessary.
Tape to extend
past end of tubing

by /8 " to 174 ",

overlap overiap

SPLICE OPTION 1
C-CLAMP

=
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Bar "A"

Reinforcing steel Ne.3 AP"'""‘ (?;ﬂiiefe
Il. GROUND RODS . Ve Reinforcing / -
. - p steel
A MATERIALS . . : ——— e ~ 2? in). T r

1. Allground rods installed ot electrical services, including supplementat fightning protection ground rods specified by l 110 i (Typ) -~ -YP Ground 5 to9
the plans in other locations such as pole. bases, shallbe copper coated steeland listed by a NRTL. Rods shallbe o - | // box inches 12 min
minimum  digmeter of 5/B inch. The length shallbe ¢ minimum of 8 feet. Larger diameter or longer length rods may be called I % .
for in some specific locations, see the individuol plans sheets. ) A /t A

2. Ground rod clamps shalibe listed to be in direct contact with the soil. Where concrete encasement is required, the clamp b ﬂ B # - Grounding 1
shalibe listed for concrete encasement. [ T/ ~ fo 20 i maeiiummny — bushing . 9" Gravel

I - —— f— s Sa it (2)
B. CONSTRUCTION METHODS - | ; e b vevg T2
| < Ground

1. Ground rods installed in locotions such as pole bases, to provide supplementallightning protection need not be totally | box i Conduit
in contact with the soi. Where called for by the plans, rods may be encased in sail or concrete or any combination of ‘ . d°“t ul °l" Rigid metal
soiland concrete. When concrete encased, the connection of the conductor to the rod shallbe readiy accessible for . - 2 in. . | . uct cable conduit ell
inspection or repairs. When driven into the soil the upper end shalibe between 2 to 4 inches below finished grade. \ - A 2 in.
Ground rods shallnot be placed in the same drilled hole as a timber pole. — —_—— SECTION A - A

2. Ground rods shallbe installed such that the end imprinted with the rod's part number is installed as being the upper end.

3. Non-conductive coatings such as concrete splotter shallbe removed from the rod ot the clamp location. f

4. Routing of lightning protection ground rod wires shallbe run os short and straight as possible. Where bends are required R
they shallhave a minimum radius of four inches. ’ APRON FOR GROUND BOXES

5. Unless specifically called for by the plans, conduits used for ground rod wires shalibe non-metallic. Where metal PLAN VIEW
conduits are specified, a grounding bushing and properly sized bonding jumper shallbe provided and properly instalied .
on each end.

6. Where rocky soilor a solid rock bottem is encountered when driving a ground rod and the horizontal trench. placement method
is the only viable solution, written authorization from the Engineer must be oquired.

(Where required)

(1) Final position of end of conduit shalinot exceed one-half the distance to the side of box opposite the conduit entry.

il. GROUND BOX : (2) Place gravel"under" the box. not "in" -the box. Gravelshould not encroach on the interior volume of the box.
(3) Instoll bushing on the upper end of allells. :
A MATERIALS : (4) Where o ground rod is present in the ground box, connect it to any and all equipment grounding conductors using a listed connector.
. ’ (5) Maintain sufficient space between all conduits so os to allow for proper installation of bushings.
1. Ground boxes 16x30x24 inches (WxLxD) or smaller shalibe polymer concrete of the type required by the descriptive code . } (6) All conduits shallbe installed in a neat and workmanlke manner.

shown elsewhere. Larger ground boxes shallbe as shown elsewhere in the plans.
2. Alground boxes and covers shallbe permanently marked either by impress or by permanent ink, with manufacturer's model
number and manufacturer’'s name or logo.
3. Covers shallbe bolted down, and bolt holes in the box shallbe arranged to drain dirt.
4. Ground box Types A, B,C,D & E shalimeet the following requirements:
o. Ground boxes and covers willbe manufactured from polymer concrete reinforced with continuous strands of woven or .
stitched borosilicate fiberglass cloth. The polymer concrete shallbe maode from catalyzed polyester resin, sond and : : : Hole for /5"
aggregate, and shalhove o minimum compressive strength of 11,000 psi. Polymer concrete containing chopped fibergloss bolt with recess
or fiberglass reinforced plastic is not acceptable. for head
b. Minimum inside dimensions shallbe as follows (width x length x depth): . :
Type A shallbe 1.5 inches x 21inches x 10 inches, (12231) ’ ‘ =
Type B shallbe 11.5 inches x 21inches x 20 inches, (122322) . L -
Type C shallbe 15.25 inches x 28.25 inches x 10 inches, (162911
Type D shaltbe 15.25 inches x 28.25 inches x 20 inches, {162922) N_/ J
Type £ shalibe 1.5 inches x 21inches x 16 inches, (122317) .
c. Bottom edge of box or extension shallbe footed with a minimum 11/4 inch flange.
d. Ground boxes shall withstand 800 Ibs. per sq. ft. applied over the entire sidewaltwith less than. /4 inch deflection
per foot length of box. Ground boxes and covers sholl withstand o test loading of 20,000 Ibs. over a 10 inch by 10 inch ’ oo - P2
- area centered on the cover with less than 1/2 inch deflection. Ground boxes and covers shall meet Western Underground . N M
Standards 3.5. Manufacturer shall supply certification by an independent laboratory or sealed by a Texas-Licensed For cover logo — Ie END
Professional Engineer. i : - see WA 4,e \
e. Covers shaltbe 2 inch (nomingl} thick polymer concrete. Al hardware shallbe stainless steel. Cover shalbe secured
with two 1/2 inch stainless steelbolts. Bolts shalibe self-retaining and shall withstand a minimum of 70 {t-lbs. - PLAN VIEW
torque ond shallhave o minimum 750 Ibs. straight pull out strength. Nuts shallbe floating and shaliprovide a minimum -
of 1/2 inch movement from the center of the nut. Covers shallbe skid resistant, minimum 0.5 coefficient of friction.
Covers shallbe interchangeable between manufacturers and shallconform to the dimensions shown herein. Unless .
otherwise approved by the Engineer, cover shalibe legibly imprinted with the following words in minimum 1inch ‘ . GROUND BOX COVER
letters: .
Ground Boxes containing wiring for troffic signals shdlibe lobeled, Danger High Voltage Traffic Signals.
Ground boxes containing wiring for ilumination systerns shallbe labeled, Danger High Voltage Humination.
Ground boxes containing wiring for traffic management systems shalibe -labeled, Donger High Voltage Traffic . . GROUND BOX COVER DIMENSIONS
Management.
Ground boxes containing wiring for sign ilumination systems shallbe labeled, Danger High Voltage Sign -
Blumination. . BOX DIMENSIONS *  (INCHES)
Ground boxes containing wiring for troffic signals that dlso contain Humination, powered by the signal . .
electrical service, shallbe labeled, Danger High Voltage Troffic Signal. . SIZE H ! J K L M N P

B. CONSTRUCTION METHODS . : AB&E 23| 23 3% |13Y | 9% | 5% | 1% 2

Il
u
14
(=
m

. 1 i

1. Ground boxes shalibe set on a § inch (minimum) bed of coarse No. 1aggregate as defined by Item 421 Gravel shallbe cep 30 % 0V 7|7V LR & % 1% 2
in place prior to setting box and conduits shalibe copped. Any gravelor dirt in conduit shallbe removed.

2. When required by Item descriptive code, construction of an apron encasing a ground box including concrete and reinforcing
steelshallnot be paid for directly but shalibe subsidiary to the ground box. Reinforcing steelmay be field bent.
Concrete for aprons shollbe considered miscellaneous concrete for testing purposes. Aprons sholibe cast in place.

3. Conduit holes may be cut in the walls of type B & D boxes at least 18 inches beneath the cover. . . : - - STANDARD PLANS
4, If, within the limits of this project, the Contractor must utiize an existing ground box ‘equipped with ¢ metclcover, —'/\%

the Contractor shallbond the cover o the grounding conductor with a 3 foot long flexible standed jumper the some size i TEXAS DEPARTMENT OF TRANSPORTATION
as the grounding conductor. Connection of bonding jumper to metal ground cover shallnat be paid for directly but shall ’ Trafflc Operations Division
be subsidlory to various bid items. The box(es) must be clearly shown on the plans with plan notes fully describing the
wark required.

5.1f there are other ground boxes with metal Covers within the project limits but not involved in the contract, the

Engineer may direct the Contractor to ground the covers, designating and identifying the specific boxes in writing. ) . ELECTR'CAL DETAILS-

This work wilibe paid for separately.

6. Termination to metal ground box covers shallbe made using a tenk ground type lug. ‘ : . GROUND BOXES

ED(3)-00
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its use.

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texos Engineering Proctice Act'. No warranty of on,\;
of this standord to other formats or for incorrect results or domages resulting from

kind is maode by TxDOT for any purpose whoisoever:

DISCLAIMER

DN:
CK:
Dw:
CK:

K}

ELECTRICAL SERVICES NOTES

All work, materidls, services, ond incidentals, whether or not specifically shown on the plans, which may be necessary for a complete
ond proper electrical service installation as specified in the plans to obtain electrical power (except extending primary lines to
electricat service) shallbe paid for, performed, furnished and instalied by the Contractor. The Contractor shallcontact the Utility
for metering ond shall comply with allUtility requirements.

Primary line extensions, when required, shallbe paid for under Force Account work. The Controctor shall consult with the oppropriate
Utility to determine costs and requirements, and shall coordinate the Utility’s work as approved by the Engineer. The contractor
shalibe reimbursed only the amount billed by the Utility. No odditional amount for supervision of the Utility's work willbe paid.

Moterials shallbe new and_unused, matericls and installation shall comply with the applicable provisions of the National Electrical
Code (NEC) and National Electrical Manufacturers Association (NEMA) standards and shallbe Underwriters Laboratories (UL) Listed. Electrical
Service conduits, conductors, disconnects, contactors, circuit breaker panel sizes, and branch circuit breakers, shalibe as shown in
the Electrical Service Data elsewhere in the plons. Faulty fabrication or poor workmanship in any material, equipment, or installation
shallbe justification for rejection.

The Contractor shall submit for approvaino less than six () copies of catalog cut sheets on electrical service materials.

Submitials shalibe legible and shallbe marked to indicate which product on a cut-sheet is to be supplied. Where manufacturer’s
provide warranties and guarantees as a customary trode practice, Contractor shall furnish to the State such warranties or guarantees.
The Contractor shallprovide locks keyed with Master #2185 for alllockable electricalenclosures. Unless otherwise approved by the

Engineer, enclosures shallnot be energized untillocks are provided ond altbolts are instolled.

Circuit directories, where provided, shallbe filled out. All breakers and components in shop built panels and enclosures shallbe
Jabeled with duo-colored plastic labeis. Color shallbe white letters with red background. Letters shallbe o minimum 3/8 * in height.

Enclosures with external disconnects that de-energize all equipment inside the enclosure, need not have dead front trim, except that
incoming line terminations shallbe protected from incidental contact. .

Stainless steel nuts, screws, bolts and miscelloneous hardware may be used when galvarized is specified. Al wiring and components shall
be roted for 75 degrees C. Minimum size for service entrance conductors shalibe *6XHHW.

I. Safety Switch. A safety switch, placed ahead of the meter, shallonly be used when specified by the Utiity and when shown on the
Electrical Service Data. The switch shallbe UL Listed, heavy duty type, 600 voit, unfused, with o UL type 3R enclosure ond
equipped with a solid neutral(s/n) assembly. The switch shallbe padiockable in the “on" position.

B Service Type. Electrical service types A, C,D,and T shalibe as schematically detailed on ED(4) or ED(5). Other service types shall
be us detailed elsewhere on the plans.

1. Branch Circuit Breakers. Circuit breakers shallbe thermal magnetic ond have a minimum interrupting capacity of 10,000 amps and o
voitage rating compatibie with their use. Circuit breakers shalibe sized as shown in the electrical service data. Circuit
breakers in panelboards and load centers shalibe fulisize and designed exclusively for the panelboord or load center in use.

Tandem and haif-width breckers shalinot be used. All circuit breckers shallbe permanently ond clearly marked identifying the
circuit or device attached. Circuit breakers shallbe UL Listed to UL489.

IV. Circuit Breaker Panelboard. Panelboards shallbe UL Listed and shallmeet Federal Specification W-P-115b, Type 1, Class 1requirements.
Panelboards shallhave copper-busses, a minimum of 6 one-pole spaces or as required in the electrical service data, and when required
willbe rated for service equipment. Enclosure shalt meet UL type 3R classification. Panelboards shallhave a threaded hub conduit
entry for conduit entering the top of the enclosure. Circuit breckers shalibe bolt-in type oniy.

V. Circuit Brecker Load Center. Load centers shallbe UL Listed, and shallmeet Federal Specification W-P-115¢, Type 1, Class 2

- requirements. Load centers shallhave copper busses, a minimum of 4 one-pole spaces, and shallbe rated for service equipment.
Enclosure shallmeet UL type 3R classification. Load centers shalihave a. threaded hub conduit entry for conduit entering the
top of the enclosure. Circuit breakers shalibe plug-in type only. Load centers for type T services shallaccomodate o maximum of
B one-pole breakers. -

VI. Separate or Auxifiary Enclosure. Separate enclosures for HOA, photocelland lighting contactors for types D &-T Services shalibe a
UL Listed assembly ond shallhave dead front trim. HOA switch operator shallextend through the dead front trim. Photocelishalibe
mounted inside the enclosure as described in paragraph Xifl, when required by descriptive code. Separate enclosures shall meet the
construction requirements of paragraph VIi. €. except that separate enclosure shalinot have externdl operating handle, need not have
a dota pocket and door may latch ot only one point. Contractor may install all equipment in one enclosure instead of two, when approved
by the Engineer.

Vil. Where a Type D or T service is provided, laminated “as built" drawings are required as shown on ED(5) VIIE: shallbe delivered
before completion of the work, to the Engineer in fieu of placement within these smaller enclosures. Conduit may not enter the back wall
of o service enclosure penetrating the equipment mounting panel. Provide grounding bushings on alimetal conduits, terminate bonding
jumper to grounding bus. Grounding bushing is not required when the end of the metal conduit is fitted with o conduit sealing hub or
thresded boss such as a meter base.

EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE
ELEC SERV TY X (XXX/XXX) XXX 000 XX_(X) XX (X) _ Example: ELEC SERV TY D(120/240)070(NSIGSITITP(O)

Standard 3-prong Conduit mounting

Photocelt 0
Re?:ec;zcle channel(Unistrut,
and photocell Kindorf, B-line

: or equal)

Type FDO Box

of top of pole

172" RM
Conduit, bend
to provide 1/2"
to 1" cleorance
between photo
celland pole.

above finished
grade or as
directed by
Engineer, and
as dllowed by

~~.__Service
support

TOP MOUNTED PHOTOCELL

Conduit support spacing 3 feet from enclosurei 5 feet mox.

Bracket attach. " g the enclosure
to equipment = — S
mounting panel

ENCLOSURE MOUNTED PHOTOCELL

For photocell specifications see ED{5),XINL.

{
8" } ) Within 6" to 8"

or 18 to 20 feet

utility company.

Bushing
or Bell

Photocell Enclosure wall
mounted ~
inside
enclosure
Three prong | T~
recept. (steel Two viewin
F g
housing) —_ . windows, one on
each side of

Cut top of

pole to enhance
run off when
required by
serving utifity

Point of attachment
to be below -~
weatherhead DN

Provide FD j-box,
and /2" to 1"
clearance from
pole to Photo
Cell

Pole brand
must be

5 feet

or less above
grade.

®

6" to 10"

)
r 10 G
4" typ.

Ll

Vsl
L
T
13

1- Cluss 5 pole, height as required
2 - Service drop from utility company

3 - Service conduit and service
entrance conductors(RMC)
(See Electrical Service Data)
Safety switch (when required)
Meter (when required)
Service enclosure
No. & bare grounding electrode
conductor in 1/2 " PVC to
p ground rod - extend 1/2 " PVC 6"
underground.
T 8 - 5/8 " x 8 Copper clad
ground rod - drive ground rod
@ completely underground unless
otherwise opproved by the Engineer.
9 - RM. conduit - same size os branch
circuit conduit.
@ 10 - Photoceland conduit -
if top mounted.
(See ElectricalService Data)
11 - When required by the serving
utility provide bare *6 awg copper
conductor. Run wire from pole top
to butt wrap or copper butt plate.
/@ Protect conductor to a height of
8 ft above finish grade.

@ {attached below weatherhead)
[

o

~NO O

A LIQUIDTIGHT FLEXIBLE
METAL CONDUIT
{if applicable)
- Liquidtight flexible metal conduit, may
be used when meter and service
enclosure are mounted 90 to 180 degrees
1 @ : to each other.
" - LFMC shallnot exceed 3 ft. and shall
@ be securely supported within one ft. of
each end.

typical

- Each end of LFMC must have a grounding
c e t bushing or be terminated with a
ouple to grounding fitting.
Circuit - A b :
Conduit .ne:utrcl conductor must be installed
within the LFMC.
- Bend in liquidtight flexible metal

<
v
Embedment

conduit shallnot exceed 180 degrees.
/ - A pulltest is required on alt

installed conductors, at least six
inches of free conductor movement shall
be demonstrated to the satisfaction of
the Engineer.

SERVICE SUPPORT TYPE TP (0}

(timber pole, overhead service, typical arrangement)

Upper end of ground rod to be
2" to 4" below finished grade

TIMBER POLE NOTES

GC= Granite concrete

13 - Branch Circuit Breaker

Schematic Type
. ; Reidentify with
Service Voltage (V. / V.1 e e——— § in. whitye tape Reidentify L1
Disconnect Amp Ratin where conductor 120 j240 or L2 with 6 in.
nec aung exits the red tape where
(000 indicates main iug only? weatherhead > P < conductar exits SCHEMATIC LEGEND
SS- Safety switch chead of meter Do not bond /1 g u) the weatherhead 1- ormitted
NS- No switch chead of meter Neutral bus to Neutral \ 2 -O)r;:t:r {when required)
and/or no meter required cuxiliory when @ \ @ 3 - Service Assembly Enclosure
Enclosure Type enclosure required N L_-‘/ 4 - Main Disconnect Breaker
yp [ ~3 (See Electricai Service Data)
GS= Gaivanized steel [ _ . 5 - omitted
SS» Stainless steel [ i .
1 6 - Circuit Breaker, 15A typical and max.

AL+ Aluminum : @ Q--—: \ l @ @ for control circuit wiring

. . jusasmmen L. @ = : 7 - Auxiliory Enclosure
Photocelt Mounting Location . \ = ) 8 - Control Station ("H-0-A" Switch)
T= Top of polg M ) l: 9 - Photo Electric Control{enclosure-
E- Inside service/seporate enclosure - ! N 4 j: mounted shown)
L= Luminaire mounted ( \ g U 10 - Lighting Contactor
N- None { -- N \ 11 - "Power Distribution TerminalBlocks

e ; @J (: ._:_:I: i N ( [ ;""j" ., e, v | 12 - NeutraiBus required when 120 v. lights
Service Support Type R [l .// / . \ are controlied by lighting contactor
L —_— ! I ] |
N

QC- Other concrete

Z -

I
G (See Electrical Service Data)

1. Conduit and conductors attached to service pole and underground within
12 inches of service pole sholinot be paid for directly but shollbe
subsidiary to the service pole.

2. Pole top mounted photocell, install on north side of pole or in
service enclosure as required. See Electricol Service Data.

3. Attach meter and service equipment with stainless steetor galvanized
chonnel {Unistrut, Kindorf, or equal). Gain pole as required to provide
flat surfaces for each strut. Paint ends of galvanized channel with
zine rich paint. Gain depth 5/8" max. Gain height 17/8" max. Strut
to be 1" max. deep, and 15/8" wide max. Secure each strut section to
timber pole with two galvanized or SS lag bolts, 174" diameter min. by
11/2" length min. Place flat cut galvanized or SS washer on each lag
bolt. Gain pole in a neat and workman-like manner.

4. Embedment depth shallbe as required in ltem 627 Treated Timber Poles.

5. Poles trimmed for excess length shallbe trimmed from the top end only.

=" . STANDARD PLANS
/7 TEXAS DEPARTMENT OF TRANSPORTATION

Traffic Operatlons Divislon
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TP= Timber pole
SP- Steelpole
SF= Steel frame

OT- Pole by others or paid

for separately
EX- Existing pole

TS= Switch geor-to be placed
on traffic signal pole

G -
l l Ground 1 1 ’ 14 - Circuit Breaker Panelboard

ELECTRICAL DETAIS-

LEVELS DISPLAVED
617890 m

5

4

3

BOBSIE263b4b5E6R7E68P9B0

2
718 |9 pojzipap

933435563738394041424.34445464748 FILE:
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RT+ Rectangular structurat
tubing
PS- Pedestal Service

0- Overhead service
U- Underground service

L

v Rod {See Electrical Service Data)
Typical Typical Typical 15 - Load Center
240 Vot S 20 550 voi 6 - Gromd Bt SERVICE SCHEMATICS AND
Luminaire Branch -Circuit Branch Circuit -
Branch Circuit —_— Power Wiring SUPPORT TYPE TP (OVERHEAD)
- m—— Control Wiring
—N— Neutrai Conductor (when required-to
SCHEMATIC TYPE T ) serve 120 v. loads only) ED(4)—OO
120/240 VOLTS - THREE WIRE o — Equipment grounding conductor-aiways required
o ©TxD0T April 198 Jor- kB Jor aW  [or-ON o 6C Jusre
install photocell and lighting . REISONS E T FECERA. 4D FROACT e
contactor when shown on Electrical 12-0p IR
Service Data. 12-22-00 Revision 5 15
Modify legend numbers iy o | seoton 5 .
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. NOTES:.

No warronty of any
its use.

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

of this standord to other formots ‘or-for incorrect resuits or domages resulting from

The use of this standard is governed by thé "Texas Engineering Proctice Act".

DISCLAIMER

CK:CW
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CGR:MT
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1. Luminaire conductors shalinot be looped through
controfler cabinet, K

2. Electrical system to “include an equipment grounding
conductor noted here as "G". Al exposed metalparts
are to be bonded to grounding .conductor.

3. Photocell, when required, shallbe mounted ot top of
pole or in enclosure as shown on ED(4) and ED(5) and
as required by descriptive code.

4, Roadway lighting fixtures, when required, shallbe in -
accordance with the materiaiond construction methods -
of the ftem, "Roadway lllumination Assemblies" except
for the test period for proper operation of the
lumingires. Instolled roadway fighting luminaires and
internally- fighted street name signs shallbe tested
for proper operation as a part of the associoted

. traffic signal system.. i

5. Internally lighted street nome signs (ILSN), when
required, shallbe in accordance with the ltem
"nternally Lighted Street Name Signs". Because of
the electricalisolation of ILSN hinges, o *12 green
grounding conductor shallbe run to the ILSN fixture.

6. Instali ground rod ot dlternate location when
directed by the Engineer. Maintain a minimum of 8 ft
in contact with. the earth.

. 7. Liquidtight flexible metal conduit, may be used when,
meter and service enclosure ore mounted 90 to 180
degrees to each other. LFMC shall
not exceed 3 ft. and shalibe securely supported
within one ft. of each end. Each end of LFMC
must have a grounding bushing or be terminated
with a grounding fitting. A neutral conductor must be
installed within the LFMC. Bend in
liquidtight flexible metal conduit shallnot exceed
180 degrees. .

8. Minimum embedment depth as per item 627 Treated
Timber Poles. . .

9. Pole to be set piumb.

10.Back fill thoroughly tamped in 6 in. lifts. Place
6 inches additional backfill above grade around pole
base to allow for settling, as per item 627. ’

11.Excess pole length shallbe trimmed from the top ata
slope to aid water run off.

12.Gain pole two places for each meter, service, separate
or guxiliory enclosure. See ED(4) for details.

13.Allllumingtion and power conductors to be pulitested
and megged. Do not meg traffic signal cable.

14.Enclosures are to be locked, and ground box covers are
to be boited before power is applied to the circuit.

15.Conduits entering top of enciosures to be fitted with
conduit sealing hub or. threaded boss, such as meter hub.
Off-set nipple, when required, shalinot be zinc-die-
pressure cast. Al metal conduits not connected to
conduit seeling hub, or threaded boss must have a
grounding bushing. Terminate bonding jumper to ground
bus. All conduits entering enclosures shalibe sealed.
Silicone shalinot be ollowed.

‘ below the "

Top of 1207240 VOLT Reidentify with
weatherhead | —] 3 WIRE SERVICE Gin. white tope

to be 2 to

&, 4" typ. : )

top of pole.

where conductor
exits the
weatherhead

AUXILIARY ENCLOSURE

—_—

s i> METER

LOAD CENTER
S

SERVICE

-ENTRANCE | |

SEPARATE CONDUITS

Reidentify L1or L2

with 6 in. red tape
where conductor exits TRAFFIC SIGNAL . POLE

the weatherhead IS

TYPE T
CONTROLLER

POWER BUS :

—_— _NEUIR&_B_U_S_1
SIGNAL

\ . CONDUCTORS

‘ CONDUIT

|

CIRCUIT
BREAKER

= [ARAY A

| whre 1

SIGNAL

CONDUCTORS TO
SIGNAL HEADS

ILS N LUMINAIRES ON

SIGNS SIG
(120V)

LAN

I

G

NEUTRAL ~ [

NAL POLES
(240V)

v FUSE

“\BLOCK

! ‘ MULTICONDUCTOR TRAFFIC —
e —‘—<SIGNAL CABLE FROM Ji N - =/

CONTROLLER i J

o = J ¢ |
(SEE NOTE D
—

Z®
=z

L\

METER

Ll «

T LOAD CENTER
i

[,

\\ 1- *6 BARE GROUND WIRE

IN V2" PVC

~._RM_CONDUIT ABOVE GROUND

5'USUAL (or as specified by localUtility Company)

L l PVC BELOW. GROUND (OR OTHER CONDUIT AS SHOWN ON SIGNAL LAYOUT)
-

VNI

N 18 inches
LA
Busting 1] &

Y g~ !

GROUND BOX -~ /

See TS-CF for
[:| controller
foundation
details

7 \
/ Y

/

See layout sheets
for signaipole type

GROUND
CONDUIT (SEE_LAYOUT SHEET BOX

\FOR DETALS)

\

VAV \\
1
Y

\

T~

Y SINGLE CONDUIT

3

A\

/

or Bell

5% X 8
~~__COPPER CLAD
GRQUND ROD-

BUTT-WRAP 8" typ.
GROUND

™~

%H, Weaver W 5/8
- or equal

ELECTRICAL SERVICE

(TYPE T TIMBER POLE SHOWN AS EXAMPLE, SEE
ELECTRICAL DETALS, LAYOUT SHEETS, AND ELECTRICAL
SERVICE DATA SHEET FOR SERVICE REQUIRED

AND FOR DETAILS.)

Unless shown elsewhere in the plans, electrical service data for Types D and T shallbe as foliows.

2 to 4 in. below grade.
Clamp - Blackburn GG

:S
SEE LAYQOUT SHEETS
FOR CONDUIT AND CONDUCTOR
SIZE AND LOCATION, AND

FOR THE LOCATION OF GROUND : See
BOXES AND GROUND RODS. _ for

L

"

EPARATE CONDUIT FOR LUMINAIRES

\

1" to telephone service

sheet TS-FD

whe

SIGNAL CONTROLLER

Foundation Detail
n required

SIGNAL POLE

ELECTRICAL SERVICE DATA

ELECTRICAL SERVICE : ' SERVICE
DESCRIPTIONC(SEE ED(4)) - | conpuit-
‘ SIZE
"(RMC)

CONDUCTORS | SWITCH | DISCONNECT | cONTACTOR |LOADCENTER

SAFETY MAIN TWO-POLE | PANELBD./

AMPS CKT. BRK. AMPS AMP RATING
POLE/AMP xxx {MIN)

CIRCUIT
NO.

BRANCH
CKT. BRK.
POLE/AMPS

KVA
LOAD

TY D (120/240)070(NS)GS(E)*=(x)

N/A 2P/70 30 ) 70

T.S.
Lighting

1P/50
2P/15

<71

TY T (120/240)000(NSIGS(E)==(x)

N/A None 30 70

T.S.
Lighting

1P/50
2P/15

=7

STANDARD PLANS

/7 TEXAS DEPARTMENT OF TRANSPORTATION
’ Traffic Operations Divlslon

ELECTRICAL DETALS-
TYPICAL TRAFFIC SIGNAL
SYSTEM DETALS

ED(7)

-00

©1x

=xx Eliminate photocell, contactor and seperate enclosure if lighting, or internaily lighted signs are not required by plans
=x See descriptive code in estimote for service support type.
* See descriptive code in estimate for overhead or underground service.

00T Januory 1992

| - KB

(bw-DN LCK-GC\ iN[G .

REVEHS. <1ate
5-93
10-93 z
4-98 comTt
12-00

feagha
WIRKT REGON

FEBERAL 40 FRUICT

Sl

E
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H
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DISCLAIMER:

The use of this standord is governed by the “Texos Engineering Practice

No warranty of any kind is made by TxDOT for eny purpose whotsoever.

TxDOT assumes no responsibility for the conversion of this stondard to

Act".

other formats or for incorrect results or damages resulting from its use.

LV:L2 for English 1.3 for Metric

STe1ACC: d48hplq:/usr/d482517

e
2

NOTES:

RGR7R8EIBOI313

LEVELS DISPLAYED

3p4psp

718 |8 poizipap

B33435R6R7RARIHOM 1H 2R JH 44 SHEH 71U 8

Anchor bol i |
FOUNDATION DESIGN TABLE fncher bolt desin develops e FOUNDATION SUMMARY TABLE ©
REINFORCING DRILLED a_SAFé)LE@GTH-ﬂ ANCHOR BQLT DESIGN FOUNDATION Foundation Design Loads. ‘AVG
FON  [DRILLED STEEL ), ! DESIGN LOCATION v lron | NO. DRILLED SHAFT LENGTH (&
TYPE | SHAFT TEXAS CONE PENETROMETER|ANCHOR T ¢~ FBOLT LOAD TYPICAL APPLICATION @) Foundation Design Loads are the IDENTIFICATION | BLOW (FEET)
DIA VERT SPIRAL blows/ft BOLT [qsh | CR ANCHOR MOMENTISHE AR _allowable moments and shears at s¢t. (TYPE| EA A
BARS | & PITCH ™19 15 40 DIA DiA_[TYPE | "k-ft_|Kips ; the base of the structure. : 30-A | 36-A | 36-B | 42-A
i , MARSH LANE 36-A) 4 48
24-A 24" |4- #5 |[#2 ot 12 5.7 5.3 4.5 Fa* 36 2 ¥ 1 10 1 Eg:frsc:lﬂfde' pedestal mounted @Foundctions may be listed seperately @ DRIVEWAY
or grouped according to similarity
. " - " Vo N M Iy. : of location and type. Quantities are
30-A 30 8- # |#3 at 6 1n3 10.3 8.0 1Y/ 55 17 2 87 3 ast arm assembly. (see Selection Table) for the Contractor's information only.
Mast bly. ( lection Table)
36-A 36" flo- B |#3 at 6" | 13.2 12.0 9.4 | 1% | 55 |19 2 131 5 |30 strain pole with see Selection Table @) Field Penetrometer readings at a depth
Mast arm assembly. (see Selection Table) of approximately 3 to S feet may be
36-8 36" h2- B [#3 ote" | 15.2 13.8 1.4 2" 55 | 2 190 7 |Strain pole taller tz;m 30" & strain used to adjust shoft lengths.
pole with mast arm @If rock_is encountered, the Drilled
42-A 42" f4- H |[#3 at 6" 17.4 15.6 1.9 2 Vg 55 | 23" 2 271 8 |Mast arm assembly. (see Selection Table) Shaft shallextend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic SignalPole ® Decimallengths in Design Table are
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) to alow inferpolation for other
. penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FON 42-A foot for entry into Summary Table.
MAX SINGLE ARM LENGTH 32 A 48’
50 24'% 24° - ANCHOR BOLT & TEMPLATE SIZES
23 28 X 28 BT 1@soLt| ToP | BOTT | BOLT | gy .
I% MAXIMUM DOUBLE ARM 32'X 28 - 32X 32' - IN. LENGTH | THREAD | THREAD | CIRCLE TOTAL DRILLED SHAFT LENGTHS 48
% g LENGTH- COMBINATIONS 36'X 36 = 4 . . JPRCU N
o5 ~ 20X 36 & Mt | 1ot 3 — |12 % | TV | 5% ~<e OF 75*‘\
44'X 28 44'X 36' % 1 l/z" 34 6" on 17" 10" Zu ”(’;\?:f ,,,,, "..'9&“,
£ " ' “ “ " " e “ v R
MAX SINGLE ARM LENGTH AN 36' 44 » 17 | 310 7 2" | 9 W | 7 % Fx * =
" iz 5 “ " [y AD i/ "
5. YWY 3 1 2 43 8 2 Y, 21 2% | 8l Lx i IN 2 x9
au 28'X 28 I ’ % \ 2 Yy 4'-g" 9" 3" 23" 13 Y 9 Yy c BRIAN K. SHEWSKI 5
b i A —— - - deeerenverernnseesanstnens e
@} MAXIMUM DOUBLE ARM 32'X 24 32'X 32 < @ Min dimensions given, (Y M
I .| LENGTH COMBINATIONS Sl N : longer bolts are acceptable. 65" ’%\68729 &7
Zo 36'X 36 Use average N value over the } KNS N ]
g RIYT PYRETS top third of the embedded shaft. / ) —Typ R BTES s
8” - - ignore the top 1 of soil. Conduit - permissible ‘\SS@E“ »
=] 44'x 36 Vet B Steel template W ONAL T~
_ 18 moiate. with splice AN SE o .
EXAMPLE! emplde wi 60% min
1. For 80mph design wind speed, foundation Span Wires holes ig" greater penetration THE SEAL APPEARING ON THIS DOCUMENT WAS ‘AUTHORIZED
30-A con support up to d 32'arm with P s o than bolt diameter BY
another arm up to 28 “— Luminaire Spiral BRIAN K. SHEWSKI, P.E. 68729 ON DECEMBER 20, 2002
2. For 100mph design wind speed, foundati Arm_(optional) Bond anchor bolts to pira ALTERATION OF A SEALED DOCUMENT WITHOUT PROPER -
SZCA cgpsup:ilgtnawgnglsep%%"mg:? aarrlr(\m rebar cage, two NOTIFICATION TO THE RESPONSIBLE ENGINEER IS AN
. - locations using *3 ertical QFFENSE UNDER THE TEXAS ENGINEERING PRACTICE ACT.
bar or *6 copper Bars
jumper. Mechanical
Circular Steel Heavy Hex S Sway Cable Anchor boltts‘ to .bet d éonﬁectors shallbe UL Boit Circle
Template £ opngx;mta eyb ‘?{'e" ed. Listed for concrete Diameter
2 Flat £ fc .na fwo ?(hs gre in encasement. ! .
Washers & ) ension from - the Span R1 may equalR if plate is
1 1Lock : Wire loads. welded of 3 or more segments. :
w
evor Bott iy TOP_VIEW GENERAL NOTES:
g ~ Ve to Yo" of Design conforms to 1994 AASHTO Standard Specifications for Structural
L TYP'CAL STRA!N POLE bolt shank shall Supports for Highway Signs, Luminaires and Traffic Signals and interim
< d } project above I Rentarain ‘steel shall conform to ltem 440, -
£ . concrete einforcing steelshall conform to ltem .
2 ASSEMBLY E 5 Concrete shallbe Class A or C.
8% LJ N b Yo Threads for anchor bolts and nuts shallbe rolled or cut threads of unified
~8 Type 1 F1 o Circular Steel ,h-g' nptlonalcoorse threod series except for A193B7 bolts which shallhave 8
S YP ] \ Template 'Uu:J pitch thread series. Bolts and nuts shallhave Class 2A ond 2B fit tolerances.
D ¢ 2 F—Type 2 (Temporary) B Galvanized nuts shalibe tapped after gaivanizing.
é 2 = Ay \ NE: AnAP:‘Chct))r I?mtls thcttﬁre 1"in diometer or less shallconform to ASTM A38.
< a1 - ength ; ~. - o> chor bolts larger than 1" in diometer shall conform to A36MS5 in
kS R-d z | gonduit (See Layout S : &2 gccordance with the item, “Anchor Bolts” or ASTM A193B7 or A687.
[ie] Orient as directed b. —\ Galvanize or coat with zinc-rich paint a minimum of the upper 14 inches
= Y i
= ILSN oy the Enaineer. 1or 2 \ [ L of allanchor bolts unless otherwise noted. Exposed nuts shallbe
K . Supporting . L. : tngineer. AR - N gaivanized or coated with zinc-rich paint. Washers shallbe galvanized.
Lo o \ 2 Sides Arm \ — Lumindire . ] required) ANCElinn > Templates and embeded nuts need not be galvanized g
ML \ Typ) \ Arm  (optional) VerticalBars (See Qs \J 1 /—AnBO;:thor -
™ Design Table f i | v
Circular Steel Template — é % &ef,ﬁ’,?,bef),e or size N E—« == —Circular '*3,‘8 " STANDARD PLANS
(Omit bottom template | Bond anchor bolts. to N Tt Steel S s’
- - = /
for FON 24-A S +| rebar cage, two locations /AT\/’_ q Template § y 4 Texas Department of Transportation
HOOKED ANCHOR ~ NUT ANCHOR S| using *3 ‘bar or *6 copper | ke e Trafflc Gperations Division
T | jumper. Mechanical connectors & .
(TYPE 1 (TYPE 2) ~| shalibe UL Listed for h= 23 ‘
CHOR BOLT SEMBLY ) ‘é concrete encasement. // =] § ) Sl TRAFF'C S|GNAL
AN AS 3 Class A or C — & a2
: = Concrete = . .
INSTALLATION PROCEDURE ) “ 3 Spirat 3 flat turns R py——— POLE FOUNDATION
Threads of anchor bolts shalibe “ . 3 top & 1 flat turn
cocte? with pI:pte join’; compound . Iol ; bottom. (See Design ; Changed to
prior to instaliation of upper [ A Table for size & pitch) p Drilled . p - -
nults 'Whe? egeztingdp_ole. After t é‘ Q! " Verticalbars may rest 7 Shaft Dia = A ::rcrlnﬁit::tlest:;w TS FD 9 9
. pole Is piumbed and in permanen - : on bottom of drilled hole < :
alignment, the exposed threads of ( om  of enclosure ©TxD0T August 1995 wr NS [o g5Y [om- MAO/MNF [ JSY/TER
painted bolts shollbe cleaned and TYPICAL MAST ARM L [f materialis firm enough _ELEVATION _ 3 . e | i @ pres
an_additional coating of zinc-rich . hanged from - 3
paint appled fo_ sedl the bl ASSEMBL Y concrete s ploced. FOUNDATION DETALLS A g 1od o
thread-nut joint. UFER ground r:-LUN TR [,

128
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DISCLAMMER

CK:CW
DV/:DN

No warronty of any

Texas Engineering Proctice Act™.

The use of this stondord is governed by the

TxDOT ossumes no responsibility for the conversion

kind .is mode by TxDOT for any purpose whatsoever.

CK:MT

LEVELS DISPLAYED

5
2

2p3

hZ

TR R ERPATE:

6R 7289301313

b

5pSH7hBPIB0

23R 4R 5]

53

pz

718 |9 paf1

333 4P5REsE7BRERR 04 H 14 24 30 44 SHER TH 8 FILE:

koEoE 1 b2baka

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

CW20SG-1D

TYPICAL HANGING SIGNAL INSTALLATIONS

WORK
R BEGIN £G20-9
e - Sou CW20S6-1D S620-1 | pup wopw| | 20N
L0SED LAE YoRK w/plaque - | NEXT 5 MLES TRAFFIC £R20-5
NAME -
Flagger & FCW20-7a sign may be B Cw20-5R  \HR ;_‘l BRC > oohsr | s DouBLE
required according to field conditions. CW20-5R 78] MEAD STATE =
: CW20SG-1D cW2056-1D (6] \ & A B ] s ER20-5
) n SG20-6 ague
Detector |_ 100" min _|_ L _L X l X | X J ? n:l Open @
ti v v 1 : - - - — o trench A
Location r T ] % 4] 4] ¥mmuT D::Irﬂbl! gugggs!edfhsut[mm s Mugmur_n E = 100 X X X
aper Len S X X 0Cing o evice n acin =
AN Posted 1:' 1?l‘ 12’ Onpu . Ona ? PX i ROAD NORK = ! 1 - L ! | |
- N . . ; . - Speadx | FOrmulo  |osreat [Offset [Offaet | Toper Tongent Distance 620-24 40 \ I I ’
= . Z; d]]]j: - - Floshing Arrow Panel A 30 | , 150" [165' [180' [ 30 | 60-75' 120 nigor:t
- St I = — — — — — 35 |- o [205'[2257|245'[ 35" | 70'-90" 160' {optional I . n
L= L= 40 265' |295' |320'| 40' | 80'-100° 240 { ) 2 a q ‘ﬂ ‘ﬂ
45 250'1495'|540'| 45' | 90'-110° 320° Y ¥ ey PR R
50 500' {550'|600' | 50' | 100'-125' 400 - -
> \ S5 | .y |550']605'|660'|55' |10-140" 500 MAJOR STREET N
_ e —  —  —  ——  — — — = & 60 600" {660' |720' | 60" {120'-150" * 600 ~ r
fe— 6 ‘{715 | 780"} 85* |130'-165" x 700 . ..
5 650 5 [F |}’ [}’ l Channelizing -7 [Ia
70 700'|770'{840' | 70' | 140'-175’ * 800" A .
. devices shall D .
Daytime - Four Lane Roadway X ConventionalRaods Only SG20-1w/plaque be reflectorized. ROAD YORK (optional)
X X Taper lengths have been rounded off. or SG20-5T SIGNAL G20-2a
LeLength of Toper (FT.) W-Width of Of{set (FT.) SePosted Speed (MPH) WORK )
WORK| EG20-9 |, womR AERD
ZONE | =575 5 NT s WS | : l o <
TRAFFIC R NAME SIGNAL
e L em L) x| oo | | oo o> e
l \ [ [ ! e ST ]
5 oo | ER20-5 Heavy Work Vehicle
Paved Shoulder J ‘ LPaved Shoulder \ . x @ Plaque SG20-6 CW20SG-1D @ Emjj
" . - \ q]ﬂ:] : w " Flashing Arrow Ponel , A ' ) ) n Channelizing Devices
" = i
i T (n CATTON mode) A TYPICAL ADVANCE SIGNING Floshing Arrow Panel
KEEP /'ﬂ - % <—— % . " FOR LONG TERM ond INTERMEDIATE-TERM STATIONARY WORK OPERATIONS @ Flashing Warning Light
ﬂ ,L' « §5 o . - g m " . _ Observe Warning Signs State Law {(R20-3) may be required
if called for elsewhere in the plans.
b Paved Shouder ] RIGHT ( I e Paved Shoulder / Location willbe as directed by the Engineer.
) | R4-7b | Flagger & CW20-7a sign may be . !
\ - ) required according to field conditions. CW205G-1D - A The arrow panelmay be omitted when stated elsewhere in
the pians:
WORK D . _ NORK
AEND aytime - Two Lane Roadway HED
CW20SG-10 ECW1-6a ECWi-6a Typical channelizing device is the 28" cone. Plastic
’ TYPICAL DETECTOR INSTALLA‘”ON grw:ns orae{t:(;ulponels may be used if approved by. Fhe
OR OTHER WORK OPERATIONS THAT ARE SHORT TERM OR SHORT DURATION > —// Gooree o Som SL‘;':;;“’“"NOT be used as a channelizing
X . . . For severdiclosely adjoining projects, advance signing
Nighttime Channelizing Devices shallbe reflectorized. / / " may not be required in advance of each intersection,
o . ) but only in advance of the intersections at the project
TI]D. " - b, N I}; n "t _'max limits. See detcils elsewhere in the plans for edvance
- = - L Y signing requirements. o
. Sidewalk L Crosswalk S Sidewalk L %‘l Crosswalk Advance signs shallbe in place when signal construction
. | I L operations are in progress. The contractor shaliremove
@ Bldg. ™ Bl T advance signs when no construction operations. are underway.
m ] | 5R g 5R ‘Obstructions or hazards at the work area shallbe clearly
R'g"(b / . min l}f\ 4} min marked and. delineated at alt times.
| max Alholes, trenches or other hazardous areas shallbe
) adequotely protected by lights or other protective devices.
CW20SG-1D =x : Trenches shallbe covered or surrounded with orange plastic
. q construction fence os directed by the Engineer.
Flagger and FCW20-7a sign may be required according to
<;'_| field conditions. Vehicles parked in roadway shailbe equip-
ECW1-6a ped with two strobes. High level flags at corners of vehicle
may also be used. Work operations that require work vehicle
in traveled way 20 minutes or less may use cones, high fevel
ECW1-6a . flags and strobes as advance warning devices. Cones should only
. 4' max be placed around vehicle. Flaggers may be used on high speed
. - ¢ ruralintersections.
[ LT T [ [ ke 1
" W ol I
Sidewak gy —> oR Sidewalk - TR =t STANDARD PLANS
xxxxxx T 4  Texas Depariment of Transportation
Bidg. Bidg. Traffic Qperatlons Division

TRAFFIC SIGNAL
INSTALLATION
TYPICAL DETALS

WZ(BTS-1)-99

Channelizing devices should not be placed closer than 5 foot radius (minimum) to signal poles.
Parking may be eliminated by placing chonnelizing devices in spaces.
If pedestrian walkways are blacked, refer to TMUTCD Part WI.

TYPICAL RESTRICTED PEDESTRIAN MOVEMENTS
FOR ALL WORK OPERATIONS REGARLESS OF WORK DURATION

10/99 Revision

Added "BEGIN" to
"ROADWORK NEXT

SHEET 10F 2

XX MILES" sign ©Tx00T Aprif992 low-GR8  [o GRB |- FON e GAL
OR OTHER WORK OPERATIONS THAT ARE SHORT TERM OR SHORT DURATION G FEOERAL A0 PROKCT el
. 3 ) ‘ . Added "WHEN A 8
x Advance warning channefizing devices ore optiondl. WORKERS ARE 4-98 comt e | e ) T
PRESENT" ploque o9

{1164




DN:LR

DISCLAIMER

Ci:Cw
DW:DN

No warranty of any

"Texas Engineering Proctice Act".

kind is' made by TxDOT for ony purpose whatsoever. TxDOT ossumes no responsibility for the conversion

of this stondord to other formots or for incorrect results or domages resulting from its use,

The use of this stondard is governed by the

CK:MT

ILE:

2

5263

T EE|PATE:

aBQ

b

6R7pPapaRolzIE

758

bsh

B

B6

LEVELS DISPLAYED

QIS 1B 2B 3P4E 5|

33343536 R738ROH O 1120 31 44 SHEH TR B| -

¢9)

TYPICAL SIGNS USED IN TRAFFIC SIGNAL CONSTRUCTION AREAS

ﬁ— R"lyz" 24 ;EJVZ"R o l
I i NIES - 12
. 390
s § 2 NAME By
»  ADDRESS 5
m 30" @['TI"Y g;}D"
q
v STATE )
1 =
7 T A
/+ CONTRACTOR ;g
5D .
5620-6 Letters - Block
3" 48" X 30" Border - Black
> Background - Orange or
R4-7b Letters - Black White Refl.
" " Symbol - Black
24" x 30 Border - Black
Background - White Refl. Alternate legends
" " (LI 47)
LEFTI = ez i, 1500 FT =
T 1 3"
-|[l/5 wilE]: 1000 T~
5
500 FT e
Distonce Ploque
30" X 12
| I MILE -
8"D
X 3 s 3 %u
]} 2|| /a" .
o ¥ END o
24" 3 Y
ROAD WORIK [
n
CW20-5R 4 Y
il LEFT
Legend - Bla:k G20-20 gz:tdeerrs - BBII:S: "
Sorder - Blad cw20-5i 48" X 24" Background - Orange Refl.

Background - Orange Refl.

TYPICAL SIGN SUPPORTS

FIXED
SUPPORTS

‘35/
N

Curb

T

WOOD_ POST SIGN SUPPORT: for
36" x 36" ond smaller warning
signs, and other signs having
on creo not exceeding 12 sq.ft.

Warning
Light af
[y required} 123
-l =
Soa L] L1 L]
o ‘g‘ L) 'g‘ +
-5 3 5 S )
= e . = e i
K] 3 Nominal 5 | mn I
kel gt = ]
d 3 4'x4 s 3 Nominal
- = / post ford = 476"
n @A — X
9 7' - 7 - post
g 2 A
o o
a a
RS Z2trznrzng; I 22277

WOOD POST SIGN SUPPORT: for 48" x 48" warning signs.

Signs erected on fixed supports shallbe ot a minimum height of 7 feet.
Embedment depth for wood sign supports and post type barricades should be 3 feet minimum,

unless specified eisewhere in the plans.

Driveable sign supports may be used and shallbe installed in accordance with the

maonufacturer's recommendations.

36" X 36"
Legend - Black
Border - Black

Bockground - Orange Refl.

CW20SG-10
48" X 48"

Letters - Black
Barder - Black
Background - Orange Refl.

48"

BEGIN

Legend
Border

6"C
]
[ 770

4

7'D

L e =
R @ A @ W @ R K s ‘5'/"?' Letters - - Black
[N] EXT 5 IMI ﬂ (LIES 3;2.. ggtr::;:ound- -B‘g::nge Refl.
r!JVz"R 48" ——
i -
«\l __BEGIN | &
o WORK eyt
5"D
z/‘ R @ AD 22" Letters - Black
[N] EXT 5 M {] L ES :;f" ggcr:g::ound- -Bgf:hge Refl.
L —— =A

Spring 24" max.

mount —,

PORTABLE SUPPORTS

A

Short Term Stationary/Short Durotion

WOOD POST SYSTEM

FOR FIXED SIGN SUPPORTS

1/
Dia.(typ)

0._._.._-

18"
7 0|+
4
Direction . ¥
of Tratfic 3} )
Nominat Maximum Minimum -Orilled
Post No.of Sq.feet of Soil Holels)
Size Posts Sign Face  Embedment Required
4 x 4 1 12 36" no
4 x 4 2 21 36" no
4 x6 1 21 36" YES
4 x6 2 36 36" YES

FCW20-7a
48" X 48"

SPECIFICATION REFERENCE TABLE
MATERIALS AND TESTS DIVISION SPECIFICATIONS

» PLYWOOD SIGN BLANKS DMS 7100
e i ALUMINUM SIGN BLANKS DMS 7110

FLAT SURFACE REFLECTIVE SHEETING, TYPE A

i (ENGINEER GRADE) DMS 8300
FLAT SURFACE REFLECTIVE SHEETING, TYPE B

(SUPER ENGINEER. GRADE) DMS 8300

FLAT SURFACE REFLECTIVE SHEETING, TYPE C

I (HIGH SPECIFIC INTENSITY) DMS 8300

1

—

- Black
- Black

Background - Orange Refl.

2R

36"

..

24"
5 4
™
Letters - Black
£620-3 Border - Black
36" X 24"  Background - Orange Refl.
Al
LL__‘/z R 3 ;
3
s 3
%" , -
o
3¥,
@ @ M L E e
3
ER20-5 Letters - Block
" " Border - Black
36" X 36 Background - White Refl.
Re1/p"

36"

WHEN -
WORKERS

i

ARE PRESENT

ER20-5 Letters - Black
Ploque Border - Bilack
35" X 18°  Bockground - White Refl.

GENERAL

Stondard signs shallbe used as required by the BC Stondard sheets, the
plans, or as directed by the Engineer to regulate, warn, ond guide troffic.

Alsign usage and erection shallbe in strict accordance with the "Texas
Monudlon Uniform Traffic ControlDevices for Streets and Highways" (TMUTCD).
The Contractor shall maintain each sign as directed by the Engineer.

The Contractor may use either the sign designs shown on the BC Standard
Sheets, or those sign designs shown in the “Standard Highway Sign Designs for .
Texas " (SHSD). Al work zone signs provided for in the TMUTCD but not
detailed in the plans may be used when directed by the Engineer.

REFLECTIVE SHEETING

Reflectorized signs shallbe constructed of retroreflective sheeting
meeting the color and reflectivity requirements of Material Specification,
DMS 8300 or DMS B310. Day only is defined os a device that is used only
during daylight hours. .

Type A.B or C sheeting moy be used for ofl, doy only, applications.
Type A sheeting should be used for oll, white background, regulatary signs. .
Type C sheeting shalibe used for dliother applications.

The above applications of sheeting grades to different type signs will
apply unless otherwise specified in the plans.

TYPE A - Engineer Grade

TYPE B - Super Engineer Grade

TYPE C - High Specific Intensity

WORK DURATION TERMINOLOGY-(as defined by the “Texas Manudlon Uniform
Traffic Control Devices" Part VI
Long-term Stationary - occupies a location 3 or more days:
Intermediate-term Stationary ~ occupies a location from overnight to
3 days:
Short-term Stationary - daylight work that occupies a location from
" 1to 12 hours:
Short Duration - occupies a location up to 1hour.

SUPPORTS AND MOUNTING HEIGHT

The bottom of Long-term / intermediate-term signs shoiibe at lecst
7 feet above the paved surface. The bottom of any supplementary ploques
shalibe at least 6 feet obove the paved surface.

The bottom of Short-term '/ Short Duration signs shallbe o minimum of
1foot above the pavement surface but no more thon 24" gbove the ground.
Leng-term / Intermediate-term Signs may be used in fieu of Short-term /
Short Duration signing. Short-term / Short Durations signs shallbe used
only during daylight and removed at the end of the workday.

Reguigtory signs shall be mounted at least 7 feet above the paved
surface regardless of work duration. :

SIGN SUPPORT WEIGHTS

Where sign supports require the use of weights to keep from turning over,
the use of some type of sondbag is recommended. The use of pieces of rock,
concrete, iran, steelor other solid objects willnot be permitted. Sandbags
shationly be placed dlong or upon the base supports of the device and shalf
not be suspended above ground level or hung with rope, wire, chains or other
fasteners.

REMOVING OR COVERING

When sign messages may be confusing or no longer apply, the signs and
supports shallbe removed from roadway and shoulder, or the signs shallbe
completely covered. Turning signs from motorists view willnot be dllowed.
When signs are covered the materiatused shallbe opaque, such as heavy mil
biack plastic. Burlap shalinot be used to cover signs. Signs shali be
removed upon completion of the work.

Duct tape or other adhesive material shalinot be affixed to sign face.

10/99 Revision Added detoils of Short

Term sign supports
A Added chart to page

s STANDARD PLANS
7 TEXAS DEPARTMENT OF TRANSPORTATION

Traffic Operatlons Division

A Added new signs

Added detail for
use of 1- 4"x6" post

Only pre-quolified products shallbe used. A list of
comphiont products ond their sources may be obtained by
writing, coling or faxing:

Standords Engineer :

Traffic Operations Division - TE

Texas Department of Tronsportation

125 Eost fith Stroet

Austin, Texas 78701-2483

Phone (512) 416-3120

Fax (512) 416-3161

E-mol TRF-STANDARDEmailgw. dot.state. tx.us

TRAFFIC SIGNAL
INSTALLATION
BARRICADES AND SIGNS
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Arm ROUND POLES POLYGONAL POLES doti
F oundation
Length [T, Do D, Dy [Dthk D, Do D,, Dy  [Dthk e
ft. in. in. in. in. in. in. in. in. in. in.
20 10.5 7.8 74 6.3 179 1.5 8.5 7.7 6.8 179 30-A
24 1.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 179 30-A
28 1.5 8.8 8.1 7.3 179 12.5 9.5 8.7 7.8 179 30-A
32 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 .239 30-A
AT 36 12.0 9.3 8.6 7.8 239 | 12.5 9.5 8.7 7.8 239 36-A
40 12.0 9.3 8.6 7.8 239 13.5 10.5 9.7 8.8 239 36-A
44 12.5 9.8 9.1 8.3 239 14.0 1.0 10.2 9.3 .239 36-A
48 13.0 10.3 9.6 8.8 239 15.0 12.0 .2 10.3 .239 36-A
Arm ROUND ARMS POLYGONAL ARMS
Length [ L, D, D, ©.thk Rice L, 0, @ D, @ thk Rise
ft. ft. in. in. in. ft. in. in. in.
20 19.1 6.5 3.8 179 1'-9v 19.1 7.0 3.5 179 1-8"
24 231 7.5 4.3 179 i-10" 23.1 - 7.5 3.5 179 1-9" .~"BE\'\
28 27.1 8.0 4.2 179 - 27.1 8.0 3.5 179 7-10 ;‘/:g\?_, ....... ,,76‘*‘\‘
32| 310 9.0 47 | a79 | 21 31.0 9.0 35 | 79 | 2-0" Lo SORN
36 35.0 9.5 4.6 179 2'-4¢ 350 ° | 10.0 3.5 179 207 4 **_: I -._**’,
gn T - S P Ho
40 39.0 9.5 4.1 .239 2'-8 39.0 9».5 3.5 238 2. 3“ s BRIAN K. SHEWSKI 5
44 43.0 10.0 4.1 .239 211" 43.0 10.0 3.5 239 2'-6 '....: ......................... reh
48 | 470 | 105 4.1 239 | 3-4 47.0 | 1.0 3.5 | .239 2-9" ey ,%\68729 &2
Ds - Pole Base O.D. D, - Arm End O.D. (,O/%\’-.,QJST 1A ‘é«j
Dig = Pole Top 0.D. with no Luminaire L y = Shaft Length ‘\SS Tteraiaeet -
and no ILSN L = Nominal Arm Length \\ '/DNAL LN 2
D24 - Pole Top O.D. with ILSN M -~
w/out Luminaire
D3p = Pole Top O.D. with Lumingire THE SEAL APPEARING ON THIS DOCUMENT WAS AUTHORIZED
. D1 = Arm Base 0.D. BY
@ Thickness shown are minimums, thicker materials may be used. BRIAN K. SHEWSKI, P.E. 68729 ON NOVEMBER 30, 2001
ALTERATION OF A SEALED DOCUMENT WITHOUT PROPER
@ Dy moy be increased by up to 1" for polygonal arms. NOTIFICATION TO THE RESPONSIBLE ENGINEER IS AN
OFFENSE UNDER THE TEXAS ENGINEERING PRACTICE ACT.
. Nominal Arm Length - L
~——See "Tenon Detail" -
e - 90° 2
/——See Stip Joint Details 29
N ||
: iy
—Mast arm ,—Lumingire Arm -
' . connection- { See Sheet "Lum-A"
Note: The arm shallbe fabricated straight with See Sheet
the unloaded rise measured as shown. "MA-C" See Sheet"MA-D"
. -Detail A
TRAFFIC SIGNAL ARM 'y D30
B -
(Fixed Mount) LSN A G y i See
m Connection- Sheet
See Sheet "MA-CULSN)" - | Nom Arm Lgth ¥ fuMAefDu
) _ \(8') /{ Detal
Nominal Arm Length - L {/ B.C.J
See Sheet I or K
Bracket Bracket "SNS /
| Assembl n . j
% d \,l EL PASO ST. |__ S
losnnl (TT7 — [ = || c—

VIBRATION WARNING

Mast Arms of approximately 40' or longer are
subject to possible harmonic vertical vibrations
in light wind conditions due to unusual combinations
of signalnumbers, weights or positions, arm-wind
orientation, and arm-pole stiffness. Arms shallbe
visually inspected in 5 to 20 mph wind conditions
after signalhead installation and, if vertical
movements with g totol excursion (max positive to b
max negative) of more than approximately 8" are
observed at arm tip, damping devices or other means
shallbe fitted to the arm(s]. The necessary damping

AFNNANEEE ACC: d48hpiq:/usr/d482517

SHIPPING PARTS LIST

Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm

connection bolts and washers and any additional hardware listed in the table.

30'Poles With Luminaire 24'Poles With ILSN " 19' Poles With' No
ermr;nul Above ht_:rdwcre pius: One Above hardware Lumindire and No ILSN
Length {or two if ILSN attached) plus one small
s,rnallhond hole, clamp-on hand hole See note above
simplex i
ft Designation Quantity Designation Quantity Designation Quantity
20 20L-80 20S-80 20-80
24 24L-80 24S-80 24~-80
28 28L-80 28S-80 28-80
32 32L.-80 325-80 32-80
36 36L-80 1 36S-80 36-80
40 40L-80 40S-80 40-80
44 441 -80 1 445-80 44-80 1
48 48L-80 48S-80 48-80 1

Troffic Signal Arms (1 per Pole)

Ship each arm with the listed equipment attached

17'-0"Min-19'-0"Max-17'-6"Nom.
{unless otherwise noted)

Traffic Signal Arm
See Above Detail

\

)

18'-0" Nominal

/

/

//)

23'-6" Nominal

30'-0"
35'-0" Nominal Mounting Height

Type I Arm (1 Signal) Type II Arm (2 Signals) Type I Arm (3 Signals)
Nominal
Lenrgnth 1Bracket Assembly 2 Bracket Assemblies 3 Bracket Assemblies
ft Designation Quantity Designation Quantity Designation Quantity
20 20@1-80
24 241-80 2411-88
28 281-80 2811-89
32 3211-80 32111-89
36 3611-80 36111-88 1
40 40811-80 40111-8@
44 4411-80 44111-80 2
48 48111-80 1
Luminaire Arms (1 per 30 pole}
Nominal Arm Length Quantity
8' Arm 2 @) supply Option "A" unless
otherwise noted
ILSN Arm  (Max. 2 per pole) Ship with clamps, bolts and washers
Nominal Arm Length - Quantity
7' Arm
9'Arm

Anchor Bolt Assemblies (1 per pole)
Anchor Anchor Each anchor bolt assembly ‘consists of the following:
_ Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
Diameter Length Quantity 8 flat washers, 4 lock washers and 4 nut anchor
7 T-6" devices (Type 2) per Standard Drawing "TS-FD".
I n _gqn
172 3 Templates may be removed for shipment.
1 y“.. 310"
MODIFICATIONS
REMOVED BRACKET ASSEMBLY SHEET 10F 2

OECNONONO!

OPTIONS A AND B
REMOVED CGB CONNECTORS

REMOVED TENON DETAL

REQUIRE MEASUREMENT OF

y 4

=k Texas Department of Transportation
Trafflc Operatlons Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

2
—
o
P
ErEs device(s) or other remedial measures shallbe as / | POLE HEIGHT
rCI recommended by the fabricator. Excessive vibration See Sheet 4 /
%—f% - shallnot be allovyed to continue for more thc\r? tr\f:ol dcslys. . "MA-D rg\:cgﬁﬂolhé?milgNAL HEAD SINGLE MAST ARM ASSEMBLY
sliNiE2 ——— ——— " 11/99 Revisi "
E 92% NN N N7 ‘y/(/_’}‘\;/’,’//p:\\\;(; 99 Revision (80 MPH WIND ZONE)
g2 S : ' Chc{n_ged to
N EI Foundation ) & Faciitate new SMA-80(1)-99 (DA‘—)
Sl Tcfeol~ See Sheet ; terminal strip
SR ‘ nTS-Fp" - enclosure e SHA-E00GH ov NS Jco JsY_ [ow MM o JSY
hid 53: g g STRUCTURE ASSEMBLY ©TxD0T 2001 OIST |FED REG|  FEDERAL A0 PROJECT 10, & | SHEET
B - REVISIONS DALLAS | B 26
o E’%‘ g "5:9995 SounTe COMTROL{SECT | J0B |HGHWAY
BISHE COLLIN

122A
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DISCLAIMER:

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Stainless steelbands Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and cast bracket as and Interim Specifications thereto. Design Wind Speed equals 80 mph
in "Astro-Brac"” with

plus a 1.3 gust factor.
1/2" Dia Threaded

Coupling. Poles are designed to support one 8'-0" luminaire arm, one 9'-0"

internally lighted street name sign and one traffic signalarm with a
length as tabulated. The specified lumingire load applied at the end
of the luminadire arm equcls 75 Ibs verticaldead load plus the
horizontal wind load on an effective projected area of 1.5 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 verticaldead load plus
horizontal wind load on on effective projected area of 11.5 sq ft.
OPTION C The specified signolload applied at the end of the traffic signalarm
equals 180 Ibs verticaldead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actualarea times drag
coefficient). -

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signalarm connection details, "MA-C (ILSN)" for internally lighted
street name sign arm connection details, "LUM-A". for lumingire arm

79" thick . issibl ) and connection details, "SNS" for internaily lighted street nome
—— 179" thickness is permissible sign- details, and "TS-FD" for anchor bolt and foundation details.
for Tip Section See "MA-C" for material specifications.

Second longitudingl
Seam Weld is
permitted for
polygonal arms if

Min Lap Fabrication shallbe in accordance with the Specifications and
Dy exceeds 10"

6'-0"(Min) ~ 11'-0" (Mox) equals 1.5 with the details, dimensions, and weld procedures shown herein.
¥ e times female ) Weld. references call for p_reopproveq wad prqcedures which the
9t Fabricator must obtain prior to fabrication. Miscellaneous welds
which do not call for preapproved weld procedures are nevertheless
subject to rejection for poor workmanship. Materials, fabrication
tolerances, and shipping practices shallmeet the requirements of
this sheet and the Specifications. ’

MA-1 Note: A slip joint is 4 - ¥;" Dia holes and 1- 3% Did' k Unless otherwise noted, aliparts shallbe gaivanized in
permissible for arms galv A307 bolt. Tack weld .accordance with the Specifications.

40'and greater in nut to thread projection

its or damages resutting from its use.

Longitudinal Seam Weld must be ) - length. The slip joint after making joint. _ Special design require submission of shop drawings in accordance
oriented within the lower 90 ° shallbe made in the Repair damaged galvanizing in with the item “SteelStructures".
of the signalarm. ShOF;» %Ut rgdyhbe "'gqs‘}h bled. - accordance with the specifications.

) marked and shipped. disassembled. A The pole heights are for bidding purposes only. Prior to fabrication,

the Contractor in cooperation with the Engineer shail make field

measurements to determine the actualpole height necessary to ensure
ARM WELD DETAIL - SLIP JO‘NT DETAIL a verticle clearance of 17'-6" min., 19' max.

other formats or for incorrect resul

NOTE:

Pole manufacturer shalf drill
/2" hole in bottom of mast
arm at end plate.

= ]ACC: d48hplq:/usr/d482517

(for hot-dip galvanizing) ’ ‘ //——' E}r‘lgp:mt’ge :‘/g‘t'cthhigl:mmin. - SHEET 2 OF 2
e {
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MA-3

2

” | SINGLE MAST ARM ASSEMBLY

COUPLING DETAILS PLATE WELD DETAIL (80 MPH WIND ZONE)

SMA-80(2)-96 (DAL)

LEVELS DISPLAYED
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ARM_SIZE e ARM_SIZE cor Mc-2
c 5 T~
B; = A |8 o | E |gau 5, = A | B |C|D|E | ’ MATERIALS
in. in. in. in. jin. in. |in. in. in. in. in. in. in. in. |in. in. MC-2
6.5 179 2 |3 9 6 1 1 7.0 179 11 11 8 8 |1 {1V p Round Shafts or ASTM A595 GR A, ASTM A570 GR 50,
75 179 3 ) 10 & 1 1 75 79 p 1 P 8 Va |1Ya Ty MC-2 Polygonal Shafts ASTM AB07 GR 50, ASTM A572 GR 50 or A36M50
8o | av9 |1a [0 | n |7 (1% |1% 80 | ave | |n |8 |8 {1 |1V & Plates @ ASTM _A36 OR A572 GR 50 or A595‘2 or A36MSO
9.0 179 B | 1 13 (8 (1|1 9.0 179 13 |13 {10 {0 (1Y liVa : c tion Bolt ASTM A325 t wh
9.5 179 17 112 114 t9 |11t 10.0 179 13 |13 o [ |11 AV 4 _°nnec on Fots Sxcepl wnere n_Oted
o5 | 239 |18 112 115 |9 [VAl1Y%. 95 | 235 |3 |13 |0 |0 |1 |1% / ¥ Pin Bolts ASTM A325
10.0 239 [ 18 {12 {15 19 1:5‘ 1Y 10.0 239 |14 J 14 | n | n 11114 ’JZ Pipe ASTM A53 GR A or B, or AS01
10.5 .239 18 |13 115 1w |1% (1% 1.0 233 |14 14 [ 1 1 |1V {12 ( ™ A : ; .
e . Galvanized steel taint |
1.0 239 |18 |13 115 {10 [1% (1% 1.5 .239 r w (14 [ n [n [ 1% \'——'"‘\Ql_/{ Misc. Hardware o e a0 stainiess stee
; Mc-1 . e[ . ==
Mc-1 e[ Yior 7 ] L/ (A T5=
' & g/ ;/7 . E N Y W AN . .
Yeor 79 /iex 34 ° ~ E I Hex %o o -‘_E | '..,\“’/ m Any of the materials listed for plates may be used where the
N g mc-1 ~ Yl — % 6 ts P DETA"_ A < RN drawings do not specify a particular Grade designation.
—- ior 30 “Tex WL — %" Gussets P | - ~
. fox i/ o 1y /ttop % bottom) : 2 .
o 3 . A (2) If A595 materialis used, it need not be cold worked to A5385
(Sce)::tioget?)l# ;eq?wbm'entts_, but materialmust have 40 ksiminimum yield prior
o . o fabrication.
o o las DETAL B
\ ~—— See "Detail B" s
€ Conn. Bolt ¢ Do (Option 2% Yen Ve
onn. Bolts Arm — - S “
(4 total with m T Me3 € Conn. Bolts € Aarm — /L——\‘ %" Gusset LP %" Flange P .
1flot & 1 PR > (4 total with L ol o
lock washer MC-2 7 /_\[ e 1 flat & 1lock [ 7—V-J\Mc-2 g g
o) . | washer each) —— r’f";:;/ #e . o o y 7 7, T
) /—@2 /2" dia hole ol ? ': // // / Clamp PL
in plate b ° ° / /,/
. | N /7 /) o f /
<| © ; <] © _l— //// L T Min. 85%
’ g R Penetration
. N . T AR s ] except
] @ | 7 P " -
1 N — [ T2 %" dia hole K T Dator 3"
~ T 4" dig hole in pole & plate Arm ———e
d in pole . Arm ———y . /|
@a\/ @ Deburr -holes and g
€ Pole @ Deburr holes and € Pole offset as shown
offset as shown for drainage FIXED MOUNT ARM CLAMP-ON ARM
for drainage -
ARM SIZE [CONN. BOLTS JPIN BOLTS ARM SIZE ICONN. BOLTS PIN BOLTS ARM_SIZE [CONN. BOLTS JPIN BOLTS GENERAL NOTES'
e A F No e o T Dia Dy ¥ A F T No. Dia | No. | Die Fy A F No Die TNo. [ Die Clcber-or}\dﬁtcl}s are 1use<|‘j fcér the tsecond arm on dualmast arm
| i _ | ¢ h . _ _ _ - 1 . h - - _ R . . assemblies. aximum " wide vertical slotted hole may b
. . . n. ea. in. ea. | in. in. in. in. in. in. ea. |in. eq. | in. in, in. in. in. ea. |in. eaq. | in. cut in the front clamp pI:::te2 to facilitate drainage durin y e
8.5 179 12 8 s % 2] % 7.0 179 12 8 ¥s 4 Yol 21| % 6.5 179 12 8 4 1 21 % galvanizing. The slot shalibe centered behind the arm and shall
75 75 ” s " 1 2 [ % 75 179 Iy P ¥, 4 Y. | 2 | % 75 179 14 3 z 1 2 % be no longer than the arm diameter minus 1"
8.0 79 - | 14| 8 4 1 2 | % 8.0 q79 |14 8 ?’4 4 | 2 :/8 8.0 179 M1 8 4 1 2 % Fixed mount details are used for single mast arm assemblies
9.0 179 15 |10 4 1 2 | % 9.0 179 B |10 % | 4 1 2 1 % 9.0 179 B [ 0] 4 1 21 % and for the first arm on dualmast arm ~assemblies.
9.5 179 B ] 2 + |1 | 3| % 10.0 179 18 |10 % 4 1 2 | % 9.5 179 B8 [ 12] s 1 3| % ) :
a5 239 PP S 2 A 3 % 9.5 239 18 10 1 5 1 3 | % 9.5 239 18 12 s 7 3 % tWhher"e du|pllcc|te po‘rt.s occur on a detail, w_elds shown for one
o0 39 w10 . s 1% 0.0 239 B |10 7 s 1 s T% .0 239 v 2 P ” 3 % part shall apply to all similar parts on the detail.
*1* Dia connection bolts are permissible . Pin bolts are required to prevent rotation of clamp-on arms
e-2 % EE,i" %Tﬂ. under design wind forces. )
T g T N
. -——[rﬂ T MC-Z\—V—Q /2" U-Strap, Grade 50
Dia as \\\ Yo" dia drainage hole Dia as - Iy Vv e h P NOTE: )
required . s Al o required DTy —R=T V2" dia Y/>" dia drainage hole Pin bolts shallbe A325 with threads excluded
SIEIE Yo /2" dia wire / drainage hole / from the shear plane. Pin bolt and 4" dia pipe
. f‘ N outlet hole o dia i iye\ 1Yy dia wire shallhave ¥g" dia holes for a /3" dia gelvanized
PV \ i i 7‘7—@\ /tzl HI1C1|W"‘e outzlet hole cotter pin. Back clomp plate shallbe furnished with
o (=i ¢ %" AL may J - outlet hole B=Y a ¥4 dia hole for each pin bolt. An //g" dia hole
€ Pin bolt, \—/ pe,tbegt B -l € Pin bolt Igr eccl:h plfl‘l bolt shallbe field drilled through
ine & hole instea € Pin bolt, _Pin bolt, e pole after arm orientations have been
PIp / of welded pipe & hoie = ;1 pipe & hole !, approved by the Engineer.
" dia / I v g / —
Z?pe —/ N ¥ dia / ¥4 dia / \ € Aam
e Pipe . Pipe . "
3rd bolt Min. 85 % Lc o_J ¥ ) o gm as_
where Penetration 3rd bolt rade 50 [ Min. 857 - SLd bolt Grade 50 equire
. . P 1 where
required  —\ MG-4 Mhere ; enetration required \ = =4 Texas Department of Transportatlon
‘ \\ . /MC-4 c-2 I Traffic Operations Divlsion
AN \\
TS e RN S e . STANDARD ASSEMBLY
= \ / N | = N / z 7 =i
i 0ol G = . f& —n s T FOR TRAFFIC SIGNAL
= W TT @ Z \ 3 - \
o i % he \ \ s Ae o~ .
X — AR - q — N f-¥-p.+ 59 < O —EH SUPPORT STRUCTURES
2 j _ =] >
E Connection Bolt with ::n| o] Nl '/,im o~ A MAST ARM CONNECTIONS
i hex nut, 2 flat washers ! e | el R — 5 Fm—q,: ) S
? & & 2 lock washers | i T~ Connection Boit with . - A —%" gusset P MA-C-QS .
Pin Bolt — hex nut, 2 flat washers i H . :
€ Pole - & 2 lock washers - : Connection Bolt i
| | BN Pin Boit N with hex nut, 2 Fie MA-C.OGN o MS ]CV-» USY | ow NMF ch« JSY
Pin Bolt - € Pole =—C Pole flat washers & ©TxDOT August 1995 0isT FE0 REG FEDERAL AD FROJECT & | SHEET
. 2 lock washers REVISIONS 6 22

CLAMP-ON DETAIL 1

CLAMP-ON DETAL 2

CLAMP-ON DETALL 3
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Zinc die cast or See "DetailC" for

No warronty of any

"Texas Engineering Fractice Act™.

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

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

The use of this stondord is governed by the

DISCLAIMER

2_3455ACC1

71819 lem

EVELS DISPLAYED

&

Alum. or Galv. Metal alternate Pole Cap Back olat Access Access
Cap with min. of 3 O3g ack pla ‘9 Compartment Back plate Compartment
set screws 3%" dia Hook for iV N /
—\ hanging wire 8 L > l;\ =N \)/\
n g J / / h
- e | . 1= Q== \< Va4 /i(
Clo » Ninwimur V2 s v Ye" i
€ mP Pole " MD-4 2};‘ dia Slot %" Z 3 ';_’LE: 1\ ¢ }\'““-See DetailF N f //’ ' f /) >\ e
threaded 1 788
. - Handhole t / h . 4 \
Lumingire Arm - mee\ fax Yo ‘3°§‘3§”€ RV AN »(C - Round Pole Polygonal Pole
threads Tqb\ Yy dia Lot
X ¥s" out Yax Yhe DETAL F

DETAL A | 1. ~\"°[ S on } Pole | SECTION C-C ™ %l oo

(for pole with lumingire) ¢ 7 . slot Ring, %" x 25" A-36 MOD 50
) Opening for access compartment shall . NIng, Y X 2/
Back plate

for Hanging wire [ € of 4"x 6" ’ . ‘ the access compartment itself.
B E/ Hand Hole See Detail "C" for C
= alternate Pole Cap
%] a
—
| mma——

/ P I/B“ X 41./2u X 1"6%“
/ steel strip M-1020 or sheet A-569
Zinc die cast or " dia Hook for . 17/7"
Ve T N Alum. or Galv. Metal hanging wire 1] ¢
: Cap. with min. of 3 4 MD-5 ~ 1 v
@ ] set screws ] A\ | 12 circuit 600 volt
DOUBLE a compression Type HD terminal block

=

(2 req'dd

lamp-on arm " ooAn
M “for ILSN d ~ See "Detail A

M : for regular

17
o

FUSE BLOCK

I/a" dia

*10-32

o

-
"4

J-Bolt

B4RSPBORTREFIR O 4 23 IR 4K SHER 788

2{314 15

7 1819 PO[21R2R3R4PSRGR 7TRERZIBOI3132

1
53

. W W Pole Cap & Nut For luminagire fuses ) mtg. holes [T Phil. Pan HD. scres, *10-32 x SVAL
P ¥ Littelfuse *L60030M-2SQ for optional self-toP Type "F", stoinless steel
> N S or equal, supplied [ cn"cuxt - 5 . {4 req'd
' e and installed by terminal ol 27
DETAIL J field contractor when block 7 N r
required. : ~. P
G of 4 6 (If ILSN applied) . //5: | y
of 4"x B" . . o~ " cleagrance
See DetaitE See DetdilE : o ™~ /2
Handhole < for Handhole Weld for Handhole Weld ', : Burndy *KC22412T13, hole for copper
L2 . — /& R Blackburn TTC, *10-32 / ground connector
Ihreaded Strap Handhole cover Handhole cover | or approved equal mtg. holes ~|
" " i : 1 - " T N -
" ' x 1" P Min  ~— 129 min. 129 min. AR ,/—B/z ?Io : »~ Wil accept 4-+8, for luminaire > -
\ %" dia bolt %" dia bolt S5 ar for 2-*6 or 1-*4 max. double fuse P .
or screw or screw ! hanging block
2 > F q ‘ = f wire and : \
f? . Handhole Frame - Handhole Frame- ‘E J-Bolt Split lockwasher, 4" x 6" hand
3 { R 3%" x 2 min R %" x 2 min \ attachment == = /" stainless . i Tab and 43" hole opening
: -Fixed mount arm for —Fixed mount arm for (; P =1 - slot
= single mast arm single mast arm B LLT] \ " ®
© ossemblies or first assemblies or first . =] Hex. nut, /2" - 13NC .
= |= arm on dual mast arm on dual mast Ya stainless
i /f) orm assemblies () arm assemblies () ACCESS COMPARTMENT
N u .
- ~ 4
K Clamp-~on arm for P\Clcmpwn arm for V4 COPPER GROUND
second arm on dual second orm on dudi '
R A 6}\ oy mast arm assemblies A E fy mast arm assemblies A /9 n CONNECTOR
‘ gl _/P 2" dia threaded g\_ —? 2" dia threaded g\; —?
\——/coupling - 2 per coupling - 2 per
F - duaimast arm e’ dualmast arm o N~ " Th hallb ece 1 dt ABS plastic. shallb | I 4
assembl! » assembl — . The cover shallbe one piece formed from plastic, shallbe a pearlgray color, an
o DETA'L B 4 DETAIL K Y ) DETA'L C . . shallbe suitable for exposure to harsh sunlight ond extreme weather. Cover shalllotch
I B T ———— Y rnle with ne B SN with two screw latches and shallfit tightly to the enclosure ring to create o rainproof seal.
2 (for 30'pole with luminaire (for 24' pole with ILSN sign (for 19 po(lﬂe wntl;a no !!_SI)\I ) Lateh screws shalibe 174-20 stainless flat socket head screws with tamper proof feature.
and ILSN sign) s sign and no- luminaire Lainies i am r
o and no luminagire) 2. The pole manufacturer shaliprovide with each pole o separate kit consisting of: one cover
- N with two latching assemblies, two termindlstrips (Marathon *985GP12CU or approved equab),
N A Anchor Bolt Slot Bolt B%§e PL Adiust four #10-32 x /4" seif tapping type "F" stainless steelpan head screws, and one ground
3 . Bolt _ Hole L Oth Circle L ')';“T Réngé connector (Blockburn TTC, Burndy KC22J12T13, or lisco SSS-5). The traffic signal
® Diameter [Diameter eng Diometer contractor shallinstall the kit items in the field.
N § Uy 1Y, 3 iy v g x 11/, 13.4° 3. The screw hole spacing on the enclosure back plate shallbe for two Marathon *985GP12
2 4 2 X 2 . terminal strips, one Marathon *985GP06CU terminal strip, ond one Littelfuse *L60030M-25Q
- | Access N . N N fuse block. Arrangement of the items shalibe as shown in the Access Compartment detail.
%! Compartment ——1 1% 2 4 19 20" x 1%, 13.5 )
™~
2" 2 Yy 4 Yy 21 22" x 2 13.6° MOD. ACCESS COMPARTMENT MT. HEIGHT
t/n if " " " (YA °
2.V 2 Vs 5 23 24" x 2 Vs 13.7 . . _ ‘ STADARD PLANS
L 6" pole I Texas Depariment of Transporiation
: I/a" or 3g pole 4 Ve MD-2 - I Traffic Operatlons Divislon
: R - 3" " i | 3" or 7g pole Y '
R o : » : TRAFFIC SIGNAL
N Base Dg + Yie—— .
b [
5| Fote Bolt e o3 ] SUPPORT STRUCTURES
Diarmeter ol -
e 2" dia
- X olg threaded MAST ARM POLE DETAILLS
g MD-1 coupling :
{ > _ - : - 2 per
</ N % Q [/ dual mast MA'D-OO (DAL)
NS arm :
4 assembly ©Tx00T 2001 - MS [x- JsY [or- FON o CAL
POLE ELEVAT‘ON Eleontgth " Adjustment ;““g‘*:"s obten | R STATE 4 PROECT 0. Edl
— e ¥ N . Range - ® & 23
o DETAL D SECTION A-A 5 o Tamn | o e
ot L A AL A0 A A |10 00
fdii. i NS _IALL ENIE.-10.5. B COLLIN -

127




DN:

DISCLAIMER

CK:

No warranty of any

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

DAV:

kind is made by TxDOT for ony purpose whotsocever, TxDOT assumes no responsibility for the conversion

of this stondord to other formots or for incorrect results or domages resulting from

CK:

LEVELS DISPLAYED

ey g

b3

2

TR EJ6 |PATE:

6R 7RBRORO1B2|ACC:

5

20 3p4RSE6R 7EBHIB0

B3R4[E5E6E 738391 04 1120 34 44 Sp 64 710

its use.

PROJECT LIMIT TRAFFIC CONTROL DEVICES

SG20-1 BEGN EG20-9
' Mo | ROAD WORK | | M
or SG20-5T | NEXT 5 MLES
A PP FUNDED BY YOR ER20-5
B #OORESS TAX DOLLIRS
STATE [SCHEDILED CONPLETION R4-1 ER20-5
. SCw1-4L “CONTRACTOR PLAQUE
FCW1-Ba X X SG20-8 $G20-8 x
{Optionald oh Iscwis-1
X ) z X . CX . X
I/ \ T \: l/
4 4 4
Type #Barricade or chonnelizing devices \
M ProjectLimt =} ' \
/ = ghu'""emg /x See Typical Constructi k A
evices -Seg Typical Gonstruction Beginning of NO-PASSING fine should
4 : g’;’éﬂ:ﬂg c;lgur:.t‘sze and \ END coordinate with sign location
' ROAD WORK
PROJECT LIMITS ADJACENT TO WORK AREA 620-20 x Moy be required
(Less than 2000 feet between project limits and work area)
5620-1 BEGIN HGHNAY
wigoque | ROAD WORK woen || YO | 0209
R B FUNDED BY YOLR
ri-2 | ROAD ROAD cnzo-p o SOB S e . TRAFFC
CLOSED WORK A00RESS T BULAS FINES | ER20-5
an ISCHEDULED COMPLETION
AHEAD STATE SR 1998 DOUBLE
CW1-6 <l SCw1-4L CW20-10 CONTRACTOR — waees | ER20-5
FCWi-6a X S620-5 S620-8 % |mwen] paQUE
(Optional) SCW13-1 \A
WORK X X X B X
AREA \5— t t >t >} >
| 4 4 4 =4 ‘3 Vg

Type i Barricade or channelizing devices

Spacing chort.

PROJECT LIMITS AWAY FROM WORK AREA

Chonnelizing ~—Project Limit
evices
. . P
X-See Typical Construction
Warning Sign Size and ROAE)NeIORK -

X May be required

(Greater than 2000 feet but not more than 1mile between project limits and work crea)

PROECT LMIT GENERAL NOTES

SIGNS AND WARNING LIGHTS .
1. When specified on this sheet or other sheets in the plans, warning lights
‘for @ sign shalibe instaied and maintained by the controctor. Warning

lights shallbe attached to the sign support using a 1/2" bolt (minimum) of
sufficient length for three washers, lock washer and a nut.

2. Warning lights shallbe maintained as" directed by the Engineer.
3..Appropriate stondard troffic controldevices shallbe used as required

by the plans. Any variation in the plans shallbe documented by written
agreement between the Engineer and the contractor's responsible person.

4, As a generalrule, additional traffic controldevices in advance of the
project fimits should enly be used in those cases where ¢ work areq, a
detour, or a potentidlly hazardous & is less than 2000 feet inside

the project limits.

5. The traffic control devices used in the above flustrations are

examples only. Field conditions and engineering judgement should dictate

the most appropriate traffic control devices to be used. Any variation in

the plans shallbe documented by written agreement between the Engineer
ond the contractor's responsible person.

6. As detaciled above, the BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END
ROAD WORK signs shaflbe erected at or near the project limits and the WORK
ZONE TRAFFIC FINES DOUBLE sign with plaque sholibe erected in advance of
the project limits. These signs shouid be adjusted to provide adequate
spocing to other signs. The OBSERVE WARNING SIGNS STATE LAW sign shailbe
installed when required elsewhere in the plans.

7. With the agreement of an adjacent project Engineer, the Engineer{s) may
allow the omission of END ROAD WORK, TRAFFIC FINES DOUBLE, and other
advance warning signs if the signing would be redundant and the work areas
oppear continuous to the motorists. If the adjocent project is completed
first, the contractor will erect the nacessary warning signs as shown on
these sheets, the TCP sheets or as directed by the Engineer. The BEGIN ROAD
WORK NEXT X MILES sign shaltbe revised to show appropriate work zone
distance.

8. Duplicate construction warning signs should be erected on the median

side of divided highways where median width will permit and traffic

volumes justifies the signing.

9, Except for devices required by Note 8, troffic controldevices should

be in place only while work is actually in progress or a definite need

exists.

10. Sign size should be based on the "Texas Manualon Uniform Traffic
ControlDevices for Streets and Highways" (TMUTCD).

11. The Special Public Information sign (SG20-8) shadllbe installed at the
project limits when required elsewhere in the plans. Refer to SMD Standards
for approved mounting details.

G20-1bL

ROAD WORK ROAD WORK
NEXT SIW.ES S G20-1bR <= NEXT 5 MILES —
[ -
<= 18Block - City 1000-1500 feet - Huy
1000-1 eet - Hwy 1Block - City
=> 000-1500 feet - H B Cit
Xy ~N ”
1™ Project Limit
80"
WORK min.
EG20-9 ZONE
TRAFFIC X .
ER20-5 | FINES —_—_—t
DOUBLE )
ER20-5 [ = BO
PLAQUE N PRESENT min,
£
h = ROAD WORK
~ // N o020
$G20-1 BEGIN —_—
e RO M| | et
or S620-57 o i A
pa TAX DOLLARS X Moy be required
STATE COMPLETION
5G20-6 | —CONTRACTOR SUMMER 1399
@ G20-8x
1. The ROAD WORK NEXT X MILES sign should be erected on the
intersected highwoy os detciled above.
2. On the intersected roodway, additional troffic control
devices, such as a flagger and accompanying signs or other
signs, should be used when work is being performed at or
near the intersection.

- o
RO~ S \ END
WORK 2 ROAD WORK é \
[+
AHEAD /cwa0-1p a 620-20
o
(&1

@ </ 4
Y.

T
st
A 620-240

MAY BE MOUNTED ON

BACK OF CW20-1D_SIGN -
WITH APPROVAL OF

ENGINEER

CROSSROAD SIGNING AND BARRICADING

X
CROSSROAD
X

Appropriate warning signs (48"x48") —

—

<&
=
b afa o @ o ofs w—__ Ch fizing Devi
Clear Zone onnelizing Devices
usually .
30" min.
ROAD
Type lBarricades CLOSED
or channelizing
devices Ril-2
PROJECT LIMITS FOR CLOSED ROADWAY
Barricades or channelizing devices shallbe erected completely across roudway.
Chonnelizing Devices may be drums, vertical panels or cones os specified in the plans.
5G20-1
w/plaque ;voor?é( £620-9
or SG20-5T
TRAFFIC
A FINES | ER20-5
DOUBLE
/ worexs | ER20-5
X o) LEmse g ague

A

Project Limit
roject Limi X May be required

b
~J &0 i
RoAD work| 620-20

PROJECT LIMITS AWAY FROM WORK AREA

(Greater than 1 mile between project limits ond work erea)

CULVERT WIDENING OR OTHER ISOLATED
WORK WITHIN THE PROJECT LIMITS

may be omitted.

safety aos required in
3). Vertical Panelon fl
may be substituted f
shoulder width is less
4). When shoulder wid
than 12', steady-burn
may be omitted, if dr

Plastic Drum

These drums are not required
on one-way roodway

O

Increase number of plastic drums on
side of approaching traffic if crown

1). Where positive redirectional
capability is provided, drums

2). Plastic construction fencing
may be used with drums for

CROSSROAD SIGNING AND BARRICADING

1. Except as noted elsewhere in plans, the usualminimum ~signing on o cross-

road epproach should be one CW20-10 ROAD WORK AHEAD sign and G20-2a END ROAD
WORK sign. Where speeds and volumes are relatively low, o smaller ROAD WORK

AHEAD sign may be used.

When approved by the Engineer, on low volume crossroads, advance warning
signs may be the reduced size 36" x 36" ROAD WORK AHEAD (MCW20-1D) sign mounted
back to back with the reduced size 36" x 18" END ROAD WORK (SG20-2a) sign. See
the "STANDARD HIGHWAY SIGN DESIGNS for TEXAS" manualand BC(9) thru BC(9C) for
sign design details. On low volume crossroads, advance signing may be omitted
if approved by the Engineer.

Additional signs such as FLAGGER AHEAD, LOOSE GRAVEL, or other oppropriate
signs may be required. When additional signs ore required, such signs will be
considered part of the minimum requirements.

2. The G20-1a sign shallbe required on major crossroads to advise motorists
of the length of construction in either direction from the intersection.

3. On higher volume crossroads additional traffic control devices may be
noted elsewhere in the plans.

4. When work occurs in the intersection area, appropriote traffic controt
devices shalibe in place.

WARNING LIGHTS

Warning lights shalimeet the requirements of the "Texas Manual on Uniform
Traffic Control Devices for Streets and Highways."

Warning lights shallNOT be installed on barricades.

Type A-Low Intensity Flashing Warning Lights are commonly used with signs.
They are intended to warn of an approaching potentially hazerdous area. Their
use shalibe as indicated on this sheet and/or other sheets of the plans by
the designation " FL *

Type-C Steady Burn Lights are intended to be used in o series for
delineation to supplement other traffic control devices. Their use shallbe
as indicated on this sheet and/or other sheets of the plans by the
designation " SB @

TYPICAL CONSTRUCTION WARNING SIGN SIZE 1.5.8
AND SPACING
Long-term Or Ishort-term Stationory
intermediate-term Or
Stationary Short Duration
lélo:;;\;/.uy Posted Sign Approach Warning Approach Warning thhfzr
: Speed |Spacing Signs Signs arning
fication vy . Signs
X CW20 Series CW21 Serie:
_ 1 And CW22-1Sign es
MPH Feet Standard Minimum * | Standord Minimum 4| Stendard
Apprx.) inches inches inches 7 | inches 7| inches 7
Conven. 30 120 48 x 48 36 x 36 30 x 30 24 x 24 | 30 x 30
or or or
35 160 l 36 %36 |30 %30 | 36 x 36
40 240
45 320 u
se Use
50 400 Standard Standard
55 5002 Size Size
60 6002 | 48 x 48 48 x 48
85 700 2 . J, l
70 800 2
Exp or 3
Frwy x x A 4 x x x x x x

x For typicdlsign spocings on expressways ond freeways, see TMUTCD typica oppication
diogroms or TCP Stendard Sheets.
A Minimum distonce from work orea to 1st Advonce Warning sign and/or distonce between
x xSmoller sign sizes may be used where sign designs have been inckided in the
“Stondord Highway Sign Designs for Texas" monudl,
Generol Notes:
1. Specialor larger size sigsm be used os may be necessary.
2. Uistonce belween signs should be increcsed as required to have ?00 feet advance warning.
3. Distonce between signs shoud be increased os requred to have Y mile or more advance’ warning.
4. Lor use oy on secondary roods or city streets where speeds are low.
5. Only diomond shaped 'ar'mg sign sizes are indicated.
6. See sign size fsting in TMUTCD, Appendix A for qon?leie st of ol avollable sign design sizes.
7. Where two sizes ore isted, see sign size fsting in TMUTCD, Appendix A for proper size.

Only pra~qualified products shallbe used. A st of compliant
woﬂchmdh:mmmbomwwﬁnwhﬁv

Fax (512) 418-361

the plans. ~ .
E-mol TRF-STANDARDOmMailgw.dot.state.br.ue

exible support

or drums when

th?sn 4|"IEO er . STWW m
s 7 F TS DEPARTIENT OF TRARSPORTATIN

ums are used. Traffic Operatlons Division

BARRICADE AND CONSTRUCTION

width makes it necessary. (minimum
O PLAN O of 2 and maximum of 4 drums}
O -

—~0, 0,0, 0
e

Drums

*  Approx. B' to 10' {maximum)
spacing between drums.

STANDARDS

10/99 Revision ADVANCE SIGNING

CROSSROAD SIGNING
WARNING LIGHTS

BC(1)-99

Added “BEGIN" to
"ROADWORK NEXT

©TX00T Februory 1898 [w- LR |ow DTN [ew-DN

XX MILES" Sign (cx» GB Ir:cc .
TR S| e Prre— prn
cdiker | Soa
Added "WHEN 10-99 : 3
WORKERS ARE omTe conTRQe SECHGH 108 HGHWAY
PRESENT" plaque
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GENERAL NOTES
FOR TYPE lIBARRICADES

Typé W Barricades are to be used ot each end of

PERSPECTIVE

M4-10L [<DETOR

TYPE I BARRICADE (SKID)

(Use M4-10R or L

PERFORATED STEEL/WOOD/PLASTIC TYPE

I-Beam rails

I BARRICADE OPTION

| 3 . o only wh 34" Dia. x 74" square
construction projects closed to all traffic. ] sign only when 3% long bolts o perforated
Barricades extending across a roodway should hove stripes - Detour begins at 4 per rai /2" square support
that slope downward in the direction toward which traffic must P _ L barricade) ‘ perfor.uted stiffner 5 20"
turn in detouring. When both right and left turns cre provided ) ” e \ 4 tubing (optionald J \
for, the chevron striping may slope downward in both directions - e v 60"
from the center of the barricade. - B
Striping of rails, for the right side of the roadway, " Y
should slope downward to the left. For the left side of the \ DETSAIELE A &0 6" jep l 20"
roadway, striping should slope to the right. w
Identification markings may be shown only on back side of / . . \ 1" square Y
barricade rails. Maximum  height of fetters shallbe 1inch. Barricade striping should . perforated
Barricades shalinot be placed parallelto traffic unless slont .d""""'“'d in the ‘ tubing 20"
an adequate clear zone is provided (see BC(N). direction of detour.
" . < P e - . Skids
Borricades shallbe made using pre-quaiified materidis. I I 10 foot -
A list of compliont products ond their sources may be PLAN - E y Y separation "_—— 8 __—’{ SEE I"" 4" min., 8' max g 1,
obtained by writing or faxing: M . ," square
Each roadway of o divided highway- DETAL B perforated tubing
Stondards Engineer shallbe barricaded in the same manner.
Traffic Operations Division - TE $620-6 sian NOTE: If flat rails are used, refer to DETAL A
Texas Department of Transportotion Barricade rail 10 b g Wood/Plastic Option for vertical Joinin
125 East tith Street arricade rails are 1o be -R11-2 & placerment of rails SUPPORT b ’ ’ 9
Austin, Texcs 78701-2483 reflectorized on side M4-10R or L signs. " square o) / Plate
Phone (512) 416-3120 perforated adi gl
Fax (512) 416-3161 . tubing H
E-moi TRF-STANDARDOmaigw.dot.state.tx.us 1).R11-2 and M4-10 signs should be mounted on independent supports at 7 foot SPLICE PLATE §]me: 15z
mounting height in center of roadway. A . o
Wy 3%" Dia. x
2. Advance signing, including construction warning signs, and detour signing shall be O O\‘/\ O 4 4" long bolt
; . specified elsewhere in the plans " \T/ " Di Tube @)
Barricades shaliNOT be used as a sign support. s sp pians. - " ~ 5" Dia. ¥y Sleeve o
_ o G ! {optional) V4" Dia.
P A _ Radius P Ao 2/4‘/"l°|o:
PLASTIC/FIBERGLASS TYPE Wi BARRICADE OPTION Y O %" Di —0) 8" v(}\/7 2 9
TYPICAL STRIPING DETALL FOR BARRICADE RAL 7 ek 1 e o
‘ W’dth f N —— el 2 TR ’ __l_ o | spice
lath o 2x4 wood Plate
I Rg:‘lec?ve support stiffner Sl 0000 y O'@ o|jc 0 OO
7eien é?‘g (optional, and \
6" Y g" ) moyt:e plq::ied on / BASE
of suppord 1/," PERFORATED SQUARE STEEL TUBE %" Dia.x 1’A"fsqutur§
TYPICAL PANEL DETAL 60" _ 3" long_bolts Pe'tu';',l:ge
0.1058"
FOR SKID OR POST TYPE BARRICADES W (Option: tube sleeve and base may be welded)
4" min., 8' max. 151/," !
2
- DETAL B /" square
LH L 0 i e . 200 V" Dia. Joining perfarated
A lq——————b’ tubing
|‘ 36 Plate
JOINING PLATE .
000000
Optional FRP skid —
Stiffener Flat rai Mid-rail stiffener cross section - /0 %" Dio. x m < %" Dio.x
support and base 4 5" long boit o 2 Y4" long bolt
Stiffner may be inside or outside of support. ‘F ZFF;/:C: ghﬂnnﬂ _— O O O .. / o y
8 “ ] H e s/ e x %" Dig. x
Ye" Dia. B «———— 5 1
= For dimensions of components refer to TxDOT approved > /v O Ashmelﬂ S;l'ube o] /b";ltsong
- Yy " eeve
products fist. % x 6 (opti t =
ptional) ]
=0 == Splice
. : f b Plates
WOOD/PLASTIC TYPE W BARRICADE OPTION WOOD/PLASTIC/FIBERGLASS TYPE -l BARRICADE OPTION 3 FRP Post  —> W Dax 7
support ) ! 3" long boits
1/4" hex head. stiffener 3" carriage bolts ';‘:svflocod Steel
self topping screws rai (optional and rail Chonnel ._—’ 5"
j\ / may be Pdlaced j\ / 3" FRP Post ' Bracket
on Inside
— <57 of support) __ ST - g STANDARD PLANS
HER i f 1 B 7 TEXAS DEPARTMENT OF TRANSPORTATION
e 20" , 20" k\‘/ : Traffic Operations Divislon
[€¢— supports —» 3
Y. A
¥ oL 4 1 ° ‘ L . t— mT M = ‘
. _ I . ] . - - BARRICADE 'AND CONSTRUCTION
o e
| v ! - | STANDARDS
I g K | [ screws I : J 7 {_ plastic or wood < 50"
- ol o d 251! =1
20 20" J
s BARRICADES -
i} o Hi : N v £ i I : —] st (SKID MOUNT TYPE) BC(2)-98
|| <Ex4"
™ sies 7 ] 2" mochine bolfs ] plastic ©T:00T February 1998 [o- IR [ OTN [N [ 6B s
e N le 30 le >I le or wood oo | ERG | A FEDERAL 30 PRUECT P
" 4* min., 8' max. L r 60" 4 min., 8 mox. l ) 60" /\ c P
1 B v comaTY COMTROL SECTIOH 08 HGHWAT
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POZ-LOC

(Driveable)
L Length 27" 4
TYPICAL ' l r 1
/ ASSEMBLY O [
SIGN ™™ |
POST WEDGE T BASE SOCKET

/ 0.D.
p—

] — i — i

= :>
[e)
COMPACTED / - K \
SOIL Y6" hole
BASE & J
SOCKET M
WEDGE -085
SIGN |
POST '
——

GENERAL NOTES FOR THN WALL TUBE TYPE SIGN SUPPORT:

1. The BASE SOCKET is formed from 2%" O.D.x 12 gauge galvanized pipe.

2. The WEDGE is formed from 1 gauge steelgalvanized per ASTM ASZ5.

3. The SIGN POST is 2.375"* 0.D.x 0.095" thin wall steel tubing.

4. Steel Supports shallbe made from new materialand shaltbe corrosion resistant. Steel supports
shallbe galvanized in accordance with ASTM Designations A123 or A525 (G-80 or better).

5. Supports shallbe straight within I/ per 5 feet of length and shalihave a smooth, uniform
finish free from defects affecting strength or appearance. Any bolt holes and sheared ends
shalibe free from burrs. Bases of multisection supports shalinot extend more than 5 inches
above ground when installed.

5. Bolts, nuts, screws, washers ond other miscellaneous hardware shallbe gaivanized in accordance
to ASTM Designation: A153 Class C or D, or BES5 Class 50.

7. Barricade supports systems used on this sheet may be suitable for only certain soil types. The
contractor is responsible for selecting the appropriate support system for soi conditions on each
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project.
TYPE WBARRICADE (POST TYPE) TYPICAL APPLICATION
: : (Use M4-10R or L
PERSPECTIVE iz "E;“;:“' Se20-8 Dseikg:urorI;Zgi::e:t
M4-10L(R)  [<BETOR {m‘m barricade)
e
2, Z AR

Barricade striping should
slant downward in the
direction of detour.

== ,
Roadway /_\

l 10 foot
o
PLAN = \ — \ i separation
Each roadway of o divided highway l )
shallbe barricaded in the same manner. ]<_—-—-—>‘
8'max. $620-6 sign

R11-2 &

Barricades rails are o be reflectorized M4-10R or L signs.

an dll sides that foce troffic.

1. R1--2 and M4-10 signs shouid be mounted on independent supports at 7 foot
* mounting height in center of roadway.

2). Advance signing, including construction warning signs, and detour signing shallbe
as specified elsewhere in the. plans.

TYPE lIBARRICADE (POST TYPE)

UNIVERSAL ANCHOR SYSTEM SQUARE TUBING
|1. "+ _| 3.758" |
DetailH
F  Coupler l IIE 3.365" =I|
Coupler
o 11" square
— N EE o perforated
" o™ Y
4 e} ) . e g tubing
& Tube o
= Sleeve o
T l o
o 3" Dia. x
3, ]
862 |o] 3" long boft
= Ya" chamfer o
<% e}
32 o
o DetailH . k2
= 3" o
é e o
L Vi slots 4
3 - : {4 Reqd)) °
o g
[=)
— g o
£
== Non-reinforced N (] 2
concrete R Base ) i
footing, l(__ﬁ_é| o Post o :
or High Friction o »
Density Cap o
Foam. :
Coupler 15" _ = Non-reinforced —
concrete :
s i or High
N —— Density
'» 1/2 ™ Rod Foan
footing.
Base * FRP pipe
Post or .095"
thin wall
VIEW F-F tubing. VIEW GG
« Plastic insert must be used with " thin wall tubing.
= Footing shallbe removed and backfilled
when barricode is removed. i ]
Barricades shallNOT be used as a sign support.

TYPE WBARRICADE (POST)

TYPICAL STRIPING DETAL FOR BARRICADE RAL

60"

Stiffener

Width of
Reflective
Sheeting
7* min.

N
1

TYPICAL PANEL DETAL
FOR SKID OR POST TYPE BARRICADES

4 min., 8" maximum

&0"

I
/]

al

AN
Stitfner Flat Rail

Mid-rail stiffner

Stiffnér may. be inside or outside of support.

* For dimensions of components refer to TxDOT approved
products list.

Stondards Engineer

Traffic Operations Division - TE
Texas Deportment of Tronsportation
125 Eost fith Street

Justin, Texcs 78701-2483

Phone (512) 416-3120

Fax (512) 416-3161

E-moil TRF-STANDARD@malgw.dot.state.tx.us

Borricades shollbe made using pre-quaiified materials.
A list of compliant products and their sources may be
obtained by writing or faxing:

BARRICADES
(POST TYPE)

=t STADARD PLANS

y AR DEPARTMENT OF TRANSPORTATION
Trafflc Operations Division

BARRICADE AND CONSTRUCTION
' STANDARDS

BC(3)-98
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GENERAL NOTES:

1. Sign Supports detailed on this sheet have been crash tested and cre opproved breckoway systems.
TxDOT acceptonce of these breakaway systems does not cover the structural features of the sign
support systems.

2. Sign support systems approved by FHWA may be used as approved fixed sign supports, as long as
they meet TxDOT minimum sign height requirements. The contractor shallprovide documentation
from FHWA approving sign support systems not shown on this sheet.

3. Sign support systems listed on this sheet may be suitable for only certain soil types. The
contractor is responsible for selecting appropriate- sign support systems for sail conditions on
each project. .

4. Barricades shallNOT be used as sign supports.

WORK ZONE SIGNS

GENERAL

Standard signs shaltbe used as required by the BC Standard sheets, the pluns. or as directed
by the Engineer to regulate, warn, and guide traffic. Allsign usage and erection shalibe in strict
accordance with the "Texas Manualon Uniform Traffic ControlDevices for Streets and Highways"
(TMUTCD). The Contractor shall maintgin each sign as directed by the Engineer.

The Contractor may use either the sign designs shown on the BC Standard Sheets, or those sign
designs shown in the “Standard Highway Sign Designs for Texas" (SHSD). Al work zone signs provided
for in the TMUTCD but not detailed in the plans may be used when directed by the Engineer.

SIZE OF SIGNS

On secondary roads or city streets where speeds are low, smalier size construction warning signs
may be used with the written approvalof the Engineer and if the sign size is in accordance with the
“Typical Construction Warning Sign Size and Spacing Chart" shown on page 6C-11 of the TMUTCD, Part Vi

SPLICES )

Al wooden sign panels fabricated from 2 or more pieces shalthove one or more piywood cleats,
1/2 inch thick by 6 inches wide, fastened to .the back of the sign and extending fully
across the sign. : :

Wood Sign posts shalinot be sphced

REFLECTIVE SHEETING

Reflectorized signs shaltbe constructed of retroreflective sheeting meeting the color and
reflectivity requirements of TxDOT Material Specification DMS 8300 or DMS 8310. Day only is defined
as a device that is used only during daylight hours.

Type A, B or C sheeting may be used for aliday only appiications. Type A sheeting should be used
for ol white background regulatory signs. Type C sheeting shalibe used for all other applications.

The obove applications of sheeting grades to different type signs will apply unless otherwise
specified in the plans.

TYPE A - Engineer Grade, TYPE B - Super Engineer Grade, TYPE C = High Specific Intensity

SIGN LETTERS )

Al sign lettering shallbe clear, open rounded type capitalietters os opproved by ond as
published by the FederclHighway Administration (FHWA). Signs and lettering shailbe of first class
workmanship equivalent to that of the Department standard signs.

WORK DURATION TERMINOLOGY-(as defined by the “Texas Maonual on Uniform Trufflc Control Devices” Part VD
Long-term Stationary = occupies a location 3 or more days:
intermediate-term Stationary - occupies a location from overnight to 3 days:
Short-term Stationary = daylfight work that occupies a location from 1to 12 hours:
Short Duration = occupies a lacation up to 1hour.

SUPPORTS AND MOUNTING HEIGHT
The bottom of Long-term / Intermediate-term signs shallbe ot least 7 feet above the paved
surface. The bottom of any supplementary plogues shallbe at least 6 feet above the paved surface.
The bottom of Short-term / Short Durction signs shallbe & minimum of 1foot above the pavement
surface but no more than 2 feet above the ground. Long-term / intermediate-term Signs may be used
in lieu of Short-term / Short Duration signing. Short-term / Short Durations signs shalibe used
only during dayhght ond removed at the end of the workday.
Regulatory signs shalibe mounted ot least 7 feet cbove the puved surface regordless of work
duration. .
Wood sign supports shallbe painted white.

SIGN SUPPORT WEIGHTS

Where sugn supports require the use of weights to keep from turning over, the use of some type
of sandbag is recommended. The use of pieces of rock, concrete, iron, steelor other solid objects
will not be permitted.
Sandbags shallonly be placed along or upon the base supports of the device and shallnot be
suspended cbove ground level or hung with rope, wire, chains or other fasteners.

REMOYING OR COVERING

When sign messages may be confusing or no longer apply, the signs shallbe removed or

completely covered. When signs are covered the matericlused shallbe opaque, such as heavy mil

black plastic. Burlap shalinot be used to cover signs. Signs shallbe removed upon completion of
the work.
Duct tape or other adhesive material sha not be offixed to sign face.

Only pre-quolified products shollbe used. A fist of compiont
products and their sources may be obtoined by writing or faxing

Stondards Engineer

Traffic Operations Division - TE

Texas Department of Transportation

125 East 1ith Street

Auatin, Texas 78701-2483

Phone (512) 416-3120

Fax (512) 416-3161

£-moil TRF-STANDARD@moailgw.dot.state.tx.us

LONG/INTERMEDIATE TERM STATIONARY
PORTABLE SIGN SUPPORTS

7 Foot Mounting Height
(SKID . MOUNTED)

48" x 48" x Yo" min.
or %" max.

R@AD / plywood - 2)(6\ I . o

4x4 x 9'

<

» J_:.

30 7 - 244 x 40"
‘ I
il I . O ]

Skid-Mounted
Sign Support
with plywood sign

40" _ 4

) (POST TYPE)
Refer to acceptable products list.

WHEELED PORTABLE
SIGN SUPPORT

with plywood sign
(Minimum thickness Ysinch)
TxDOT. Design

TYPICAL FLASHING ARROW PANEL

(o] o
[¢] o
OO0 000 O0O0
o [©]

Ie) 1) For traffic

to move right.

ATTENTION: Arrow panels
shallbe equipped with

automatic dimming devices.

1. The Advance Warning Flashing Arrow Panel should be used for allione closures
{muitilane roadway), or slow moving maintenance or construction activities on the
troveled way. Arrow panels should not be used on two-lane roadwoys, detours,
diversions or work on shoulders unless the CAUTION mode is used.

2. Necessary signs, barricades or other traffic controldevices should be used in
conjunction with the Advance Warning Arrow Panel.
3. The Arrow panelshould have the capability of the following display selections:
LEFT ARROW, RIGHT ARROW, LEFT ond RIGHT ARROW and CAUTION. The CAUTION mode consists

of four corner lamps flashing simuttaneously.

4.The Arrow ponelshalibe capable of minimum 50 percent dimming from roted lamp
voltoge. The flashing rate of the lamps shallnot be less than 25 times per minute
nor more than 40 flashes per minute. The Advance Warning Flashing Arrow Panelshall
be mounted on o vehicle, trailer or other suitable support.

5. Minimum lamp "on time" shallbe approximately 50 percent for the flashing arrow

and 25 percent for the sequentiol chevron.

6. The TxDOT standard is the flashing arrow, however, the sequential chevron may be
used during daylight operations. The sequenticlarrow should NOT be used.

REQUIREMENTS MINIMUM
TYPE ~ SIZE PANEL LAMPS
B 30" x 60" 13
C 48" x 96" 15

MIN. NUMBER OF  MIN. VISIBILITY

DISTANCE

¥y mile
1 mile

TYPICAL

Typical
2! height
m‘f"r'g“;m of warning
light is
b
cur| 7 o
0
5
5}

Travellone edge

12 min.

Paved shoulder edge

LR
N7/

LTS

MINIMUM CLEARANCES FOR LONG/INTERMEDIATE TERM SIGNS

DZESN 27

It is the intent of these plans to provide positive guidance to motorists

throughout the project fimits by the use of signs, pavement markings, delineation
devices and/or channelizing devices. Al traffic control devices shall conform

with the "Texas Manual on Uniform Traffic ControlDevices for Streets and Highways."

SHORT TERM STATIONARY/SHORT DURATION
PORTABLE SIGN SUPPORTS

1 Foot Mounting Height

Vinyl
rollup
Sign

12" typ.
24" mox.

Fiberglass
stays

y 4

WOOD POST SYSTEM s
FOR FIXED SIGN SUPPORTS )
Norninal Maximum Minimum Drilled
Post No.of Sq.feet of Soit Holels) .
Size  Posts Sign Face  Embedment Required 18
4x4 1 D2 36 no .
4 x 4 2 21 36" Directi
exs 12 s oves of Traffic S

A\ 4 xs 2 36 36" YES
=t STANDARD PLANS

TEXAS DEPARTMENT OF TRMSPORTATM

Trafflc Operations Division

STANDARDS

BARRICADE AND CONSTRUCTION

10/99 Revision
Added 2 post - SIGN SUPPORTS BC(4)_99
4 x 6 sign
support ©7Tx00T February 1998 [or LR [c= DIN [ow- DN [ox €8 |wcna
:Bvi'g“g‘ Mé{s‘c‘( 'ﬁ%i-‘f TEOERAL HD FROJECT SHEET
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GENERAL NOTES

Drums and alirelated items shallcomply with the requirements
of the current version of the "Texas Manualon Uniform Troffic
Control Devices” (TMUTCD). -

Only pre-qualified products sholbe used. A list of compliant
products ond their sources may be obtained by writing or faxing:

Standards Engineer

Traffic Operations Division - TE

Texas Department of Transportation

125 East fith Street

Austin, Texas 78701-2483

Phone (512) 416-3120

Fax (512) 416-3161

E-mail TRF-STANDARDEemoaigw.dot.state.tx.us

of this stondord to other formots or for incorrect results or domoges resulting from

Drums, bases, and relgted materials shall exhibit good
workmanship and shallbe free from objectionable marks or defects
which would adversely affect their appearance or serviceability.

After drums and other traffic controldevices are placed, the
work zone should be driven through both during the day and after
dork to be certain that these devices ore functioning as intended:

PLASTIC DRUM - Prequadlified plastic drums shallmeet
- the following requirements.
GENERAL DESIGN REQUIREMENTS

Plastic drums shallbe of a two-piece designi the "body” of the
drum shallbe the top portion of the drum and the "base" shallbe
the bottom of the drum. ’

The body ond base shalllock together in such o manner that the
body separates from the base when impacted by a vehicle traveling
ot o speed of 35 km/h or greater but prevents accidental ’
separation’ due to normalhandliing and/or air turbutence created by
passing vehicles. Plastic drums -that have been in use for more
than two years generally do not have enough locking strength to
prevent accidental separation. Plastic drums identified for
replacement by the project engineer, inspector or their designee
shalibe replaced within 24 hours with an approved device.

Plastic drums shallbe constructed of lightweight flexible, and
deformable materials. Use of metal drums or single piece plastic
drums as channelization devices or sign supports shalinot be
allowed.

Drums shall present a profile that is @ minimum -of 18 inches in
width at the 36 inches height when viewed from any direction. The
height of drum unit (body instalied on base) shalibe a minimum
of 36 inches ond a maximum of 42 inches.

Drums shallbe tapered to allow nesting of ¢ minimum of 5 drum
badies for ease in transport.

The top of drum shalihave a built-in hondle for easy pickup
and shallbe designed to drain water and not collect debris. The
hondle shallhave o minimum of two widely spaced 14mm diameter
holes to dllow attachment of ¢ warning light, delineator reflector
unit or sign.

The exterior of the drum body shalihave a minimum of four
dlternating orange and white retroreflective circumferential

_stripes not less than 4 inches in width nor greater than 8 inches. Any

non-reflectorized space between any two odjacent stripes shalinot
exceed 2 inches in width. .
Bases shallhave o maximum width of 36 inches, a moximum height of
4 inches, and o minimum of two footholds of sufficient size to aliow
base to be held down while separating the drum body from the base.

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

Drum body shallhave a minimum unbadllosted weight of 7.7 Ibs. and
maximum unballasted weight of 1 Ibs. The wallof the drum body
shallbe a minimum of 0.07 inch in thickness. Weight of any drum
supplied shallnot vary more than 0.5 Ib. from that of the
prequaiified sample.

Drum ond base shallbe morked with manufacture's nome, model
number, and year and month of construction.

RETROREFLECTIVE SHEETING

The retroreflective stripes used on drums shalibe constructed
of retroreflective sheeting meeting the color and reflectivity
requirements of DepartmentaiMaterials Specification D-9-8300:
Flat Surface Reflective Sheeting, Type C unless otherwise
specified in the plans.

Drums used only during daylight hours may use any type of
sheeting meeting the color and retroreflective color requirements
of Departmental Materials Specification D-3-8300.

The sheeting shallbe suitable for use on and shall adhere to
the drum surface such that, upon vehicular impact, the sheeting
shaliremain adhered in-place and exhibit no delominating,
checking, cracking, or loss of reflectivity other than that loss
due to abrasion of the sheeting surface.

BALLAST

Unballosted bases shallbe large enough to hold up to 50 Ibs.
of sand. Bases with built-in ballast shall weigh between 40 Ibs.
and 50 ibs.

The ballasted base should weigh between 35 (minimum) and 75 Ibs.

{maximum). The ballost may be sand in one to three sand bags
separate from the base, sand in o sand-filled plostic base, ¢
integral crumb rubber base and ballast or other ballasting devices
as approved by the Engineer. Stacking of sand bags willbe allowed,
however height of sand bags abave pavement surface may not exceed
12 inches.

The ballasts shallnot be heavy objects, water, or any material
that would become hazardous to motorists, pedestrians, or workers
when the drum is struck by a vehicle. When used in regions
susceptible to freezing, drums shallhave drainage holes in the
bottoms so that water willnot collect and freeze becoming a
hazard when struck by a vehicle. Ballast shalinot be placed on
top of drums

Adhesives may be used to secure base of drums to pavement.

SIGNS, CHEVRONS, AND VERTICAL PANELS

Signs used on plostic drums shallbe manufactured using
substrates listed on the Compliant Products List.

Chevrons aond other work. zone signs with an orange background
shollbe manufactured with Type C (high intensity grode)
retroreflective sheeting meeting the color and reflectivity

_requirements of "Departmental Materials Specification D-9-8300:

Flat Surface Reflective Sheeting, Type C" unless otherwise
specified in the plans.

Signs with white backgrounds, such as the KEEP RIGHT sign
(R4-8 series), shalibe manufactured with Type A (engineer grade)
sheeting.

Approved sign messages for signs mounted on plastic drums aore
the Chevron {CW1-8), the KEEP RIGHT/LEFT sign (R4-7 or R4-8
series), the VerticalPanel, and the Opposing Lane Divider.

Other sign messages (text or symbolic) may be used as approved by
the Engineer. Sign dimensions shallnot exceed 18 inches in width or
24 inches in height. Refer to acceptable materials list for approved
substrate materials. Diogonal stripes on Verticol Panels shall

slope down toward the intended traveled way.

Signs shallbe installed using one 1/2 inch belt (nominal) and
nut, two washers, ond one locking washer for each connection.
Mounting bolts and nuts shallbe fully engaged and adequately
torqued. Bolts should not extend more than /2" beyond nuts. The
hardware used for the mounting of signs onto plastic drums shall
be of adegquate quality for this use. ‘

WARNING LIGHTS, WARNING REFLECTORS, AND DELINEATORS

Type A flashing warning lights are intended to warn drivers
that they are approaching or are in a potentially hazardous area.
Type A flashing warning lights are not intended for delineation
and shdlinot be used in a series.

Type B worning fights shalinot be attached to a drum.

Type C steady-burn warning lights are intended to be used in o
series to delineate the edge of the traveled way on detours, on
lane changes, on lane closures, and on other similar conditions.
Type A and Type C warning lights shallbe instolled at lacations
os detailed on other sheets in the plons.

A warning reflector or opproved substitute may be mounted on o
plastic drum as a substitute for o Type C, Steady Burn Warning
Light ot the discretion of the contractor unless otherwise noted
in the plons. The warning reflector shallbe manufoctured from o
sign substrate from the approved list for use on plastic drums.
The warning reflector shallhave a retroreflective surface ares
(one-side) no less than 30 square inches. ;

The side of the warning reflector facing approaching traffic
shollbe fully reflectorized using retroreflective sheeting
meeting the color and reflectivity requirements for ASTM Type 4
retroreflective sheeting as described in ASTM Design Standard
4956-93B. When used near two-way traffic, both sides of the
warning reflector shalibe fully reflectorized. The warning
reflector should be mounted on the side of the handle that faces
approaching traffic so that the maximum omount of reflective
sheeting is visible to traffic approaching in the adjocent lone.
Delineators may be used as directed by the Engineer. Delineators
may not be used to substitute for warning lights. Warning lights
shalinot be installed on a drum that has a sign, chevron or
vertical panel. .

TypelA) Class(!), Type(A) Class{2), or Type(B) Reflector Units
(D & OM Standord) may be oitoched to drums to delineate the
intended vehicular path. The color of the reflector unit shall
correspond to the marking it is supplementing or for which it is
substituting. The reflective unit shalibe attached to the handie
of the drum using the mounting hole nearest the traveled way and
shallbe aligned perpendicular to approaching traffic.

18" min.

Top should not allow
collection of water or debris

Handle )
. %" dia. (typ.) for mounting
M signs and warning lights
[ ¥ 1]
4" max. B
—*—
4" min.
8" max.{typ.) v
- White retroreflective
Contractor shall provide, on 4" min Type C sheeting
request from project engineer, a 8" max.(t m) . alternating with orange
letter from the drum manfacturer AP 3 Type C retroreflective
certifing the plostic drum model 2 max. (typ.) k sheeting. Stripe pattern
number, the year and month of i X may be reversed. All drums
construction and that it meets the used in succession shall
specifications on this stondard have same stripe patiern.
sheet, . -
=' x
E|E
ol
M| - N
<«——— 0.07" mox.
% Taper to allow for
E stacking a minimum
. of 5 drums
L S e S S
€—>~r———— Base {36" dia. max.)
A A
Color sequence of reflective sheeting may be reversed.
Shoulder ‘
o ¢
o0 000

Shoulder

= o o 0 & O
’
: Flashing Arrow

Plastic

l | S~ Panel

TRANSITION AREA

| BUFFER SPACE

Drums | |

Plastic Drums

{Chevron on every other drum)

See BC(6) for spacing and
proper taper lengths

X NOTE: For Long Term  Stationary Duration - Lone lines shallbe removed.

l Plastic Drums
or vertical panels
See BC(B)

)

18" x 24" Sign
{Maximum  Sign Dimension)
Chevron CW1-8,
Driveway sign D70aq,
Keep Right R4 series
or other sign as approved
by Engineer

I
u

Warning Light or approved substitute

mount towards travel way

9
( 1

12" x 24" Vertical Panel
mount with diagonals
sloping down towords

travel way

12" x 18" Sign
Opposing Lane Divider

= STADARD PLANS
A& TEXAS DEPARTMENT OF TRANSPORTATION

Traffic Operations Division

BARRICADE AND CONSTRUCTION
STANDARDS

PLASTIC DRUMS

BC(5)-98
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GENERAL NOTES:

SELF-RIGHTING SUPPORTS

1. Chonnelizing devices on self-righting supports may be a vertical
panel, opposing lone divider or chevron. B

2. Channelizing devices on self-righting supports shallbe used ot
locations detailed elsewhere in the plans. These devices shall
conform to the “Texas Manualon Uniform Traffic Control
Devices". Type of base wilbe os. directed by the Engineer.

3. Chonnelizing devices on self-righting supports should be used
in work zone oreas where channelizing devices are frequently
impaocted by errant vehicles. Work Zone channelizing devices
ilustrated on this sheet may be installed in close proximity

" {o traffic and are suitable for use on high or low speed
roadways. Devices should not be placed within 12 inches of the
traveled woy. Spacing ond placerment shallbe uniform and in
accordance with the "Texas MUTCD". .

4. The contractor shallmaintain devices in o clean condition and
replace demaged, non-reflective, faded, or broken devices and
bases as necessary.

5. Devices shalibe erected by method shown on this sheet and as
approved by the Engineer.

8. Portable bases shalibe fabricated from virgin and/or recycled
rubber. Approximate weight of portable bases shallbe 35 tbs.

7. Pavement surfoces shallbe prepored in o manner thot will
ensure proper bonding of adhesives and fixed mount bases to
the pavement surfaces when required. Adhesives shallbe prepared
and applied as per manufacturers recommendations.

8. Application and removal of devices shalinot cause detrimentat
effects to the finalpavement surfaces, including pavement
surface discoloration or surface intregity. Driveable bases
shallnot be permitted on final pavement surfaces. All appii-
cation and removai procedures of fixed bases shallbe approv-
ed by the Engineer.

9. These devices shallnot be paid for directly but shallbe
considered subsidiory to the ltem "Borricades, Signs, and
Traffic Handling."

CONES
1. Traffic cones ond tubular markers shallbe a minimum of
28 inches in height when used on freewoys or used at nighttime.
Orange shollbe the predominant color of cones and tubular
markers. They should be kept clean and bright for maximum
visibility. Cones shallhave @ minimum weight of 9%lbs.
2. For nighttime use, cones shallbe reflectorized.
Reflectorized materialshollhave o smooth, sealed outer
surface which will display the same approximate color day
and night. When used at night, appropriate personnel shal
be present ot dlitimes to ensure cones and tubular markers
remain in their proper location ond in on upright position.
3. Reflectorization of cones shallbe a minimum 6 inch band
placed at least 3 inches but not more than 4 inches from the top,
supplemented by a minimum - 4 inch band speced a minimum of
2 inches below the 6 inch band. Reflectorization of tubular
markers shallbe o minimum of two 3 inch bands placed a
maximum of 2 inches from the top with @ maximum of 6 inches
between bonds.
4. One-piece cones or tubulor markers are gemerally suitable for
- temporary usage (up to B hours) with ather channelization
devices such as vertical panels, drums or two-piece cones for
long term usage. Care should be taken to ensure that they
remain in their proper locetion and in an upright position.
5. =-SPRAF (stacking/placement/removal assistance feature)
may be designed as a handle, hook or other shape, fabricated
from non-rigid materials similar to the cone materiol, and
may extend up to @ maximum of 8 inches above the top of cone.
The length of the SPRAF shallnat be considered with regord
to the 28 inch minimum height.

DRUNS o
Refer to BC(3).

T, | wma [,
SP:::ZdX Formula Of}g;t orfset ottaet T?:T:; ru"n';a‘?n Distance
30 2 150" (165 [180' | 30’ 60'-75' 120*
35 |L- % 205'|225'|245'} 35 70'-90' 160"
40 265'|295' [320'| 40" 80'-100' 240"
45 450'[495'|540'| 45" g0'-110' 320
50 500' |550'|600"| 50’ [100'-125" 400
55 L-WS 550'1605' 660" | 55' |110’-140’ 500
60 600' |660' |720'| 80' {120'-150" x 600"
65 650' 715" |780'| 65' [130'-165' x. 700"
70 700'|770'{840'| 70" |140'-175" x 800’

X ConventionalRoads Only

X X Taper lengths have been rounded off.
L=Length of Taper (FT.) We-Width of Offset (FT.) S-Posted Speed (MPH}

DRIVEABLE RIGID | VERTICAL PANEL

8" min.

8" min.

24" min,

12" minimum
embedment
depth

V

See Compliant Products List for supports and panel substrates

SPECIFICA;I'ION REFERENCE TABLE
MATERIALS AND TEST SPECIFICATIONS (D-9)

FLAT SURFACE REFLECTIVE SHEETING, TYPE C
(HIGH SPECIFIC INTENSITY) D-8-8300

Only pre-quolified products shollbe used. A List of
co.n.pimt products and their sources may be obtained by
writing, caling or faxing:

Stondards Engineer

Traffic Operations Division - TE

Texas Deportment of Tronsportation (TxDOT)
125 East tith Strest

Austin, Texas 78701-2483

Phone (512) 416-3120

Fax (512) 416-3161

E-maill TRF-STANDARD @ moigw.dot.state.tx.us

CONES
Cones shallhave a minimum

weight of 9/,lbs.

max.
min.

max.

min,

28"

min.

VP-1L

FIXED BASE

W/ APPROVED

ADHESIVE

SELF-RIGHTING SUPPORTS

8" min.

VP-R

SURFACE

MOUNT
ROADWAY
BASE _ SURFACE

36" min. distence above travelway

DRIVEABLE

8" i
—U/ BASE
A

OPPOSING LANE DiVIDER

with Portable or Fixed Base Support

120
g
T a

18 11 2
360 +

PORTABLE

ROADWAY ORBQSXEED
SURFACE - — 36"

I — .
REFLECTIVE ORANGE BACKGROUND

VERTICAL PANELS

Vertical Panels are normally used as channelizing devices to
indicate tangent or nearly tangent roadway dlignment where good
torget value of a device is needed in daytime as wellas
nighttime. In addition, vertical panels should be used at the

edge of shoulder drop-offs and other areas such as lane
transitions where positive daytime and nighttime delineation

may be required. Vertical panels should be mounted back to
back if used at the edge of cuts adjocent to two-way two lane
roadways. Stripes are to be reflective orange and reflective
white and should always slope downward toward the traveled way.
Vertical Panels used on expressways, freeways, and other high
speed roodways shallhave a minimum of 2 square feet of
retroreflective ares facing traffic.

Self-righting supports are available with portable base. See
Compliant Products List.

A

CHEVRON DRIVEABLE

with Flexible Support BASE

ol «_Flexible
Support
— Tube

Driveable

Base

— BASE

FIXED BASE
| | W/ APPROVED
e ADHESIVE

Driveable Support for
Vertical Panel VP(F)-1
or Chevron CW1-8(F),

WITH BLACK ARROWS AND
BORDER.

PORTABLE RIGID VERTICAL PANEL

24"
min.

8" min.

28"
min,

See Compliant Products List for alternate designs.

= STANDARD PLANS
4 TEXAS DEPARTMENT OF TRANSPORTATION

Trafflc Operations Division

BARRICADE AND CONSTRUCTION
STANDARDS

CHANNELIZING DEVICES
CONES

BC(6)-98
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DISCLAIMER

The use of this stondord is governed by the "Texos Engineering Practice Act™.llo warranty of ony

kind is made by TxDOT for ony purpose whalsoever. TxDOT assumes no responsibility for the conversion

of this stondard to other formats or for incorrect results or dormages resulting from

q its use.
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WORK ZONE PAVEMENT MARKINGS

GENERAL

MANTENANCE

The Contractor shallbe responsible for maintaining work zone and
existing pavement markings on allroadways open to traffic within
the projects limits unless otherwise stated in the plans. Color,
patterns, and dimensions shallbe in conformance with the Texas
Manugl on Uniform Traffic ControlDevices (TMUTCD). Additional
supplemental pavement marking details may be found in the plans
or specifications. -

Work zone pavement morkings shall consist of guidemarks, short
term markings and/or stondard pavement markings. Unless otherwise
shown in the plans, matericis used for work zone pavement mark-
ings shallbe thermoplastic, raised pavement markers, prefabricated
pavement marking .moterial, temporary flexible-reflective roadway
marker tabs or other matericls approved by the Engineer. Thermo-
plastic shallnot be used for removable markings.

Alroadwoys to be opened to troffic shallbe marked with short
term morkings or standard markings as shown in the plans, at the
end of each day's operation. Unless otherwise shown in the plans
or approved in writing by the Engineer, all concrete surfaces
shallhave standerd markings in place prior to opening to troffic.

Standard povement markings shallbe installed in accordance with

- the Texas Manuadl on Uniform Traffic Control Devices (TMUTCD) ond

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

Al osphaltic surfaces which ore to be opened to troffic shallbe
moarked with guidemoarks immediately following plocement and final
rolling of any course. Guidemarks shallconsist of ¢ single

temporary flexible-reflective roadway marker tab or g single
temporary construction raised pavement marker at 40 foot spacing.

Guidemarks shalibe placed in proper dlignment with the fingl
location of future pavement markings. Any guidemarks not in
dlignment with pavement markings shallbe removed by the
Contractor at the Contractor's expense. Guidemarks shallnot be
used to simulate edgelines.

When inclement weather prohibits the applicotion of short term
markings or standard markings as called for on the plans, upon
approvat of the Engineer, guidemarks may be considered as tem-
porary short term markings for osphaltic surfaces. The placement
of pavement markings as shown on the plans may be delayed until
such time that weather permits oppiication. of pavement markings.

When stondard povement markings are not in place and the roadway
is opened to traffic, DO NOT PASS signs shalibe erected to mark
the beginning of the sections where passing is prohibited and

PASS WITH CARE signs shallbe erected to mark the beginning of
the sections where passing is permitted.

" RASED PAVEMENT MARKERS

The Contractor willbe responsible” for maintaining work zone
pavement markings within the project limits. Work Zone Pavement
Markings shallbe inspected in accordance with the frequency
and reporting requirements of work zone traffic controldevice
inspections. The markings should provide a visible reference for
a minimum  distance of 300 feet during normal daylight hours and
165 feet when illuminated by automobile low-beam headlights at
night, unless sight distance is restricted by roadway geometrics.
Markings failing to meet this criteria shallbe replaced as re-
quired by the Engineer.

REMOVAL OF PAVEMENT MARKINGS

Removal of pavement markings includes centertine, channelizing
lines, lane lines, edge lines, words arrows, symbols and raised
pavement markers.

Pavement markings thot are no longer applicable and which may
create confusion or direct a motorist toward or into the closed
portion of the roadway, shallbe removed or obiiterated before

the roadway is open to traffic. The cbove shallnot apply to
detours. of o short duration of a few hours, where flaggers and/or
sufficient channelizing- devices are used in lieu of markings to
outline the detour route and the detour-is not to be maintained
during nighttime.

Pavement markings shallbe removed to the fullest extent poss-
ible, so as riot to leave a discernible marking, by any method

that does not materially damage the surface or texture of the
pavement. The removalof pavement markings may require resurfac-
ing or sealcoating portions of the roadway, normally fulliane

widths. Subject to the approvadlof the Engineer, any method thot
proves to be successfulon a porticular type pavement may be
used. Blast cleoning maoy be used but willnot be required unless
specifically shown in the plans. Over-painting of the markings

SHALL NOT BE permitied. Removal of raised pavement markers shall
be as directed by the Engineer.

Removalof existing pavement markings and markers willbe paid
for directly in accordance with the ltem "ELIMINATING EXISTING
PAVEMENT MARKINGS AND MARKERS" unless otherwise stated else-
where in the plans.

Raised paverent markers are to be placed according to the pat-
terns on BC(8). Raised pavement markers used as stonderd pave-
ment markings or to supplement removable morkings shall meet the
requirements of ltem “RAISED PAVEMENT MARKERS".

Unless otherwise shown on the plans, raised pavement markers will
not be allowed for words, symbols, and shapes, diagondl or trans-
verse lines,

PREFABRICATED PAVEMENT MARKINGS

SPECIFICATION REFERENCE TABLE
MATERIALS AND TESTS DIVISION SPECIFICATIONS

JIGGLE BAR TILE " D-9-4100
PAVEMENT MARKERS (REFLECTORIZED) D-9-4200

TRAFFIC BUTTONS ) D-8-4300
EPOXY 0-9-610Q
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS © D-9-6130
PREFABRICATED PAVEMENT MARKINGS - REMOVABLE D-9-8241

TEMPORARY FLEXIBLE-REFLECTIVE ROABWAY MARKER TABS D-9-8242

Removable prefabricated pavement markings shallbe o material of
manufacture and product code or designation shown on the list of
approved materials covered by the Department Materidls
Specification D-9-8241.

Non-remavable prefabricated pavement markings (foil back) shailbe
a materiol of manufacture end product code or designation shown on
the list of approved materials covered by the Specification TxDOT
550-74-01.

The fists of approved prefabricated work zone pavement morking
materials may be obtoined from TxDOT General Services Division.

PREQUALIFICATION PROCEDURES MAY BE OBTAINED BY WRITING:

GENERAL SERVICES DIVISION

TEXAS DEPARTMENT OF TRANSPORTATION (TxDOT)
125 EAST 11th STREET

AUSTIN, TX 78701-2483

Temporary Construction

Raised Pavement Markers
used as Guidemarks:

N

-,

4n

11 v

The above temporary construction raised pavement marker is

. shown for illustration purposes only and not intended to specify

any porticular product.

Temporary construction raised povement markers used as guide-
marks shalibe ‘of design and manufacture approved by the Engineer.

Al temporary construction raised pavement markers provided on
a project shalibe of the same manufacturer.

Adhesive for quidemarks shallbe bituminous material hot

applied or butylrubber pad for allsurfaces, or thermoplastic for -
concrete surfaces.

Guidemarks shallbe designated as:

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

= vk —

l
|
|
l

SIDE VIEW

1

Height of sheeting willbe determined
by notes under MAINTENANCE,
(Usuglly more than Y4inch ond less thon 1inch.)

- REFLECTIVE SURFACE

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

Temporary flexible-reflective roadway marker tabs used as
quidemarks shali meet the requirements of Departmental Material
Specification D-3-8242,

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

A) Select five (5) or more tabs at random from each lot or
shipment and submit to the Construction Division, Materials
ond Tests section to determine specificotion complionce.

B) Select five (5) tabs and submit to the following test.

Affix five (5) tabs at 24 inch intervals on an

asphaltic pavement in “a ‘stroight line. Using @ medium
size passenger vehicie or pickup, run over the markers
with front ond rear wheels at a speed of 35 to 40 miles
per hour, four times in each direction. No more than one
(1) out of five reflective surfaces shallbe lost or
displaced as a result of this test.

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

Dimensions indicated on this sheet are typicaland approximate. Variations in size and height may occur between markers or devices

made by manufacturers, by as much as Yginch, unless otherwise noted.

=t STANDARD PLANS
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DISCLAIMER

1o worronty of any

“Texas Engineering Praoctice Act'.

kind is mode by TxDOT for any purpose whotsoever. TxDOT ossumes no responsibility for the conversion

of this standord to other formats or for incorrect results or domages resulting from its

The use of this standard is governed by the

use.
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PAVEMENT MARKING PATTERNS

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

16 to 12" :25 Type Y buttons 10 to 12" Type I-A-A <3

i

_{UOOODOOEDOOODO

>

. — —— Z ¢ opoee U\ 0000 googouogoogooouoo‘fnvouooouooouo
lf> Yellow 1™ Yelow 27 C> ’
Type H-A-A Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A’ RAISED MARKERS - PATTERN A
<b " Type U-A-A - Type Y buttons <::|

4 . oocyoonooonoioonooonooouooou

—-& — — oonoovooou f o 0000 o ooao a cooo
Yeliow

E> Type Y buttons 6 to 8" \ Type H-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED MARKERS - PATTERN B

EDGE & LANE LINES FOR DIVIDED HIGHWAY

/Type 1-C
ocbooouoocodooodooocDoOoOoOOOOODOOOOCDOOODNOOOCOOODOD
4 <:3 Type W buttons Type I-C or #-C-R
: e
o White — Yellow — —— o 0000 o oooo =} 0000 o ccoo o cooo0 a
\ <3 Type IFA - Type Y buttons
OCN6c0O0DO00O0DNO0ODO0DO0N00000000000000000D00000000
4 S0ocooDoooODoOoOODOOOOOOODOOODOOODBODOOOCCOODOOOD
E‘>, Yell Type I-A A Type Y buttons
ellow
—— . — —— —— o 0000 a 0000 a 000 a cQo00 [=] 0000 =]
White
c‘,> :’ Type W buttons < ™ Type I-C or I-C-R
oDooopDooDOOOOODOQOBDOOODOOOODODOODDOOOODOOOHBDOOOQD
REFLECTORIZED PAVEMENT MARKINGS RAISED MARKERS AN
Type 1-C
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:| Type W buttons Type I-C
m— it /— w— —— o 0000 a 0000 =1 oooo a cooo o o000 a
e <"3 Type H-A-A Type Y buttons
- ocoooongoopoooonococnooonoYonoooOoo00DO000D000D
/1 ococooohoonooonDooopnoooDdokoDo0O0DOOO0DO000OD0O0O0CD
—— w—— Y ellOW o— o o000 [s] [ XXX o oooo0 o -3-X-X:} o o000 o
White 7 AN
Type W buttons Type I-C
_REFLECTORIZED PAVEMENT MARKINGS RAISED MARKERS
TWO-WAY LEFT TURN LANE
—— —— —— ——— o 0QQoOo a 0000 a 0000 a [oeReRa) a 0000 (n]
White QJ ~ Type W buttons \Type I-C .
scoDoopopooogoocoOdocooOBOoOoOoOCOOOCOO0COO0DO0OOB0CO0OD00OO0D
onm— —— — —— a 0000 o oooo0 a 0000 a [eX=Rale] a o000 o
}Yellow >Type Y buttons Type II-A-A
— — — —— o [-X-%-:} o oooo0 o ocooo o 0000 o] 0000 a
oc0opooDOOODOOODOOOCOODOOOOODODOOD0O00OO0DO0O00OB0OO0ODT
— N —— — =] 0000 a [eReReale] a Qo000 a ooQo ) a 0000 =]
\f,> White ¢> Type W buttons Type I-C
REFLECTORIZED PAVEMENT MARKINGS RAISED MARKERS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" - 3" Type lI-A-A Type Y buttons
DOUBLE RASED 4 o 12 1o o o oo o o o\o o/o o o o
MARKERS ¥OD o 0o 0 O © 0 60O O O 0 O
NO-PASSING : 4"
REFLECTORIZED LM
N PAVEMENT " '
LINE MARKINGS 4 to 12 ‘r—_*__
Yellow
) ) Type 1-C ,1-A or lI-A-A /Type W or Y buttons
EDGE LINE RASED O o 0o 01 0 0o 00 0 0 0 @ o 0
SOLID i
OR SINGLE 60"+ 3"
REFLECTORIZED
LINES NO-PASSING LINE i
MARKINGS 4" T~"White or Yellow
Type I-C 40" ’-"3” Type W buttons
WIDE RASED 1-n _LD7O ©c oo o o o o o%:) o o o
LlNE MARKERS . TD ¢ 0 0o g o o o0 O o”o"cCc O o
. gn
(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED
OR CHANMELIZING UINE USED TO ::;EK’:GNST

DISCOURAGE LANE CHANGING.)

B s o
RASED o 0 O 0 [ O 0 0O ©° g O 0 O O

MARKERS X
‘ k1o —l 30 ﬁ\\r Type I-C or ll-A-A
BROKEN Type W or Y buttons

LINE — 401 —

(FOR CENTER LNE oy S— s] — s} Ly —
R LAE LES MARIGS ‘«—10' —>l<-— 30-\/__,{ White or Yellow
: Type 1-C or lI-A-A
{when required)

REMOVABLE MARKINGS 5. g
WITH RAISED ' =
PAVEMENT MARKERS 1o —) 0 N

If raised pavement markers are used i

to supplement REMOVABLE markings, Raised Pavement Markers
the markers shallbe applied to the
top of the tape at the cpproximate
_mid length of tape used for broken
lines and ot approximately 20 faot
spacing for solid fines. This allows
an easier removdl of raised markers
and taope.

200+ 7

NOTES:
Pattern A is the Department Standard, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be subsitituted for reflectorized pavement markings.

Raised pavement markers used os standard
pavement markings shall meet the require-
ments of iterns "RAISED PAVEMENT MARKERS"
and "EPOXY AND ADHESIVES."
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t results or damages resulting from its use.

The use of this standard is governed by the Texas Efigineerin

Limits .of
Payment

PERPENDICULAR CURB RAMP

Limits of
Payment

Planting
or other
non-walking
surface

Cross slope not to
exceed 27 on any

portion of ramp or
transition to street.

DIRECTIONAL RAMP WITHIN RADIUS

Limits of

red
St\‘_?:nd‘"g

2' strip if cut through

is greater than 4'in length.
Otherwise place detectable P
warning on the entire surface Op
of cutthrough.

Align curb parallel
with crosswalk

Limits of
Payment

CURB RAMPS AT MEDIAN ISLANDS

Planting or other non-
walking surface if dropoff
is not protected

Limits of
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Limits of
Payment

CROSSWALK

Sidewalk

HAIVASSOUD

DIAGONAL. COMBINATION CURB RAMP

Perpendicular to the Tangent of the Curb
Radius and Contained in Crosswalk

Limits of
Payment

4'Ramp
Width

Maneuvering
Space 4'x 4'

Sidewalk

x
.

L

5'x 5
Landing

Bk Lk ko Sk
RS
Lk e kg

Limits of
‘Payment

LI
LIS

4' Romp
Width

DIAGONAL CURB RAMP (RETURNED CURB)

Planting or other
non-walking surface
if dropoff is not

protected LN
Shared
Landing
8.3%

Landing shallhave
detectable warning
if at mid-block
location

General Notes

All slopes are _moximum allowable. The least possible slope that will

Limits of
Payment

Curb Ramp
2' min. run at 8.3%

stilldrain properly should be used. Ramp length or grade of approach
sidewdlks may be odjusted as directed by the Engineer.

The-minimum sidewalk width is 5'. Where a 5'sidewalk can not be provided
due to site constraints, @ minimum 3'sidewalk with 5'x 5'passing

areas at intervals not to exceed 200 ftis required.

Londings shallbe 5'x &' minimum with ¢ moximum 27 slope in any directian:
Maneuvering space at the bottom of curb romps shalibe o minimum of 4'x 4'
wholly contained within the crosswalk and wholly outside the paraliel

vehiculor travel path.

Moximum allowable cross slope on sidewalk and ramp surfaces is 2Z.

Curb ramps with returned curbs may be used only where pedestrians
would not normally walk across the ramp. Otherwise, flared sides shalibe

Planting aeuemi[::;t:ctcble provided.
or Othe'A TYPE 3 All concrete surfaces shalireceive a light broom finish unless noted
non-walking otherwise in the plans.
surface -
Ramp textures must consist of truncated domed surfaces. Textures are
. required to be detectable underfoot. Surfaces thot would ofiow -woter
Planting or other non- to accumulate cre prohibited. .
walking surface if dropoff .
is not protected i Additionat information on curb ramp location, design, light refiective value
and texture may be found in the current edition of the Texas Accessibility
Stondards (TAS) prepared and administered by the Texas Department of
. . Licensing and Regulation (TDLR).
Ramp 5’ Min Side _, TYPE 6 Raised medians separate opposing directions of traffic -and provide a refuge
Shared Flare area for pedestrians unable to cross the entire rocdway in the allotted
Fp +. | Landing - signatphase. To serve as a refuge oreg, the median should be o minimum
L .y R = of 5'wide. Medians should be designed to provide accessible passage
e \i,\ over or through them.
Small channelization islonds, which can not provide a minimum 5'x 5'
8.37 Shared landing at the top of ramps, shalibe cut through level with the surface
— Landing of the street.

N

Walking 4

Surface
TA0%
"

COMBINATION CURB RAMPS

o TYPE 22
8.3%
Ramp
N Limits of‘
Payment
Flare / \
. . \\
8.3 ) 5'x 5'(Min)
i £ Shared Landin
Ramp = 9
107 107
Flare Flare
8.34 Stop Bar
Ramp

—| G
4' Romp
Width Limits of
Payment

COMBINATION ISLAND RAMPS’

Crosswalk dimensions, crosswatk markings and stop bar locations -shall be
as shown elsewhere in the plans. At intersections where crosswalk
markings are not required, ramps shallbe aligned with theoreticai
crosswalks, or as directed by ‘the Engineer. :

Existing features:that comply with TAS may remain in ploce uniess otherwise
shown on the plons.

Handrails are not required on curb ramps. Curb ramps shailbe provided
wherever on accessible route crosses {(penetrates) a curb.

Shaded areas indicate locations of detectable warnings. (Color / tlight
reflective value and texture contrast)

Curb romps and landings shallbe constructed and poid for in accordance with
item, "Curb romp and Landing". Street curb transitions and curb bevels

willbe paid for in gccordonce with ltem, “"Concrete Curb, Gutter ond Caombined
Curb and Gutter".

= Texas Department of Transportation
I Deslgn Division (Roadway)

PEDESTRIAN FACILITIES
CURB RAMPS

PED-02
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Concrete Driveway
Payment

to 57 if curb height greater
- than 6 inches. Handraitis-
not required.

Ramp sidewalk

Concrete Driveway
Payment

Concrete Driveway
Payment

Concrete Driveway
Payment

Planting "or other
non-walking surface

Setback sidewalk

SIDEWALK TREATMENT AT DRIVEWAYS

PROTECTED
4 ZONE
2 1.1 14" MAX. POST
& ’ PROJECTION
8| ]
re / ] 4" MAX. WALL |
o / PROJECTION {
o
=
27" x
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General Notes

Al slopes are moximum allowable. The least possible slope that will still
drain properly should be used.

Troffic signal or illumination poles, ground boxes, controller boxes,
signs, drainage focilities and other items shallbe placed so not to
obstruct the accessible route.

Usual sidewalk cross slope equals 1.5%. The maximum allowable sidewalk
cross slope equals 27. .

Street grades and cross slopes shallbe as shown elsewhere in the plans.

Existing features thot comply with TAS may remain in place unless otherwise
shown on the plans.

" Changes in level greater than Y inch are not permitted.

Any part of the occessible route with o slope greater than 1:20 (5%) shall
be considered a ramp. If o ramp has a rise greater than 6 inches or a
horizontal projection greater than 72 inches, then it shall have hondrails

on both sides, with the following exceptions:

At ramp sidewolks shown at far left.

Hondrdils are not required on curb ramps. Curb ramps shallbe
provided wherever an accessible route crosses {penetrates) a curb.

The least possible grade should be used to moximize accessibility. Where
structurally impractical to achieve TAS complionce, the running slope of
sidewalks and crosswalks, within the pubiic right of way, may follow the grade
of the parallelroadway without invoking Texas Accessibility Stondards (TAS)
variances for londings or hondrails. Where a continuous grade greater. thon 51
must be provided, hendroils may be desirable on one or both sides of the
sidewclk to improve accessibility. Handrails may dlso be needed to protect
pedestrians from potentially hozardous conditions.

PROTECTED ZONE

Parabolic crowns may require adjustment in crosswalk areas to fimit the
S

crosswalk grade to S5Z.

In pedestrian circulation area, maximum 4" projection
for post or wallmounted objects between 27"and 80"

above the surface.

CLEAR GROUND SPACE AT
PEDESTRIAN PUSH BUTTON

Oriveways and turnouts shallbe constructed and paid for in accordance with
Item, "Driveways and Turnouts". Sidewalks shallbe consiructed and paid for
in accordance with item, “Sidewalks".

PHONE

>27"

27" MAX

When an obstruction of a height greater
than 27" from the surface would create

Protruding objects of a
height 29" are detectable

MAX. LENGTH OF

MIN. DISTANCE

OBSTRUCTION
i \ BETWEEN OBSTRUCTIONS
5-0"
CURB— | OBSTRUCTION
\ (POLE, HYDRANT, ETC.)
o\ /
2 M <
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-
= o X
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@l 23 <3 2
2 %0 Z & e
; , Z o
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I S N
\
0BSTRUCTION

(CONTROLLER CABINET,
MAILBOX, ETC.) -

PLAN VIEW

PLACEMENT OF STREET FIXTURES

UTEMS NOT INTENDED FOR PUBLIC USE.
MINIMUM 4'x 4'CLEAR GROUND SPACE
REQUIRED AT PUBLIC USE FIXTURES.

a protrusion of more than 4" into the

pedestrian circulation areaq, construct
additional curb or foundation at the

by cane and do not require
additional treatment.

bottorn to provide @ maximum 4" ove'rhong.

DETECTION BARRIER FOR
VERTICAL CLEARANCE <80"

= Texas Department of Transportation

I Deslgn Division (Roadway)

PEDESTRIAN FACILITIES

SIDEWALKS
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General Notes
Street grades and cross slopes shallbe as shown

/./—STOP BAR // elsewhere in the plans.
/ /’ S'x S'MIN) Raomps are shown here without detectable warnings
5% 5'(MIN) ’/ ) LANDINGS STOP BAR for simplicity. Detectable warnings are required
LANDINGS / // at the locations shown on the PED Standord
/ . (Sheet 10of 3 and in oceordance with the

details shown below.

SINGLE RADIAL - .
RAMP PLACEMENT = | : .
~ -~ SIDEWALK . CROSSWALK

Small channelization islonds, which con not provide
a minimum  5'x 5'landing at the top of ramps, shali

SPLIT RADIAL

o CROSSWALK ' [ V be cut through level with the surface of the street.
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