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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

. . . COLORS:
The Barricade and Construction Standard Sheets (BC sheets) are intended — FLUORESCENT

to show typical examples for placement of temporary traffic control R=.13" ) : gﬂﬁggmmn
devices, construction pavement markings, and typical work zone signs. BLACK
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1,1"
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \2/ LEGEND
(~_r

31"

—_

2.57"
2.88

L7
31"

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

responsibility of the Engineer. = FLUORESCENT ——
~ BACKGROUND

R=,75"
3. The Contractor may propose changes to the TCP that are signed and sealed ﬂﬁﬁﬁm

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER
F AND SYMBOL
sign and seal Contractor proposed changes. -

J

48"

55
\

BLACK

5.

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

« 75"

14"

[
4"
>t

5. Geometric design of lane shifts and detours should, when possible, meet the
applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

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

h.l

.94

1.41 L.4I

.94

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
—: [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
4/// = [TALK OR TEXT LATER] Font: C specified length;

94
a2/

.14

-

.31"*1

I !
1.68".67"1.68".67"1.68"
1 T

7. The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes ) L 6. 38" 3

justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. SIGN DETAIL (GZO-]OT)

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

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . I . . s
Thg TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble on? their sourcis $Td may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ limits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11. Except for devices required by Note 10, traffic control devices should Phone (512) 416-3118

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

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
13. Inactive equipment and work vehicles, including workers’' private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT ;;g;f’ oﬁﬂfﬁﬁw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITeanDePa’tmentOfoanSPO"faﬁon Standard

right-of-way |line as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES

1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) _— bo-T4don v X007 [ove Tx00T [owe ToBOT [exe 130T

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T November 2002 P p— o8 omAr

considered for high traffic volume work areas or night time work. REVISTONS

4-03 5-10 8-14 DIST COUNTY SHEET NO.
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TYPICAL LOCATION OF CROSSROAD SIGNS

T-INTERSECTION

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®

No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

incorrect results or damages resulting from

is governed by the "Texas Engineering Practice Act".

ROAD WORK
620-2 (Optional NEXT X MILES > | 620-1b7R . \*

see Note G20-1aT Cw20-1D \ S < A

1 and 4) x T gn Conventional| Expressway/ Posted ign
d q J INTERSECTED | Block - City <= | 10007 -1500" - Hwy Number Road Freoway Speed |Spacing

- ROADWAY X 1000' -1500" - Hwy => 1 Block - City or Series X

b (S § Feet

CROSSROAD X * N . \/ Q cw20* MPH | apprx. )
Ccw21
X X , csd WORK 30 120
F * ) WORK 80 imi 620-5aP | 7ong Cw22 48" x 48" | 48" x 48"
G20-5aP . Limit
b b ZONE BEGIN min. > TRAFFIC] cwW23 35 160
TRAFFIC 620-5T | ROAD WORK 3 R20-5T | FINES CW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK NAME - Y DOUBLE 45 320
<= NEXT X MILES DOUBLE wooress |7 | e | CW1, CW2
N X MILES = R20-50TP | o 620-6T ciry R20-50TP | et ! ’ 50 400
Cw20-1D G20-2 END A ARE_PRESENT __ STATE CW7, Cws, 36" x 36" 48" x 48"

G20-1aT  (Optional ROAD WORK CONTRACTOR CW9. CWi1 55 5002

see Note END CWWll , 2

. . L , 620-2 65 7002

May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, >

(See note 2 below) CW5, Cwe, 48" x 48" 48" x 48" 70 800

1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a CSJ LIMITS AT T-INTERSECTION Ccws-3, 75 900 ?
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. CW10, CW12 80 1000 2
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3

with the reduced size 36" x 18" "END ROAD WORK" (G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *

"Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2.
in the plans.

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper : U i
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work work area and/or distance between each additional sign.
Zone Standard Sheets.

4, The "ROAD WORK NEXT X MILES" (G20-1aT)sign shall be required at high volume crossroads to advise GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer 1.
will determine whether a roadway is considered high volume.

5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2.

6. When work occurs in the intersection areq, appropriate traffic control devices, as shown elsewhere in
the plans or as determined by the Engineer/Inspector, shall be in place.

being performed at or near an intersection.

% For typical sign spacings on divided highways, expressways and freeways,
see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) typical application diagrams or TCP Standard Sheets.

If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR
NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also).
The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow

(G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. A Minimum distance from work area to first Advance Warning sign nearest the

Special or larger size signs may be used as necessary.

Distance between signs should be increased as required to have 1500 feet
advance warning.

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

3. Distance between signs should be increased as required to have 1/2 mile

or more advance warning.

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT

2 |

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS THE CSJ LIMITS

N T 620-9TP ¥ ¥ BWEOGRIKN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
crossroads at the discretion of the Engineer. See Note 2 under "Typical
ZOnE STAY ALERT Location of Crossroad Signs" ’ P
BEGIN TRAFFIC OBEY g .
% % 620-5T | ROAD WORK oW1 -4L Rd-1 RRO-STX X | FINES WARNING
NEXT X MILES (as DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NANE appropr R e STATE LAW
¥ %G20-6T ADDRESS Cwi3-1p CW20-1D R20-50TPX X |t TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
t;/ggi STATE @ G20-10T % % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR B
¢ Type 3 Barricade or _ X ‘ X X X X X sizes.
channelizing devices = J J J b b - -
/ V A L. 4 4 4 4 4 4 4
| < WA 425, < LEGEND
{ e e _ R e e R _— _— — Type 3 Barricade
/ > e L ] => —
v + ‘ o — O OO | channelizing Devices
] HORK => | Beginmning of SPEED/ END @ :
[P} ] Z| NO-PASSING R2-1| LIMIT . - Sign
3x Channel izing cSJ Limit b line should G20-2bT
Devices ROA%NE/ORK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
within the project |imits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS TORR NN T R MBS 600057 ) Srgn for  coch moecifle project
ke > % ¥ G20-5aP vzvgzé STAY ALERT This distance shall replace the "X" and shall be rounded SHEET 2 OF 12
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. %@ Traffic
% % 620-5T | ROAD WORK LIMIT TRAFFIC = WARNING No decimals shall be used. Operations
ROAD NEXT X MILES XX R20-5T | FINES ) SIONS . Division
v Texas Department of Transportation Standard
CLOSED|Ri1-2 A >< >< DOUBLE ALK OR T0xt Te | | STATE LAW (%) The "BEGIN WORK ZONE' (G20-9TP) ond "END WORK ZONE' (G20-20T)
Type 3 620-6T e %% R20-50TP|  wofens shal | be used as shown on the sample layout when advance
cww—s Barricade or ho0-1E X% | cowmcror | X%R2 T 620-10T R20-3T signs are required outside the CSJ Limits. They inform the
channel izing * %X * X motorist of entering or leaving a part of the work zone BARRICADE AND CONSTRUCT [0N
devices lying outside the CSJ Limits where traffic fines may double
X X X X X X X if workers are present.
/ ¥ ¥ ] ) ¥ : : ¥ PROJECT LIMIT
¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1)., TRAFFIC
\ I T FINES DOUBLE signs will not be required on projects
, I } <s consisting solely of mobile operations work.
l Channelizin ‘\CSJ Limit Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) = 1 4
9 \ =
Devices i i i
T [:? 1 and other signs or devices as called for on the Traffic FILE: bo-14. dgn on: TxDOT ‘CK:TXDOT‘DW: TXDOT lck: TxDOT
WORK o X ~~Jspeep|Rz! Control Plon. ©7TxDOT November 2002 CoNT |sECT Jo8 HIGHWAY
SPACE ROA%NEIORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISIONS
>< >< +he end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % % 7-13
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DISCLAIMER:

No warranty of any

"Texas Engineering Practice Act".

The use of this standard is governed by the

TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "

a) rough road or damaged pavement surface

c) construction detours
d) grade
e) width

should remain in place.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described
above, should be posted and visible to the motorist when work activity is present.
Work activity may also be defined as a change in the roadway that requires 4.
a reduced speed for motorists to safely negotiate the work area, including:

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs

SHORT TERM WORK ZONE SPEED LIMITS

3. Speed zone signs are illustrated for one direction of travel and are normally posted
for each direction of travel

Frequency of work zone speed |imit signs should be:
40 mph and greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

b) substantial alteration of roadway geometrics (diversions)

5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
background (See "Reflective Sheeting" on BC(4)).

6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
directly, but shall be considered subsidiary to Item 502.

7. Turning signs from view, laying signs over or down will not be allowed, unless as
otherwise noted under "REMOVING OR COVERING" on BC(4).

(See Removing or Covering on BC(4)).

DATE:
FILE

This type of work zone speed |imit may be included on the design of 8.
the traffic control plans when workers or equipment are not behind concrete

Techniques that may help reduce traffic speeds include but are not |imited to:

. oS - Y A. Law enforcement.
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next o sign
in the travelled way. C. Portable changeable message sign (PCMS).
L. . L. D. Low-power (drone) radar transmitter
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only

Work Zone Speed Limits should only be posted as approved for each project.

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

SHEET 3 OF 12

5 and approved by the Texas Transportation Commission, or by City Ordinance when within [ncorporated City Limits.

o

[ ° ° ° °

2 Reduced speeds should only be posted in the vicinity

O .

oo . . [ ° [ ° . .

o3 Stoning shown for cs. of work activity and not throughout the entire project. oioning shown for

£ one direction only. one direction only. CSy
i See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
Qe additional advance . . additional advance

22 signing. or covered during periods when they are not needed. signing.

-2 |
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go

oL See General See General

55 (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4

< \

[l

8

oL WORK | (20-50p

26 SPEED

25 N WORK | (oo_sop ZONE SPEED SPEED
o C LIMIT

s e ZONE SPEED LIMIT WORK WORK LIMIT
£5 70 60 SPEED L IMIT Ro- | 70 ZONE | 620-5aP ZONE | 620-50P

oF R2-1 LIMIT o O R2-1 SPEED SPEED (O v
e CW3-5 R2-1

go o O LIMIT LIMIT

Lo CW3-5 R2-1 6 O R2-1

o0

5

5% GUIDANCE FOR USE:

« C

£

= O

%g LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES

N

2§ This type of work zone speed |imit should be included on the design of 1. Regg\ﬂ#ory work zone speed \Im?+5 shog\d @e used only for sections of construction

g the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance

o0 speed are present in the work zone and modification of fhe geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum

o£ a higher design speed is not feasible. mounting height

cC
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No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from

is governed by the

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

of this standard to other formats or for

DISCLAIMER:

kind

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Contractor shall install and mgintain signs in g straight and plumb condition and/or as directed by the Engineer.

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

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

12" min.
, guide the traveling public safely through the work zone.
_2_ 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
minimum Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor’s
o o curb Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
g 3 the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.
o @ 6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
2 & shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question regarding installation
=4 ° procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so the Engineer can
— ° e verify the correct procedures are being fol lowed.
21 0'-6 3 6" or 3 7.0" min. 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
g & [greater % 3 9.0° mox. damaged or marred reflective sheeting as directed by the Engineer/Inspector.
8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
L for identification shall be 1 inch.
W “WM 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
: Paved //L\\///\\:N///\/“/T : Paved //S///\\\///Q\//A// = _ 222 727> DURATION OF WORK (aos defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)
shou | der NNY shoul der SENY 1. The fyp(.es of sign supports, slgn mm.mfmg heighf,fhe size of.signs, and fhe.fype (.)f sign substrates can vary boseq on the type of
/<\\/// work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. regard to crashworthiness and duration of work requirements.
Objects shall NOT be placed under skids as a means of leveling. a. Lomgfferr.n stationary f.work that occupies a \oqoﬂon more.fhom 3 days. ) ) ) i )
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
¢. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.
d. Short, duration - work that occupies a location up to 1 hour.
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

¥ % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental plaques (advisory or distance) should not cover the surface of the parent sign.

DATE:
FILE:

SIGN MOUNT ING HEIGHT
L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
shall not will be by bolts and nuts as shown for supplemental plagues mounted below other signs.
protrude Y , 2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
above sign or screws. Use TxDOT's or the ground.
manufacturer’s recomende_d 3. Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing.
N / procedures for attaching sign 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
substrates to other types of appropriate Long-term/Intermediate sign height.
s N sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
rf”?‘f . / SIZE OF SIGNS
B Eq ;rgfrugg 1 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
) —
above sign = SIGN SUBSTRATES
[D“ ‘UELE ] OR Nails shall NOT 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.
HEN be al lowed. 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
KERS Each sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
) L fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
Sign supports shall shal | be attached screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
extend more than I AN direcﬂy to the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the I +. Multipl REFLECTIVE SHEETING
back of the sign S.UDDOF * U iple 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
substrate. U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
R H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
FRONT ELEVATION ¢ R . . . .
Jomed or le iced b)’ 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bf_ or Type Cg_, shall be used for rigid signs with orange backgrounds.
Wood, metal or any means Wood
Fiber Reinforced Plastic * SICN LETTERS
supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post extended or repoired Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION el first class workmanship in accordance with Department Standards and Specifications.
above and two below the spice point. Splice must be located entirely behind by splicing or REMOVING OR COVERING
the sign substrate, not near fhe_ base of fh_e support. Splice Tnserf_ lengths Wood other means. 1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign may be seen from approaching traffic.
3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required,
) . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control traffic entire sign face and maintain their opaque properties under automobile headlights at night, without domaging the sign sheeting.
by flaggers. The STOP/SLOW paddle size should be 24" x 24" 5 Burlap shall NOT be used to cover signs.
as detailed below. 1. Permanent signs are used to give notice of traffic laws or requlations, call 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
2. When used at night, the STOP/SLOW paddle shall be attention to conditions that are potentially hazardous to traffic operations, 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
retroreflectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW paddles may be attached to a staff with a minimum of interest, and other geographical, recreational, or cultural information. . . .
. . . . X 1 Where sign supports require the use of weights to keep from furning over,
length of 6° to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route - :
4. Any lights incorporated into the STOP or SLOW paddle faces i i i i fhe use of sandbags with dry, cohesionless sand should be used. SHEET 4 OF 12
. y lig i p ed i J . pC quidance as normally installed on g rogdwoy wwhguf cgnsfrucﬂon. o 2. The sandbags will be tied shut to keep the sand from spilling and to
shall only be as specifically described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain a constant weight ‘ ® Traffic
Hond Signaling Devices in the TMUTCD. remove or cover fhe permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted O;qugt_ions
the roadway condition. for use as sign support weights. ITexas Department of Transportation Ivision
3. When existi tsi d and relocated due t tructi - ini i Standard
-~ . ISTIng permanent Signs are moved and relocated dué To construction 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.
purposes, they shall be visible to motorists at all times. 5. Sandbags shall be made of a durable material that tears upon vehicular
4, If existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
installed on crashworthy bases as shown on the SMD Standard sheets. The signs 6 Rubber bal lasts desi P .
; N A . gned for channelizing devices should not be used for
2:0‘[! mzef me requ;reg mﬁ)zm;mg rji‘gms sgownfin the BC §h$efs orlihe ?MD ballast on portable sign supports. Sign supports designed and manufactured BARR I CADE AND CONSTRUCT ION
andards. This work should be paid tor under The appropriate pay item tor with rubber bases may be used when shown on the CWZTCD Iist.
24" relocating existing signs. . 7. Sandbags shall only be placed along or laid over the base supports of the TEMPORARY S [ GN NOTES
5. If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC (4 ) - 1 4
for under the appropriate pay item for relocating existing signs. sign supports placed on slopes.
v 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14.dgn ow: TxDOT_[ex: TxDOT [ow: TxDOT_[ex: TxDOT
% 24" % % oqn % or his/her construction equipm?m shall be replaced as soon Gs.possib\e by the 1. Flogs may be used to draw attention to warning signs. When used the flag (©TxDOT November 2002 coNT | sECT JoB HIGHNAY
Contractor to ensure proper guidance for the motorists. This will be subsidiary shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS
Background - Red Background - Orange to Item 502 . . 8-14
Legend & Border - White Legend & Border - Black . red-orange in color. Flags shall not be allowed to cover any portion of 9-07 DIST COUNTY SHEET NO.
the sign face. 7-13
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Max imum 4x4
21 sq. ft. of wood
//// sign face A post  2xe
- N
4x4

See BC(4)

for sign oxd x 40"
30" height 24"

requirement — ‘/’ 2%6
1 S
I l

(L [ ! i oy
40" 36"
Front Side

4x4
wood
post

Max imum

of

See BC(4)
for sign
height
requirement

;Ji

Front

2x6
skid

2x6

I

60"

l

24" 2x4 brace
1
or 3/8"
[=— (min.)
screws
4x4 block 4x4 block
Side

SKID MOUNTED WOOD SIGN SUPPORTS

LONG/ INTERMEDIATE TERM STATIONARY

PORTABLE SKID MOUNTED SIGN SUPPORTS ]

Length of skids may
be increased for
additional stability

3/8" bolts w/nuts

o

e o

5o

P Sign <
oo o
sle| .~ Post o
NK .
NK N
NK N
NK N
NK N
NK N
NK N
NK N
NK
NK
NH
NM
HH
s 9" 9"
: E [s desirable desirable
.
| i :
HE RA 34" min. in Optional R !
v|e| 48" HH strong soils, | reinforcing HE
s[o] minimum s|e 55" min. in sleeve — 'l 34" min. in
HH ole weak soils. (1/2" larger  [v]e] . See the CWZTCD
ofo o|o arg e strong soils,
HH ol than sign R# 55 min. in for embedment
E E oo post) x 18" E E weak soils
HH Anchor Stub E E K
o (1/4" larger o|e Anch?r Stub e
oo than sign s|e (174 }Orger K
K post) —=|3[3 than sign K
K oo post) —————=3|8
s|o Sle JE/
OPTION 1 OPTION 2 OPTION 3
(Direct Embedment) {Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
PERFORATED SQUARE METAL TUBING L%gﬁ@g%%g%f

GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD aond the manufacturer’s installation procedure for each type sign support
The maximum sign square footage shall adhere to the manufacturer’s recommendation

is governed by fthe

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

10mm extruded
thinwal |l plastic
sign only

9 sq. ft. or less-

v 1 374" x 1 3/4" x
o 12 ga post
:: (DO NOT SPLICE)
: 1 374" galv. round
q with 5/16" holes
L or 1.3/4" x 1 3/4"
[ square tubing
Upright must - Ef —
telescope to I { s o o o °
provide 7' height .
above pavement 48" -
o

needed to

Welds to start on
opposite sides
going in opposite
directions. Minimum

weld, do not 48"

back fill puddle
weld |

pin at angle

match sides!lope

"
2" [ [fecccoscoooooosossoas

we\d4~\\\\\\:
starts
here

weld starts here

weld

X

SINGLE LEG BASE
Side View

1374

tubing diagonal

1374
to hole) 12 ga. square perforated
tubing cross brace

x 1.3/4 " x 129"
(hole to hole) 12 ga. support

telescopes into sleeve 4-\\\\\\\\\\\\\\\\\\\\ﬁ§

1374
to hole) 12 ga. square perforated

brace 44~\\\\\\\\\\\\\\\\\\\\\

x 13/4 " x 52"

x13/4" x 32"

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of
the CWZTCD, except 5/8" plywood

172" plywood is al lowed

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

(2 per support)

sign panel and supports

(hole

(hole

3/8" X 4-1/2 gr
/ 5 BOLT (TYP.)

@1/16"

20

20

172

131

84"

Two post installations can be used for larger signs
WEDGE ANCHORS

Both steel and plastic Wedge Anchor Systems as shown
on the SMD Standard Sheets may be used as temporary
sign supports for signs up to 10 square feet of sign
face. They may be set in concrete or in sturdy soils
if approved by the Engineer. (See web address for
"Traffic Engineering Standard Sheets" on BC(1)).

1 172"
Dia. (typ)

joining

OTHER DESIGNS

4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
///27 Direction
of Traffic

CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION

GENERAL NOTES

Nominal [yumper Max imum Minimum [ Drilled 1. Nails may be used in the assembly of wooden sign
Post of Sqg. feet of Soi | Hole(s) supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
Size |Posts| Sign Face | Embedment|Required lag screws must be used on every joint for final
connection.
4 x 4 1 12 36" NO
4 x 4 2 21 36" NO 2. No more than 2 sign posts shall be placed within a
4 x 6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
1x6 | 2 36 36" YES CHZTCD List.

3. When project is completed, all sign supports and
foundations shall be removed from the project site
This will be considered subsidiary to Item 502

WOOD POST SYSTEM FOR GROUND
MOUNTED SIGN SUPPORTS

[J see BC(4) for definition of "Work Duration, "

>€ Wood sign posts MUST be one piece. Splicing will
NOT be allowed. Posts shall be painted white

A See the CWZTCD for the type of sign substrate

@3/8 " X 3" gr that can be used for each approved sign support

5 bolt

13/4 " x 1 3/4 " x 129" SHEET 5 OF 12

(hole to hole)
12 ga. square
perforated

tubing upright ———

® Traffic

% Operations
. Division

I Texas Department of Transportation Standard

500H 0000000000

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

Completely welded

2" x 2" x 59" around tubing

(hole to hole)

12 ga. perforated
tubing skid 2" x 2" x 8"
(hole to hole)
12 ga. square

perforated BC (5) - ] 4

tubing sleeve
on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT

‘ welded to skid Fite bo-14.dgn
©TxDOT November 2002 coNT |sEcT Jos HIGHWAY

REVISIONS

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 8-14 v o S

7-13
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The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . .o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable o o o N . o
changeable message signs (PCMS). Phose ] M Cond | 'f' 1 ON L | STS Phose 2- POSS I b | e ComDOﬂeﬂT L I STS
2. Messages on PCMS should contain no more than 8 words (about four to
?F‘ggfucﬁiwfizper word), not including simple words such as *T0, Road/Lane/Ramp Closure List other Conditi Liet Action to Take/Effect on Travel Location Warning % % .Advcm'ce
3. Messages should consist of a single phase, or two phases that gr Londition Lis List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or T”*EVS*G*? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXX XX RAILROAD SPEED XX
6. When in use the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to ~
start on Saturday morning and end by Sunddy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on a two-phase message; i.e., _
keeping two lines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH KXXKXXXX RIGHT MAY X-X
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on g PCMS. Drivers do not understand the message
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14. The following table |ists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phroses not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbrevioted, uniess shown in fhe TWUTCD. LANES CLOSED PAST NEXT DELAYS 70 SAFELY T0
15. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
" E”dhmf* bef\igwi\ehfr(‘)rdn S* \eoif 480 fef;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text shou e centered on the message board rather than
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should default to an illegible display that will
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION CE(L)\éED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Ma jor MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Bog\evord BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
Brid BRDG N | NORM
Cr‘ gi CANT NorTﬁ N 2. The 1st phase f(or both) should be selected from the 2. Roadway designations [H, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center . CTR Norfhbouﬂd {route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH aond SOUTH (or abbreviations E, W, N and S) can
gggggrucﬂom CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING ING Road RD Phase Lists". 4. Highway naomes and numbers replaced as appropriate
Right Lane RT_LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate
East E SNQU\OEF SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed
Eastbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
Emer gency _ EMER South S 6. For advance notice, when the current date is within seven days location phase is used
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
Express Lane EXP_LN Street ST no more than one week prior to the work.
. Mt SHEET 6 OF 12
ee Te lephone PHONE
Fog Ahead FOG AHD T rar TEMP ® Traffic
Freeway FRWY, FIY Thor sdoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Operations
oo onoy Blocked T BLID To_Downtown 10 DTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | gurelct,
raffic
Hazardous Driving | HAZ DRIVING Travelors TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
ggzgrgous Material :éiMAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARR A A TR T
i gh-Occupanc : :
Venicle o ey Tine Wingfes | TIVE NI OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
; er Leve
Highwoy i VehicTes (57 VW, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
: ! Warning WARN
R e Wednesday WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
- Weight Limit WT LIMIT
Junction JCT Wg;% L W 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Wosthound TouTer W CHANGEABLE MESSAGE SIGNS" above. . . . . _ _ BC (6) -14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Wil Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bo-14.dan o TxDOT [cks TxDOT [ow TxDOT ks TxDOT
bo‘f“e: Level wRINEEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©TxDOT November 2002 conT | sect JoB HIGHWAY
aintenance for, or replace that sign. REVISIONS
Roadwa 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the _ -
y i 9-07 8-14 DIST COUNTY SHEET NO.
designation # [H-number, US-number, SH-number, FM-number same size arrow. 7-13
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incorrect results or damages resulting from

is governed by the

I Borr?er"Rc—;f\ecmr? snall be pre-qualified, ,and conform to the color and Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
reflectivity requirements of DMS-8600. A list of prequalified Barrier y g P

Reflectors can be found at the Material Producer List web address 16" tall plastic bracket taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.

shown on BC(1).
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
moving maintenance or construction activities on the travel |anes.

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions

Max. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4. The Flashing Arrow Board should be able to display the following symbols:

reflectors is 20 feeft.
Attach the delineators as per
manufacturer’s recommendations.

Barrier
8 Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

[ ] [ J
[ J
CONCRETE TRAFFIC BARRIER (CTB) b hd .’
See D & OM (VIA ® *
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors [ ] [ ] OR °
shall be mounted in approximately the midsection of each section of CTB. o o
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of @ barrier grapple without - L] °
. ; ; [nstall a minimum of LN ° °
damaging the reflector. The Barrier Reflector mounted on the side of 3B . Reflectors Y Y °
the CTB shall be located directly below the reflector mounted on top of s g;:‘ﬁgnuiociirzps ’. ..
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ LJ
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DELINEATION OF END TREATMENTS
the detail above. L] L] ® ° ° °
5. When CTB separates traffic traveling in the same direction, no barrier ® L] o [ ] [ ] [ ]
reflectors will be required on top of the CTB. ® & 060 0 0 o e & 060 0 0 o o ° L]
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR o L4 L ® [ ] ®
the edgeline being supplemented. CTB'S USED L) L] L) L] L] L]
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roadway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shall NOT be used as CTB delineation. End treatments used on CTB's in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per maonufacturer's zones shall meet crashworthy standards
recommendations. as defined in the National Cooperative ) . L .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Highway Research Report 350. RZfer to 5. g@e “CQUEIOE‘.‘ dwsp(\joy coni\sm of four corner lamps flashing simultaneously, or the Alternating
by the Engineer. - iamond Caution mode as shown.
11.Single slope barriers shall be delineated as shown on the above detail fhe CWZTCD List for approved end 6. The straight Iine caution display is NOT ALLOWED.
' ’ treatments and manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS . intervois of 25 percent for each seauential pnase of fhe flosning chevron.
. e sequential arrow display is .
10. The f\gshmg arrow disp\gy ?s the TxDOT standard; however, the sequential Chevron

The use of this standard
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of this standard to other formats or for
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display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable suppor+t.
WARNING LIGHTS 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

1. Warning lights shall meet the requirements of the TMUTCD.
2. Warning lights shall NOT be installed on barricades. 14
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in g series for delineation to supplement other traffic control REQUIREMENTS

devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB".
O o . . . . . . . . MINIMUM

5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER |\ ‘o oy "7y ATTENTION

6. When required by the Engineer, the Contractor shall furnish a copy of the warning Iights certification. The warning Iight manufacturer will SIze OF PANEL LAMPS | "nictancE WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. X Flashing Ar'r'(_)W Boor(_js THE ARROW BOARD FROM THE

7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE

8. The location of warning |ights and warning reflectors on drums shall be as shown elsewhere in the plans. c 18 x 96 15 1 mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE

TRAFFIC BARRIER OR GUARDRAIL.

Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.
drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARROW BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging taper may be used for delineation. If used,

the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in

order to identify the desired vehicle path. The rate of flashing for each |ight shall be 65 flashes per minute, plus or minus 10 flashes.

4. Type C aond D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12

changes, on lane closures, and on other similar conditions. -
5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans. %‘* 0 T;rraaf{l!gns
6. Warning lights shall not be installed on g drum that has a sign, chevron or vertical panel. i ,I.’)ivision
7. The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS IT"”(Es Department of Transportation Standard
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

must meet the requirements outlined in the National BARRICADE AND CONSTRUCT lON

1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the Cooperative Highway Research Report No. 350 (NCHRP 350)

discretion of the Contractor unless otherwise noted in the plans. or the Manual for Assessing Safety Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 2. Refer to the CWZTCD for the requirements of Level 2 or ARRow PANEL’ REFLECTORS’

the CWZTCD. Level 3 TMAs.
3. ?r:e wirmng reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3. Refer to the CWZTCD for o list of approved TMAs. wARN [ NG L IGHTS & ATTENUATOR

W : flect b d Round reflectors shall be fully reflectorized, including the area where attached to the drum. 4. TMAS are required on freeways unless otherwise noted
arning reflector may be roun . N X . . . in the plans.
or square.Must have a yel low . Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it

5. A TMA should be used anytime that it can be positioned
oﬁocrjes to the drum.. . . . . . L. . 30 to 100 feet in advance of the area of crew exposure BC (7) = 1 4
The side of the warning reflector facing approaching traffic shall have sheeting meeting the color aond retroreflectivity requirements for

[N

reflective surface area of at least

30 square inches without adversely affecting the work performance.

DMS 8300-Type B or Type C. 6. The only reason a TMA should not be required is when a work e bo-14. dgn o007 ‘CK:TXDOT‘DW: TXDOT_Jex: Tx00T
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT November 2002 CONT | SECT Jos HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. extended distance from the TMA. REVISIONS
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 pIST COUNTY SHEET NO.
7-13

101




No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from

is governed by fthe

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary channelizing device

2. For intermediate term stationary work zones on freeways, drums should be
used as the primary channelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

‘ warning lights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the ‘
cones in proper position and location. 4" max
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channelizing device but may be replaced in tapers, transitions and tangent 8" max °
sections by vertical panels, two-piece cones or one-piece cones as (typ) EG;TH?;EE z:oé‘o:g¥2e ( A
approved by the Eng\ne?r. . . and 2 white stripes " e " "
4, Drums ond all related items shall comply with the requirements of the using Type A retro- 18" x 24" Sign 12" x 24
i " i i i " (Maximum Sign Dimension) i
TUTCD) ond the. ~Compl foms ork Zone. Traffic Control Devices Liste - ” reflective sneeting Chevron CH1-B, 0pposing Troffic Lone  mount wish diogonals
(CWZTCD). (ny?T gTTh the top stripe Divider, Driveway sign D70a, Keep Right  sioping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and €ing orange. R4 series or other FTQHS as approved travel way
shall be free from objectionable marks or defects that would adversely 13 by Engineer
affect their appearance or serviceability. F AE
6. The Contractor shall have a maximum of 24 hours to replace any plastic 53 i
;Q#Tsd;s?ggigizi ;grogez\oigczgfd:z.zze Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
‘ PP ce. substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: Taper to al low
1. Plastic drums shall be g two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of 5
2. The body and base shall lock together in such a manner that the body x _ drums SIGNS! CHEVRONS! AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed 2 T ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal R Base (36"
handl ing and/or air turbulence created by passing vehicles. s 1 dia. max)

3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. . L. . 1. Signs used on plastic drums shall be manufactured using

. . P . . . This detail is not intended .

4. Drums shall present a profile that is a minimum of 18 inches in width X . substrates listed on the CWZTCD.

at the 36 inch height when viewed from any direction. The height of for fabrication. = See note 3

drum unit (body installed on base) shall be a minimum of 36 inches and CW1-6L ;:Svyggrgwélcgpg;Z:ezor

" 2. Chevrons and other work zone signs with an orange background

a maximum of 42 inches. L J . shall be manufactured with Type Bg or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and N “ gz:i?;gz;z Pedestrion sheeting meeting the color and retroreflectivity requirements
shal |l be designed to drain water and not collect debris. The handle K N of DMS-8300, "Sign Face Material," unless otherwise

shall have a minimum of two widely spaced 9/16 inch diameter holes to specified in the plans.
al low attachment of a warning light, warning reflector unit or approved
compliant sign. 12"
6. The exterior of the drum body shall have a minimum of four alternating
orange and white retroreflective circumferential stripes not less than

3. Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

rail for hand trailing E;ggomo\ stripes on Vertical Panels shall slope down foward

Continuous smooth

4 inches nor greater than 8 inches in width. Any non-reflectorized 36" intended fraveled lane
space between any two adjacent stripes shall not exceed 2 inches in .
width. 4. Other sign messages (fext or symbolic) may be used as
7. Bases shall have a moximum width of 36 inches, a maximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed

18 inches in width or 24 inches in height, except for the R9

inches, and a minimum of two footholds of sufficient size to allow base . y .
series signs discussed in note 8 below.

to be held down while separating the drum body from the base

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

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

10.Drum and base shall be marked with manufacturer’s name and mode! number

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

4" Orange

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

4" White Detectable Edge

RETROREFLECTIVE SHEETING

1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, "Sign Face Materials." Type A reflective

7. Chevrons may be placed on drums on the outside of curves
on merging tapers or on shifting tapers. When used in these

sheeting shall be supplied unless otherwise specified in the plans. 2" Max. locations they may be placed on every drum or spaced not
2. The sheeting shall be suitable for use on and shall adhere to the drum more than on every third drum. A minimum of three (3)
sur face such that, upon vehicular impact, the sheeting shall remain should be used at each location called for in the plans
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other than that loss due to abrasion of the sheeting 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
sur face. : \ . X \
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES ore 24 inches wide may be mounted on plostic drums, with

approval of the Engineer

1. When existing pedestrian facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with

1. The Direction Indicator Barricade may be used in tapers
BALLAST transitions, and other areas where specific directional
guidance fto drivers is necessary

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. 2. If used, the Direction Indicator Barricade should be used the features present in the existing pedestrian facility. SHEET 8 OF 12
This base, when filled with the ballast material, should weigh between in series to direct the driver through the transition and into 2. Wnere pedestrions with visual disabilities normally use the N Traffic
35 Ibs (minimum) aond 50 Ibs (maximum). The ballast may be sand in one the intended travel lane. ;;fieg i;ZSXT‘Z?SED?mCQJZSL :i di?i?igéeo?z ;DEF‘SZ: cane % Operations
to three sandbags separate from the base, sand in o sand-filled plastic 3. The Direction Indicator Barricade shall consist of One-Direction shal | be placed across ihe full w?dfh of the closed sTdeau\K I . Division
base, or other ballasting devices as approved by the Engineer. Stacking Large Arrow (CW1-6) sign in the size shown with g black arrow I~ P i . arh ! . Texas Department of Transportation Standard
’ . Detectable pedestrian barricades similar to the one pictured

on a background of Type Bp or Type Cg Orange retroreflective sheeting

of sandbags will be G\\oweq, however height of sandbags above pavement above a rail with Type A retroreflective sheeting in alternating 4* obovg, longitudinal chonng\?zfng devT;es, some concrgfe
surface may not exceed 12 inches. white and orange stripes sloping downward at an angle of barriers, and yood or choln link fencwng_wwfh Q conf\nuogs
2. Bases with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectable edging can satisfactorily delineate a pedestrian BARRICADE AND CONSTRUCT ION
Built-in ballast can be constructed of an integral crumb rubber base or shall be as per DMS 8300. 4 $o+h. losti hai + bet devi +
a solid rubber base. 4. Double arrows on the Direction Indicator Barricade will not be - '0p€, ropeé, or plastic chain STrung between dévices are no
3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. ?i*ecT“b‘e' ?iﬁST Cg@?lz.w‘*: Ihi deswgg_ffﬁndgrqz ;r_w the CHANNEL [Z I NG DEV[CES
for this type of ballast on the CWZTCD Iist. 5. Approved manufacturers are shown on the CWZTCD List. ¢ meg\?c‘];\? Wé d‘EG l‘l+le: (iDAAg)C?SS‘d‘sr‘w y‘du‘ f t;ﬂess g
H i Bal last shall be as approved by the manufacturers instructions. or bul 'ngs an gcilitie an ou no € use
4. The ballast shall not be heavy ?bjec+s, wo+er, or any material that pp y ! ! as a control for pedestrian movements
wou\d.become hazardous To motorists, pedestrians, or workers when the 5. Warning lights shall not be attached to detectable pedestrian
drum is struck by a vehicle. borricades. BC (8) = 1 4
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades may use 8" nominal
holes in the bottoms so that water will not collect and freeze becoming barricade rails as shown on BC(10) provided that the top FILE: bc-14. dgn on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT
0 hazard when struck by a vehicle. ro\l grovwges a smoofh continuous rail suitable for hand © Tx00T November 2002 ot leeor on oAy
6. Ballast shall not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. EVISIow
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13
DIST COUNTY SHEET NO.
9-07 8-14
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 120 1. The chevron shall be a vertical rectangle with a
k—)‘ minimum size of 12 by 18 inches.
- ‘ 4 ‘7ﬁ 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
é e 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
S 4" z Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
24" |+ See - 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
{i min. | @ o " note 7 N side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, fixed or
45 3 45 4 of an intersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
o and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
§ 4" Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
VP-1R S y has three in view, until the change in alignment areas \{/here channel izing devices are frgquemﬂy impacted by efrgnf veh[c\es
VP-1L » eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© . L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base surface ¢ - . 4. To be effective, fhe chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway g L Said 36 for at least 500 feet. "Compliant Work Zome Traffic Control Devices List" (CWZTCD).
Adhesive ase Sur face - uppor i 5. Chevrons shall be orange with o black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ \ 2 T\\/A A\q PZA A~ | tive legend. Sheeting for the chevron shall be domoged,_ nonreflective, faded, or broken devices cmd_boses as r_'equfred by
- retroreflective Type BeL or Type CrL conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18" i Self-righting . Departmental Material Specification DMS-8300, device spacing and alignment.
i Suppor 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
vy gmbigmeﬂ* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED ep Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfcces_sho\\ be pr_*epored in @ manner that ensures proper bonding
—_— (Driveable Base, or Flexible transitions on freeways and divided highways Defwegm the adnesives, the fixed mour_ﬁ bases or_wd fthe pavement surfcce./
(Rigid or self-rignting) Support can be used) self-righting chevrons may be used to supplement Adheswvez im” be prepared and applied according fo the manufacturer’s
. . recommendat ions.
DRIVEABLE plostic drums but not to reploce plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
1. Vertical P s (VP's) N gt n . surface discoloration or surface integrity. Driveable bases shall not be
- verrtical Fanels §) agré normally used to channelizé rmitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. CHEVRONS pe : : :
8" to 12" 2. VP's may be used InDZgyfiae or nighttime situations. - all application and removal procedures of fixed bases.
}(—){ R They may be used at the edge of shoulder drop-offs and
e other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
. Manual Appendix B "Treatment of Pavement Drop-offs in
. 4 Work Zones" for additional guidelines on the use of
24 See VP’s for drop-offs. Minimum Suggested Maximum
min, . note 7 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
4 min. of cuts adjacent to two-way two lane roadways. Stripes Psosﬂedd Formula Taper Lengths Channelizing
are to be reflective orange and reflective white and pee * %X Devices
e should always slope downward toward the travel lane. * 10" 1 12 on a on a
4. VP's used on expressways and freeways or other high Offset|Offset|Offset| Taper Tangent
speed roadways, may have more than 270 square inches 30 - 1501 165°| 180" 30’ 60’
of retroreflective area facing traffic. WS - - - - -
5. Self-righting supports are available with portable base. 35 L= 6T 2057|225 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265 | 2957 | 320" 40’ 80
(CWZTCD). 7 7 7 7 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450 495/ 240 45[ 20
o conforming to Departmental Material Specification DMS-8300, 50 500’ | 550"| 600’ 50 100’
unless noted otherwise. [ ‘ ‘ ‘ .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical > | -ws 550, 605, 660, 55, HO,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 657 130’
— 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and can be 70 700 | 770’ | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of o line of cones or drums. ) ) o _ 75 750" 825" 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880'| 960’ 80’ 160’
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %% Taper lengths have been rounded off.

DATE:
FILE:

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

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

on BC(7) when placed roughly parallel to the travel lanes.
. . Lo 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (OTLD) are
dgl\)meogion devices designed to convert o sheeting meeting the requirements for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF

normal one-way roadway section to two-way LCD along the full length of the device. CHANNEL IZING DEVICES AND

operation. OTLD's are used on temporary

12° CWe-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS

e on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
= | M I Panel s traffic on either side of the divider. The
mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q back to back adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements based on roadway speed and barrier application.
caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" /7 . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements %‘9 Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist. O‘B‘;‘C?sl}";’:s
36" PFOT;L%b‘oerY 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) ITexas Department of Transportation Standard

urban areas. When used on a taper in a low speed urban areq, the taper shall be delineated and the taper length
should be designed to optimize road user operations considering the available geometric conditions.
. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

o;orjgzetd)e 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to g point outside the clear zone. BARR [ CADE AND CONSTRUCT loN

on drums. reflective legend. Sheeting for the OTLD shall

E — / be retroreflective Type Bf or Type Cf conforming CHANNEL IZ I NG DEV [ CES

Driveable Base feet. 42" cones or VPs placed between
may be used, the OTLD's should not exceed 100 foot spacing. 5

to Departmental Material Specification DMS-8300, [f used to channelize pedestrians, longitudinal channelizing devices or water ballasted
[ ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.

BC(9)-14

HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-14. dgn on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS @TXDOT NORVEEVTSIG(:NSZOOZ CONT |SECT JOB HIGHWAY
9707 87“ 4 DIST COUNTY SHEET NO.
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TYPE 3 BARRICADES Each roadway of a

divided highway shall be

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner.
for details of the Type 3 Barricades and a list of all materials
used in the construction of Type 3 Barricades.

2. Type 3 Barricades shall be used at each end of construction

1. Where positive redirectional
capability is provided, drums
may be omitted.

2. Plastic construction fencing

DATE:
FILE:

projects closed to all traffic. — T may be used WETh drgms for

3. Barricades extending across a roadway should have stripes that slope }w safety as required in the plans.
downward in the direction toward which traffic must turn in detouring. > = égz;;;a P 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may %//Vf Y . may be substituted for drums when the
slope downward in both directions from the center of the barricade. L zifnga Typjco\ shoulder width is less than 4 feet
ghere ng Turgsfgrgpro:fded if a Z\ﬁied roSd sf;?p'\ng should slope =_ - Plastic Drum 4. When the shoulder width is greater
ownward in bo irections towar e center of roadway. e - .

4. Striping of rails, for the right side of the roadway, should slope ?j) T PERSPECTIVE VIEW fhanbwz ff:,dsquy burn Mthj
downward to the left. For the left side of the roadway, striping may be omitred i rums are use
should slope downward to the right. b4 C These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the e " are not required of the culvert widening
barricade rails. The maximum height of letters and/or company |ogos w on one-way roadway
used for identification shall be 1",

6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW \ —
clear zone is provided. Roadway 0 LEGEND

7. Warning lights shall NOT be installed on barricades. . @

8. Where barricades require the use of weights to keep from turning over, — 3 % <ﬂ> Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The CB:%’ %:%’ ss| 8
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades & o . | —_— Plastic drum with steady burn |ight
maintain a constant weight. Sand bags shall not be stacked in a manner shal | be reflectorized orange and 10° oy = | or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side o= ‘%6’ 6%%% Al;::j\\\\\\

Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides [—7 m M m v K @ Steady burn warning |ight
permitted. Sandbags should weigh a minimum of 35 Ibs and g maximum of for two-way traffic. / [ ] g+ 2 [l 1 | or yeliow warning refiector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant L_] [__] LJ LU 93 N o

vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour 5 Q e

for sandbags. Sandbags shall only be placed along or upon the base ' e S ﬁg % .

supports of the device and shall not be suspended above ground level e 9| Iﬁgfeﬂie ”UWbthQf DLGS¥;9 df?mihOW the

or hung with rope, wire, chains or other fasteners. 1. Signs should be mounted on independent supports at a 7 foot , cal g 0 side of approoching TrofTic [T the crown

9. Sheeting for barricades shall be retroreflective Type A conforming mogmfimg height in center of rozdwoy Thepgigms should be @ 8’ max. length Type 3 Barricades € z A o width makes it necessary. (minimum of 2

to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet behind Type 3 Borricades <o5| © and maximum of 4 drums)
2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW @ @
Barricades shall NOT PLAN VIEW
be used as g sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
5 Sheeting CONES PROJECTS LET AFTER MARCH 2014,
L5 M/ 7 inches.
min. orange . —
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min. % sifod
. min. white 2"
4" min., 8 mox. min. ¥ 4
< > min. orange .
. y min. L mn: 1y EDGEL INE
T B min. white 3% min. I 4" 42"
e 2" to 6" CHANNEL I ZER
LA A A A A& & &8 &5 .4 28" min 3" min
//? min.
stitrencr (Ml MY B B B & 28" 28"
A_ . min. min. v
Flat rai
. L . 1. This device is intended only for use in place of a vertical panel to
Stiffener may be inside or outside of support, but no more than — — channelize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be allowed on one barricade. not intended to be used in transitions or tapers.
D P 2. This device shall not be used to separate lanes of traffic (opposing
TYP I CAL PANEL DETA I L Two-Piece cones One-Piece cones Tubulor Morker or otherwise) or warn of objects.
FOR SKID OR POST TYPE BARRICADES 3. This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
N .. . approximate 2 inch gap between bands. The color of the band should
Alternate Alternate @ 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
" . .. . white for right edgeline) for which the device is substituted or for
42" 2-piece cones Shql‘ ‘ hGV.e a minimum weight of which it supplements. The reflectorized bands shall be retroreflective
. . 30 Ibs. including base. Type A conforming to Departmental Material Specification DMS-8300,
Appr?x, Drums, verf/\co\ panels or 42" cones Appr?x. GD Unless otherwise noted.
‘ 50 | at 50" maximum spacing | 50 ‘ 4. The base must weigh a minimum of 30 Ibs.

T ‘ ‘ ‘ ‘ . T 1. Traffic cones and fubular markers shall be predominantly orange, and SHEET 10 OF 12

Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. ‘ ® Traffic

or 1 TYDe 3 or 1 TYDE 3 2. One-piece cones have the body and base of the cone molded in one consolidated Operations

barricade @ barricade unit. Two-piece cones have a cone shaped body and @ separate rubber base, ITean Department of Transportation SDt,a‘;!ﬁdl‘a);’d
or ballast, that is added to keep the device upright and in place
3. Two-piece cones may have g handle or loop extending up to 8" above the minimum
<H> height shown, in order to aid in retrieving the device
4, Cones or tubular markers used at night shall have white or white and orange
O O O 0O O reflective bands as shown above. The reflective bands shall have a smooth, sealed BARR I CADE AND CONSTRUCT ION
0n one-way roads . outer surface and meet the requirements of Departmental Material Specification
y Desirable OMS-6300 Type A, CHANNELIZING DEVICES
downstream drums stockpile location - . . ; . ,
or barricade may be is outside Channelizing devices parallel to traffic 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone should be used when stockpile is short-term stationary work as defined on BC(4). These should not be used
' within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. -
<= 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone BC ( 1 0) 1 4
_ _ _ I I I I I I - I I I durations. FILE: bc-14. dgn on: TxDOT ek TxDOT [ow:  TxDOT [ck: TxDOT
=> 7. Cones or tubular markers used on each project should be of the same size ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
and shape. REVISIONS
9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES b
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No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from

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

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

Temporary Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadwoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS
EPOXY AND ADHESIVES -

1. The Contractor shall be responsible for mgintaining work zone and 1. Pavement markings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW DMS-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shal | be removed or obliterated before the roadway is opened to traffic. Foooo—--—-----—--=: —T f ] PERMANENT PREFABRICATED PAVEMENT MARKINGS MS-8240
within the CSJ Iimits unless otherwise stated in the plans. -

th m ! ! P 2. The above shall not apply to detours in place for less than three . W 77 // E

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. l PAVEMENT MARKINGS
S . . . R . TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional SUPD[emeWG\ pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 4 Yy - A ROADWAY MARKER TABS DMS-8242

plans or specifications. s0 as not to leave a discernable marking. This shall be by any method -

Adhesive pad

approved by TxDOT Specification Item 677 for "Eliminating Existin : : . e . .
4, Pavement markings shall be installed in accordance with the TMUTCD PZSemenf MZrKTm s ng Markers” 9 9 ﬁewghf of sheeting A list of prequalified reflective raised pavement markers,
and as shown on the plans. 9 : is usually more than non-reflective traffic buttons, roadway marker tabs and other
. . 4. The removal of pavement markings may require resurfacing or seal 174" and less than 17, pavement markings con be found af the Material Producer List
5. When short fterm markings are required on the plans, short term coating portions of the roadway as described in Item 677. web address shown on BC(1).
markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ(STPM). 5. Subject to the approval of the Engineer, any method that proves to be
successful on a particular type pavement may be used
6. When standard pavement markings are not in place and the roadway STAPLES OR NAILS SHALL NOT BE USED TO SECURE
is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
PASS WITH CARE signs at the beginning of sections where passing
is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
with Item 662, "Work Zone Pavement Markings. " Engineer. 1. Temporary flexible-reflective roadway marker tabs used as guidemarks
9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT . .
RAISED PAVEMENT MARKERS MARKINGS AND MARKERS," unless otherwise stated in the plans. 2. Tabs defailed on this sheet are fo be inspected and accepted by fhe
Engineer or designated representative. Sampling and testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normal ly required, however at the option of the Engineer, either "A"
on BC(12). markings for periods less than two weeks when approved by the Engineer. or "B" below magy be imposed to assure quality before placement on the
roadwa
2. All raised pavement markers used for work zone markings shall meet Y
the requirements of Item 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement

Section to determine specification compliance

B. Select five (5) tabs and perform the following test., Affix five
PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a

straight line. Using a medium size passenger vehicle or pickup

1. Removable prefabricated pavement markings shall meet the requirements

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

3. Small design variances may be noted between tab manufacturers

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

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

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

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

4, Markings failing to meet this criteria within the first 30 days after project shall be of the same manufacturer

placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification Item 662. buty!l rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shal |l be designated as
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

SHEET 11 OF 12
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No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

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

PAVEMENT MARKING PATTERNS

10 to 12" <3

_— Y

~
[> Yellow b Yellow &7

—_—

10 to 12" Type II-A-A <]

‘iD o0 o, 00O0OO0

Type I1-A-A
oo D/\D oo

oo ooao
Oo0oo0oOOgoOoOO0OOODOODO0O0OO0OO0 W[} ] oOnooooOoooonoo
ZS> Type II1-A-A

Type Y buttons

ooooQoo

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

<o

.é.(k%

Yel low

Type I1-A-A <3

O o0 OoQO O&JD oobooopoooonooooan

00D700D
oomoooﬁooomﬁ mem 7[1
Type I11-A-A

E> Type Y buttons g +o0 8"

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.

Prefabricated markings may be substituted for reflectorized pavement markings.

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

TWO-WAY HIGHWAYS

Type I-C

/

= Yellow =

gwmmé &
<a

oOonooooOpDoooOoDooo0oOODoOOCOODOCOOODOOCOODOOCODOOODOOODO OOODO
Type W buttons /Type I-C or II-C-R
ooo ooo ooo ooo ooo ooo

Type I-A
yp \ Type Y buttons
oOn0DoOo0oOO0OO0ODOOODODOOOODOOCODODOOODODOOODODOOCODODOOODODOOODOOOODO

E> Whit YeHow/1
=] | e =]
> T

REFLECTORIZED PAVEMENT MARKINGS

—_—

Prefabricated markings may be substituted for reflectorized pavement markings.

oOopoDoooOpDooO0OO0OObODOOOODOOCODODOOODODOOODODOOCODODOOODODOOODOOODO
[> Type I*A/ Type Y buttons

ooo ooo ooo oo []‘s\\\\ ooo ooo
Type W DU“O”S\ Type 1-C or I1-C-R
oOopoooopDpoooOoDooonOooo0onOo oOOoooopDoooODoooOoo0oo0onOoo0o0o00
RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

White 7= <

= Z

[> white ”

Type I-C <j

ooo ooo ooo ooo ooo ooo
Type I1-A-A Type Y buttons <j

oOo o oo D;;;;i: oOOooooOoooooooonoo [e]
oobDooopgooopmooopdooonoooonooo

oo

Y

ooo ooo ooo ooo ooo ooo

—
<
0

(0]

—

'

O

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR

RAISED PAVEMENT MARKERS

MULTILANE UNDIVIDED HIGHWAYS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

B Type I11-A-A Type Y buttons

RAISED & (m] (@] o m] (o] (@] o m] (o] o o m] (o]
DOUBLE 4 to 12"
(@] (@] (o] (@] m] O

PAVEMENT o
MARKERS FTao o o o O o o
NO-PASSING 4W4—
.
LINE ;::E?EZ; 4 1o 1z T$
Yel low
Type 1-C, I-A or II-A-A Type W or Y buttons
SOLID FOGELINE  ME oo g9 b oo “5 0 0 0 5 o o
MARKERS
LINES OR SINGLE 50" - 3¢
NO-PASSING LINE |
4" White or Yel low
T I-C
ype 9‘ ’(; 60" + 3 Type W buttons
Wibe P O oo o oo o
LINE MARKERS TD 0O O O 0 o
g

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNELIZING LINE USED TO

DISCOURAGE LANE CHANGING.)

White

Type 1-C or II-A-A
RAISED o o [m] m] m] m] \El [m] o

CENTER , .
L INE F;AVRE:AEERNST }(— 10’ —)F 30’ 44 k—A(—)JS 5
OR
LANE REFLECTORIZED [m} 40;4)‘[] ]
PAVEMENT A
LINE MARK INGS }e 10 9'(7 30'N White or Yellow
Type I-C or II-A-A
BLRIONKEESN (when required)
RAISED o o o = . ° - - / )
PAVEMENT 3’ 9’
AUXTLTARY warkers Type I-C or I1-C-R
OR
L ANEDROP [ °
L INE RAISED - - - -

-

PAVEMENT
MARKERS

REMOVABLE MARKINGS 5° + 6" =1

WITH RAISED i
PAVEMENT MARKERS e o e 3 —
Raised Pavement Markers

If raised pavement markers are used
to supplement REMOVABLE markings,
the markers shall be applied to the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for

PR

solid lines. This allows an easier 20" + 1°
removal of raised pavement markers
and tape.

Centerline only - not to be used on edge |ines
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e . _— _— ooo ooo ooo ooo ooo ooao products |ist and meet the requirements of
Nwhite” AN Item 672 "RAISED PAVEMENT MARKERS. "
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MIN

41”

2 /

B

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

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

HE IGHT

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

DISCLAIMER:

ACT" .

PATH:

LEVELS DISPLAYED

X TENSTON ELEVATTUN

StECTTON B-B

X TENSTUON PLACEMENT
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N‘ N‘ . Il Il ]
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== = e < | 4 =10 4 =10 3 B i PR ~tr 6 IncH | PER 1 FooT (D)
LIFTING CATCH DOWEL HOLES . 3 N _ SPE ADD’L WIDTH | ADD’L HEIGHT || BAR |SIZE |SPACING
FOR PRECAST T T | 0 — = = — 4 SIZE |HEIGHT WIDTH
FOR PRECAST + — ~ / | = 5 s 4
TOP (TYP);Ti?K TOP (1" DIA) \ ) | - CL "A" | REINF |CL "A" | REINF |CL "A" | REINF
© - CONC | STEEL | CONC | STEEL | CONC | STEEL ||B2 | *&
[
I
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[ o PROVIDE H o .
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‘ | AS REQ’D ” -7 : : : "
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> | | 1 DIAMETERS I S R REQUIREMENTS OF AASHTO M3@6. "STANDARD

‘ ‘ | . —

z P TO 48" CONST — | | SPECIFICATION FOR DRAINAGE STRUCTURE CASTINGS'.
| | —CONST — > x MATERIALS SHALL CONFORM TO ASTM A48, CLASS 35B
| | %/ JT \x NO STEEPER A / FOR GRAY IRON CASTINGS OR ASTM A536, GRADE

T R e e T T | THAN 6: ] . 65-45-12 FOR DUCTILE IRON CASTINGS. ALUMINUM
L _ . , . . N \\ <:>MQTCH CROPOSED / © ALLOY CASTINGS SHALL NOT BE PERMITTED.
X ) N / ; CURB BATTER Y, .
C Co c \ (4)VARIABLE = SEE
- o 0. 1@ (3@t MIND o \ CURB DETAILS ya I
SHOWING CAST-IN-PLACE TOP || SHOWING PRECAST TOP B - (5)GUTTER DEPRESSION
SECTION A-A )3’ -6 MIN WHEN e e
cLEVAT TON BY THE ENGINEER
RING AND COVER
SEE DETAIL A PERMISS <:>BLOCK OUT TO ACCOMMODATE EXTENSION  ARE USED, -
8 CONST JT IF USED AND TO PLACE 4 BARS L ACTATL A
L G
%f? - - W
; — S - S =k TEXAS DEPARTMENT OF TRANSPORT
i \/#@ 1 - i = = y 4 BRIDGE DIVISION
E e = EXTENSION
o e 7/ S OUANTTITIES CURB INLET TYPE U
) a0l | 2 A | gt AND EXTENSIGON TYPE E
; WITH INLET — C3 ——= - i EXT X el / H
| e WITHINGET - N CONC (5" -2" INLET)
M * .? EO
\\\i o L EXTENSION 1 EXTENSION 2 NO . FT cy B
D |
CONST
<3@§> 1 5 0.7 104
JT [L-C
X (EXTENSION LENGTH) 6" | 17-B" ] 6" NOTE: IF MORE THAN ONE EXTENSION IS REQUIRED, THEY SHOULD 2 12 L.z | 190 : : : : :
X - g ALL BE LOCATED ON ONE SIDE AS INDICATED ABOVE. 5 5 g | 277 e IErEsThE. Dok v TXDOT [oxe TER [ows  MCB | oo TER/GAF
= - NO SLOPE IS REQUIRED IN FLOWLINE OF EXTENSION. ©TX00T DECEMBER 2083 | bistrict FEDERAL AID PROJECT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

ngl_l

‘——i Hole for 18" Dia RCP

3% 17 %" ‘ ‘ 3%

DETAIL "B"

f——

W Max =

——

Angle of entry Angle of entry
is less than is greater
or equal to 7° than 7°

PIPE CONNECTION DETAIL

DATE:
FILE:

Connect pipes within 7° of normal to PJB wall.
If necessary, use pipe elbow or curved approach
alignment to stay within this limit.

SHRINKAGE/TEMPERATURE WHEN
REQUIRED. SEE FABRICATION NOTE 4.

(2) ADDITIONAL REBAR
#4 @ 2" 0.C. EACH WALL
1" TO JOINT

—— Bsrorr / Brong

ADDITIONAL REBAR #4 EACH WALL
" 1" TO JOINT

\ (2) ADDITIONAL REBAR
#4 @ 2" 0.C. EACH WALL
1" TO JOINT

/BSHORT / BLONG

SHRINKAGE/TEMPERATURE WHEN
/REOU!RED. SEE FABRICATION NOTE 4.

DETAIL "B"
RS
O S D S P
T = @
T L
(3) VERTICAL REBAR IN BASE & RISERS 'E_ XX D
#4 @ 2" 0.C. EACH CORNER g " Q — SHORT /
2" TO CORNER — Sf. E’ D
< Qo . LONG
= —
)
<
¢ —{|=1%"TYP
y nY
Hole in below grade slab, g ‘ //’/ B
when required. See =
Fabrication Note 10. -
o ’
=
s ! MAX HOLE DIA L 11 TYP
T OR KO DIA
m 1 (TYP ALL SIDES)
" ‘ —
2ol R ¢
| }
m ASI—/ORT / ALONG N
W Max—=—| |=— =
— W‘ X &Y ~—

SECTION A-A

FABRICATION NOTES:

1. Provide Class "H" concrete in accordance with Item 421 and having a minimum compressive strength of 5,000 psi.

2. Provide Grade 60 reinforcing steel or equivalent area of WWR.

3. Provide typical clear cover of 1 1" to reinforcing steel at interior or exterior walls.

4. Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel. Provide
steel area = 0.11 in?/ft each way.

5. No substitution is allowed for vertical and horizontal #4 bars in corners.

6. Manufacture base and risers to nearest 3" increment.

7. Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is 3"

8. Provide lifting devices in conformance with Manufacturer's recommendations.

9. See sheet PDD for sizes, dimensions, and reinforcing steel not shown.

10. Provide hole in below grade slab only when PJB is installed with inlet type POD.
INSTALLATION NOTES:

Inverts (benching) to be provided by Contractor. Concrete or mortar used for invert is subsidiary
to junction box.
2. Seal tongue and groove joints with preformed or bulk mastic in conformance with Manufacturer's
recommendations. Tongue and groove joints may be grouted no more than 1" between each section,
or % the joint depth, whichever is greater.
Do not grout rubber gasket joints without Manufacturer's recommendation.
For rigid pipe, cut hole in thin wall panel (KO) 4" Max, 2" Min larger than pipe OD.
For flexible pipe, consult boot/seal Manufacturer's specification for placement tolerance
and hole size. Center pipe in hole and install boot/seal per Manufacturer's specification.

GENERAL NOTES:

1. Precast Junction Box consists of base slab, base unit, risers (as required), and below grade slab.
See sheet PDD for sizes.

2. Designed according to ASTM C913.

3. Payment for junction box is per Item 465 "Junction Boxes, Manholes, and Inlets" by type and size.

LR W

Cover dimensions are clear dimensions, unless noted
otherwise.

HL93 LOADING

—t Bridge

Division
I Texas Department of Transportation Standard

PRECAST JUNCTION BOX

PJB

FILE prestd09.dgn ow: TxDOT _[cx: TxDOT Jow: TxDOT _[cx: TxDOT
©rxpor  January 2015 cont | sect 108 HIGHWAY
REVISIONS
DIST COUNTY SHEET NO.




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

MAX DEPTH = 15 ft. to top of BASE SLAB MAX DEPTH = 25 ft. to top of BASE SLAB
Base Unit or Below Grade Slab (w/PJB) Base Unit or Below Grade Slab (w/PJB) = P~ P~
Base Slab Riser Walls Reducing Slab (w/PB) Base slab Riser Walls Reducing Slab (w/PB) o <o o
=% <3 =% <3 o 5% .3 5% < =% .3 o =% .3 3 g <2
29 89 2 29 89 @ SN 29 89 4 29 5 a 29 89 9 oN 29 89 @ Ss da Qg
nan 20 I 0w 20 5} %) nn 20 5} nan 20 ) nan ) o %) nan 20 49} T2 oF o ®
S&o L;kr“ < St Lg“;‘ﬁ < S5 Tt m“;m < T Lh“‘ru < T o Ut;“‘ru < S T o U;kru < Ii IL;: 5<Lot
N S< o 25 ¢ 2 SSg == o 2 S 3 S g 2= 3 2 SS o 259 < SS g 2= o 2 S 3 SS o 25 g L SO S o S
= ST S U < < U o S U < o < U SV - < S U S U= < < oo SV o < Q-2 < U SV < =0 W Sn
%) nx < X< = nx < SJx < = < nx < Sx < = nx < Jx < = nx < Jx < = X< nx < SJx < = =2 =2 =2
X xY Ashort Along BS Bshort Blong w RVZ)‘EXI%WL Dshort Dlong TS Ashort Along BS Bshort Blong w RVEXIRDWL Dshort Dlong TS BH MIN HOLE DIA KO DIA
ft. in'/ft in/ft in in'/ft in'/ft in. ft. in'/ft in'/ft in. in/ft in'/ft in. in'/ft in'/ft in. Ft. #* in’/ft in'/ft in. ft. in. in.
) 3x3 0.23 0.23 6 0.19 0.19 6 N/A 0.37 0.37 9 0.29 0.29 6 0.24 0.24 6 N/A 0.37 0.37 9 3.5 36 36
iz_ 4x4 0.29 0.29 6 0.24 0.24 6 N/A 0.41 0.41 9 0.47 0.47 6 0.38 0.38 6 N/A 0.41 0.41 9 4.5 48 48
>
8 3x5 0.29 0.18 6 0.19 0.35 6 N/A 0.48 0.48 9 0.39 0.18 6 0.23 0.59 6 N/A 0.48 0.48 9 3.5 36/60 36/60
_§ 4x5 0.36 0.18 6 0.22 0.34 6 N/A 0.42 0.42 9 0.53 0.26 6 0.39 0.59 6 N/A 0.42 0.42 9 4.5 48/60 48/60
§ 5x5 0.36 0.36 6 0.34 0.34 6 N/A 0.43 0.43 9 0.62 0.62 6 0.59 0.59 6 N/A 0.43 0.43 9 55 60 60
; 5x6 0.27 0.27 9 0.34 0.45 6 N/A 0.48 0.48 9 0.47 0.45 9 0.38 0.54 8 N/A 0.48 0.48 9 55 60/72 60/72
§ 6x6 0.27 0.27 9 0.45 0.45 6 N/A 0.56 0.56 9 0.52 0.52 9 0.54 0.54 8 N/A 0.56 0.56 9 6.5 72 72
~
o 8x8 0.46 0.46 9 0.51 0.51 8 N/A 0.45 0.45 12 0.87 0.87 9 0.59 0.59 10 N/A 0.45 0.45 12 8.5 96 72
3x3 0.23 0.23 6 0.19 0.19 6 N/A N/A N/A N/A 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 3.5 36 36
4x4 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 0.47 0.47 6 0.38 0.38 6 N/A N/A N/A N/A 4.5 48 48
3x5 0.29 0.18 6 0.19 0.35 6 3x3 0.30 0.34 9 0.39 0.18 6 0.23 0.59 6 3x3 0.40 0.40 9 3.5 36/60 36/60
4x5 0.36 0.18 6 0.22 0.34 6 3x3 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 3x3 0.46 0.37 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 4x4 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 4x4 0.39 0.39 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 48" 0.39 0.39 9 0.53 0.26 6 0.39 0.59 6 48" 0.47 0.47 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 3x5 0.33 0.40 9 0.53 0.26 6 0.39 0.59 6 3x5 0.48 0.48 9 4.5 48/60 48/60
5x5 0.36 0.36 6 0.34 0.34 6 3x3 0.34 0.34 9 0.62 0.62 6 0.59 0.59 6 3x3 0.53 0.53 9 55 60 60
5x5 0.36 0.36 6 0.34 0.34 6 4x4 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 4x4 0.64 0.64 9 55 60 60
§ 5x5 0.38 0.38 6 0.34 0.34 6 48" 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 48" 0.64 0.64 9 55 60 60
B 5x5 0.36 0.36 6 0.34 0.34 6 3x5 0.34 0.40 9 0.62 0.62 6 0.59 0.59 6 3x5 0.53 0.53 9 55 60 60
T
@ 5x6 0.31 0.31 9 0.34 0.45 6 3x3 0.34 0.34 9 0.47 0.45 9 0.38 0.54 8 3x3 0.61 0.50 9 55 60/72 60/72
L@ 5x6 0.27 0.27 9 0.34 0.45 6 4x4 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 4x4 0.74 0.57 9 5.5 60/72 60/72
[J]
& 5x6 0.29 0.29 9 0.34 0.45 6 48" 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 48" 0.74 0.57 9 55 60/72 60/72
5x6 0.29 0.29 9 0.34 0.45 6 3x5 0.45 0.45 9 0.47 0.45 9 0.38 0.54 8 3x5 0.61 061 9 55 60/72 60/72
6x6 0.29 0.29 9 0.45 0.45 6 3x3 0.41 0.41 9 0.52 0.52 9 0.54 0.54 8 3x3 0.74 0.74 9 6.5 72 72
6x6 0.27 0.27 9 0.45 0.45 6 4x4 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 4x4 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 48" 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 48" 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 3x5 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 3x5 0.87 0.87 9 6.5 72 72
8x8 0.52 0.52 9 0.51 0.51 8 3x3 0.61 0.61 12 0.91 0.91 9 0.70 0.70 10 3x3 0.85 0.85 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 4x4 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 4x4 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 48" 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 48" 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 3x5 0.70 0.85 12 0.87 0.87 9 0.70 0.70 10 3x5 1.01 1.01 12 8.5 96 72
** Unless otherwise indicated.
HL93 LOADING
FABRICATION NOTES:
1. Maximum spacing of reinforcement is 8" %‘* Bridge
2. At manufacturer's option, provide cast or cored holes or thin wall panels (KO) to the Division
maximum diameter shown for each. When no penetration is required, it is acceptable ITexas Department of Transportation Standard
to provide a wall with no sectional reduction.
GENERAL NOTES: DESIGN DATA FOR
1. Precast Junction Box consists of base slab, base unit, risers (as required), and below
grade slab. See sheet PJB for details. PRECAST BASE AND
2. Precast Base consists of base slab, base unit, risers (as required), reducing slab (as
required), and reduced risers (as required). See sheet PB for details.
3. Min Height shown is for stock base units. Use stock base units whenever practical. JUNCT]ON BOX
Smaller height base units can be used in special installation circumstances, when
noted elsewhere in the plans. Absolute minimum height of base units is 2'-6".
FILE prestd10.dgn ow: TxDOT _[cx: TxDOT Jow: TxDOT _[cx: TxDOT
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No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

SM RD SGN ASSM TY  XXXXX(X)XX(X-XXXX)
\_|_J J _
Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD(FRP}))
TWT = Thin-Walled Tubing (see SMD(TWT))
10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))
S80 = Schedule 80 Pipe {(see SMD(SLIP-1) to (SLIP-3))

Number of Posts (1 or 2)
Anchor Type

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))
WS = Wedge Anchor Steel - (see SMD(TWT))

WP = Wedge Anchor Plastic (see SMD(TWT))

SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))

SB = Slipbase - Bolted Down (see SMDI(SLIP-1) to {(SLIP-3))

Sign Mounting Designotion
P = Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3}, (TWT), (FRP))
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWD)) *—
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))
IF REQUIRED
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT))
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3))

REQUIRED CLEARANCE
FOR BREAKAWAY SUPPORT

Non-breakoway
portion of
suppor
(i.e., stub).

Surface

To avoid vehicle undercorriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project
more than 4 inches obove a 60-inch chord
{i.e., typical space between wheel paths).

SIGN LOCATION

PAVED SHOULDERS

s HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel 7.0 ft min *
Lane ﬂ
Paved
Shou | der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at least 12 ft. from
the edge of the travel Iane.

HIGHWAY
INTERSECTION

6 ft min ——-————-1

— Greater
than 6 ft

Travel |
Lane ﬂ

T
Paved |
Shou | der

GREATER THAN 6 FT. WIDE

When the shoulder is greater thon 6 ft in width,
the sign must be placed at least 6 ft. from the
edge of the shoulder.

WC = 1.12 #/ft Wing Channel (see SMDI(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3}))

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

—_—— ~
e - RN e N N
No more than 2 sign / \ /

A tabl \
posts should be located / \\ cceptable / \
within a 7 ft. circle. L N o a o T

T
] \
- - \\ 76t / -—— \ 7 ft. !
Phe ~ o / e ~ \ diameter
7 \\ \\ digmeter 7 \\ N _ circle Pad
/ \ - -0|rc|e _ / . -_ -
— -~ /
I \ | \ Not Acceptable
| [o} o] ‘ 1 QO (o]
1 1
\ / \ /
\ 7 f , \ 7 ft, y
\ diameter N\ diameter

~ . circle_ .~ Not Acceptable

~

N o mrﬂe/‘//No+ Acceptable

~ —_ -

BEHIND BARRIER

5 ft minxs ————| HIGHWAY 2 ft minxx HIGHWAY
INTERSECTION INTERSECTION
AHEAD
Guard .5 ft 7.5 f
T[g\r/;l - Rai | 7.0 f'r* i x Travel gg:n:::e 1 7.0 fmeTgx*

Paved
Shoulder

BEHIND GUARDRAIL BEHIND CONCRETE BARRIER

**Sign clearance based on distance required for proper guard rail or concrete barrier performance.

Shoulder

T-INTERSECTION

®\_

12 ft min ——]

6 ft min — ——————r

7.5 ft mox
7.0 ft min =
Travel =
Lane l
Paved
Shoul der R

When this sign is needed at the end of a two-lane,
two way roodway, the right edge of the sign should
be in line with the centerline of the roodway. Place
as close to ROW as practical.

WEST | | EAST

Edge of Travel Lane

DATE:
FILE:

TYPICAL SIGN ATTACHMENT DETAIL
Single Signs

Back-to-Back

RESTRICTED RIGHT-OF -WAY
(When 6 ft min, is not possible.)

SIGNS WITH PLAQUES

Signs D EAST
FARM Max i mum
14ndw EAST possible HIGHWAY
Nylon washer, flat —~ = INTERSECTION
washer, lock washer, rg‘ Sign Panel 5 1 -\”7 ROAD AHEAD
nut . max
- 7.0 £t min LOW 3
N R - CLEARANCE MWP.H. ROAD
\ ll /—NUT, lock e e 3
R washer Wnen o supplemental plaque :
Travel or secondary sign is used,
Lane the 7 ft sign height is 1.5 ft max
Sign & measured to the bottom of 7.0 ft min *
[]~——Nut, lock Clomp Paved the supplemental plaque
washer Shoul der or secondary sign. Travel
Lone
Sign Panelx Nylon washer, flot m
washer, lock washer, 5 - Paved
nut /e CURB & GUTTER OR RAISED ISLAND groved
Bolts used to mount sign panels to the clomp are [ Right-of-way restrictions may be created
5/16-18 UNC galvanized square head with nut, Clamp Bolt Sign Ponel 2 ft 2ft by rocks, water, vegetation, forest,
nylon washer, flat washer ond lock washer. The Nylon washer, flat — min min ?z;g;ggs, o norrow islond, or other

bolt length is 1 inch for aluminum. washer, lock washer,

nut

\\— Sign Bolt

When two sign clamps are used to mount signs
bock-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut ond helical-spring lock

Approximate Bolt Length

INTERSECTION
AHEAD In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel laone, signs
should be ploced as far from the travel
lane as practical.

7.5 ft max
*** Post may be shorter if protected by
guardrail or if Engineer determines the

washer. The approximate bolt lengths for various post Pipe Diometer Specific Clamp Universal Clamp
sizes and sign clamp types ore given in the table at 2" nominal 3 3or 3 1/2"
right. The bolt length may need to be adjusted
depending upon field conditions. 2 1/2" nominal 3o0r 31/2" 31/2 or 4" Face of
3" nominal 31/2 or 4" 41/72" Curb E .
Sign clomps moy be either the specific size clamp = e &

or the universal clamp.

post could not be hit due to extreme
slope.

7.0 ft min * Face of
” f i Curb
g.
o rrT

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

(1) a minimum of 7 to o moximum of 7.5 feet above the
edge of the travel lane or

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

The moximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publications/traffic. htm

AEEi"TExas Department of Transportation
“" Traffic Operatlons Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip bose shall be permonently marked to indicate manufocturer. Method, design, and location of
Bolt IgsBWG Tubing or marking are subject to approval of the TxDOT Traffic Stondards Engineer.
I . H H 2. Material used as post with this system shall conform to the following specifications:
Keeper Plate Schegule 80 Pipe There are various dev!ces approved 10 BWG Tubing (2.875" outside diometer)
(See General Note 3 for the Triongulor Slipbase System, 0.134" nominal wall thickness
Pl referen th terial Pr r Seamless or electric-resistance welded steel tubing or pipe
S1ip Base .eose ererence e.MG eria oduce Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for approved slip base systems. Other steels may be used if they meet the fol lowing:
http: .t t. in r r i t.htm 55,000 PSI minimum yield strength
| o | p: //www. txdot. gov/business/producer_lis 70,000 PSI minimum tensile strength
—_— = |—= The devices shall be installed per 20% minimum elongation in 2"
5/8" structural ’ H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
( IT 1T ] omme
bolts (3), nuts manufac’rufers rec ndat ions. Outside diameter (uncooted) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Installation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53), recoat
(6) per ASTM A325 if required by H H tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and monufacturer provnded to the Englneer by Contractor. Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— — Steel tubing per ASTM A500 Gr C
Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent

outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"

Wal |l thickness (uncoated) shall be within the range of 0.248" to 0.304"

2.1/2".

AN
HAW

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

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

extend at least flush with top of

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

when installed in 4000 psi normal-

5/8" diaometer Concrete Anchor -

g plgces {embed @ minimum O: weight concrete with a 5 1/2"
172" and torque to min. o minimum embedment, shall have o - -
50 ft-Ibs). Anchor may be minimum al lowable tension ond shear SMD (SL IP 1) 08
expansion or adhesive type. of 3900 and 3100 psi, respectively. T — I I I
TxDO July DN: TXDOT CK: TXDOT [Dw: TXDOT CK: TXDOT
SM RD SGN ASSM TY XXXXX (X)SB(X-XXXX) 9-08 REVISIONS CoNT |sECT 108 HIGHWAY
DIST COUNTY SHEET NO.
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DISCLAIMER:

No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

GENERAL NOTES:

1

SIGN SUPPORT [# OF POSTS MAX. SIGN AREA

10 BWG 1 16 SF

10 _BWG 32 SF

32 SF

2
Sch 80 1
2

Sch 80 64 SF

abnormal ly high due to a fill slope.

Sign support posts shall not be spliced.

The Engineer may require that a Schedule 80 post be
used in place of a 10 BNG where a sign height is

Sign supports shall not be spliced except where shown.

Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the
following minimum thicknesses: 0.080 for signs less
thon 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,

and 0.125 for signs greater thon 15 sq. ft.

"REQUIRED SUPPORT" table on this sheet.

Signs that require specific supports due to reasons
in addition to windloading are indicated on the

For horizontal rectangular signs fabricated from flat

aluminum, T-brackets are used for signs 24 inches or

less in height.
greater height.

U-brackets are used for signs of

When two triangulor slipbase supports are used to

support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel.

This will allow each support to act independently

when impacted by on errant vehicle.

galvanized per ASTM A 123.

Wing channel shall meet ASTM A 1011 SS Gr 50 and be

9. Excess pipe, wing channel, or windbeam shall be cut
off so that it does not extend beyond the sign panel
(i.e., excess support shall not be visible when the

sign is viewed from the front.) Repair galvonized

coating at cut support ends per Item 445, “Galvonizing."

10.Additional route morkers may be added vertically,
provided the total sign area does not exceed the

moximum ol lowable amount per Note 1.

11.Additional sign clomp required on the "T-bracket” post
for 24 inch height signs. Place the clamp 3 inches above

bottom of sign when possible.

12.Post open ends shall be fitted with Friction Caps.

13.Sign blanks shall be the sizes and shapes shown on the

plans.

REQUIRED SUPPORT

SIGN DESCRIPTION

SUPPORT

48-inch STOP sign (R1-1)

TY 10BWG (1)XX(T)
TY 10BWG (1) XX (P-BM)

60-inch YIELD sign (R1-2)

TY 10BWG(1)XX(T)
TY 10BWG(1) XX (P-BM)

48x16-inch ONE-WAY sign (R6-1)

TY 10BWG(1)XX(T)
TY 10BWG(1) XX (P-BM)

36x48, 48x36, ond 48x48-inch signs

TY 10BWG(1)XX(T)

48x60-inch signs

TY SBO(1)XX(T)

48x48-inch signs (diamond or square)

TY 10BWG(1)XX(T)

48x60-inch signs

TY S80(1)XX(T)

48-inch Advance School X-ing sign (S1-1)

TY 10BWG(1)XX(T)

48-inch School X-ing sign (S2-1)

TY 10BWG(1)XX(T)

Large Arrow sign (N1-6 & WI-T)

TY 10BWG(1)XX(T)

@
9 =Yl s ONE -WAY Gap between
ju] | = \ N\
w (R6-1) or U . plaques Nylon "’°5“e";1,, —g —
= Street Name r I shall be Aluminum 5/16" x 1 :.i/ " 7
5 Sign ! I 4+ Sign hex bolt with /
H R [ Panel nut, lock washer, vs
& (if required L, 2 flat washers /
e Ve il o Rl bl i % — per ASTM A307 Wing
g \ | —rr— -; galvonized per Channel
5 X - Item 445, .
i STOP (R1-1) z "Galvanizing. " ?ég:cﬂ?:por
I or = "
YIELD (R1-2) = Universal) /
0 = 43
g ) = _=m
g AN n = . 5/16" x 3 3/4" = o E—-
g N ’ = g el hex bolt with L //AI 1 Y
o N 7 nut, lock washer Top View
5 See _/f*\ T/, Extruoed Al Windb ond flot washer
i . =\ |7 = Xtrude um. 1ndbeam N per ASTM A307 .
: [ Detail D g (See SMD(2-1?) Top View Salvanized per Detail B
F] | “ PLAQUE = 1 - varioble length H 1tem 445, "Golvanizing. "
® L U Ly STOP = 2 - 32 inch pieces Detail A !
- ~Aqr - YIELD = 1 - 8 inch piece
5 SM RD SGN ASSM TY XXXXX (1}XX (P} L & 1 - 32 inch piece Drill /16" hole
o SM RD SGN ASSM TY XXXXX(1)XX(T) +h n) oft 3/8" x 3 1/2" heavy hex
- SM RD SGN ASSM TY XXXXX (1}XX (P-BM) r:g? od ?r toll bolt with nut, lock washer
3 - - - - Osﬁ yfcmz ;TSTO and 2 flat washers per ASTM
= ( = \ r = ) l bo o nu > a 1 172" A307 galvanized per
L | | | /2 \ [ washers an [tem 445 "Galvonizing. "
o \ ) | | 8 lock washer.
% | -/ F— —I 1= —
N f‘_‘ U= Ky | T Bl
° | \ | | See Extender — — I |
b ! ! Detail A I |
E | Wimax}=6FT | H H
5 I I |
* | | =
L | | See
[ .
£ | _._I_ Detail B Detoil F —
° ( I8 = U-Bracket
o — - === —] _ D
; | Splices shall only be allowed behind the sign substrate.
o u
3 ¥-39 See
c - Detail C
o f 39 1 > Nylon washer, T80 Bracket
2 " 5/16" x 1 3/4" ya
o SM RD SGN ASSM TY XXXXX(1)XX(U) f Aluminum hex bolt with
€ L f 38 38 1 Sign N nut, lock washer, g: 172" x 4" heavy
“« SM RD SGN ASSM TY XXXXX(1)XX(U) Pone| \ 2 flat washers | | hex bolt, nut, lock
o SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 | | washer and ZA;TIAT
S - - == (See Note 11) galvanized per R washers per
.g [ = ] (a7 . ﬂiu: Ttem 445, a@ AN Ep— A307 galvanized per
! o ! | Wing | "Galvanizing. " I I E‘rem 445, .
;s, =_;{< h& _ ] Cr{:mnel\iA | | Galvanizing.
| I | "U" Extender - —— === ~ 5/16" x 3/4" | |
1 / |
| 1 [ o = ! hex bolt with | |
I I
I\ ) A | = = ! nut, lock washer | |
N a N ! ! | |~ ond 2 flot woshers
(GRS y SR See Ve ! ! . . M per ASTM A307 Post
f AR Detail F \‘( = ! ! Side View I galvanized per
g / | ' ! [tem 445,
| [ | 11FT 9IN | ! ! | "Galvanizing. " Detail E »
“\H /- (max) -_ : : I . s
Y g - | . SIDE VIEW Detail C 3
I | I I | I | I I 3
==q{r=3 ~==] =2 o] N T ! TOP VIEW > =
b M ! V B \ i \ ) - Sign Clamp
| | I I | A N M Extruded (Specific or
I\ ) N i A | W(max) =6F T [ Aluminum Unjversal)
| | |\ 7 [ = ﬁ ——————————————— Windbeam
L\\\'g//J (WK, S :\\ ! ! L e ST lsee SMD(2-1)) 7 o
——1F =3 “~=IF=7 -2 L W | 3/8" x 3 1/2" squore £
S | |r 1 \| ! [ ' head bolt, nut, flat ©C 0 Xo— £
| | | | ! ! EL ! washer and lock washer . =
N § U  JL _. ! I 8 I per ASTM A307 galvanized Sign Clamp
B . ! I per ltem 445 ~— (Specific or
I & = "Galvanizing. " (Bolt Universal) Pos-r/\_/©
\ ) length may vary
""" |~ depending on sign R
clamp type and Detail D
See pipe diameter.)
Detail E
ha a Friction cops may be monufactured from hot rolled
Id rolled steel sheets. The minimum sheet metal
SM RD SGN ASSM TY SBO(1)XX(U-1EXT) SM RD SGN ASSYM TY XXXXX(2)XX(P) or co
SM RD SGN ASSM TY S80(1)XX(U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cap sizes.
The rim edges shall be reasonably straight and
0.25 H +.05" - smooth. Caps shall be sized and formed in such a
Wimax) =BFT All dimensions are in english Skirt . . - monner as to produce a drive-on friction fit and
(oo 3 unless detailed otherwise. variation I Pipe 0.D. I IITSTII:(,]X hove no tendency to rock when seated on the pipe.
]7, a il | Depth g/ -.025"+.010" 9 ' The depth shall be sufficient to give positive
H | | protection against entrance of rainwater. They
j_- _________ L3 o N IS, J shall be free of sharp creases or indentations
SM RD SGN ASSM TY XXXXX(1)XX(T) Rol led Cl_'lmp to [ { and show no evidence of metal froc'.rure. )
~— 0.2W — — O-6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of
W +.025"+.010" zinc in accordance with the requirements of ASTM
P ! B633 Class FE/IN 8.
<=
[=]TR

y 4

Traffic Operations Division

=t Texas Department of Transportation

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-2)-08

©7TxD0T July 2002 on: TxpoT  [cke xpot [ows xpor ek Txpor
9-08 REVISIONS CONT |SECT JoB HIGHWAY
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DISCLAIMER:

No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

W(min)>8FT
W(max) =16F T

SM RD SGN ASSM TY XXXXX{1)XX{T-2EXT)
(* - See Note 12)

Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2))
or 1.12 #/ft Wing Channel

(See Detail A and Detail B)

See Detail A

| H
) | —See Detail B
{

Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Calvanizing. "

N

W-39" T 39" T J——
2 2
w
SM RD SGN ASSM TY XXXXX(1)XX{U-XX)
1 L1 AN
| [
| [
Sign Clamp o g == = = = i M "— — Sign
(Specific or \ Panel
Universal) Wing
Channel
Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445, / Top \:lew
"Galvonizing. " Detail A
Sign Clamp
(Specific or
Universal)
3/8" x 1" square

head bolt and nut

Extruded
Aluminum Panel

Tzf
]

variaoble

i
Nl

Nylon washer,
5/16" x 2 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Galvonizing. "

Wing
Channel

\\\\\\\____ Sign

Panel

Side View

Detail B

Drill 7/16" hole
{through) ofter
assembly ond install
bolt, nut, 2 flat
washers and

lock washer. 12t

3/8" x 4" heavy hex

bolt with nut, lock washer
ond 2 flat washers per ASTM
A307 galvanized per

[tem 445 “Galvanizing. "

Extender ——

F= T~ —7
I |
II

Detail C

é‘"

EI:D T Bracket

Splices shall only be allowed behind the sign substrate.

2 1/8" 0.D

Sign

TF

2 1/8" 0.D

Sch. 80 or }obwe_/////, || .
|
steel pipe _~—Slip base

w variable , Sign
Clamps
cw—s (Specific or
T T T Universal)
I | ¥ I
I I I E
== ! = e - -
1 1 1 _ . - @
1— 1 I —
1 1 ]
=] EEEEEEEEEEEEEEE!|EEEEEEEEEEEEEEEE B -
\;_ ost
1| | 1 ¢lamp L |
1 1 ]
==} ! s
! I sign clomp — I 3/8" x 4 1/2"
g 1 1 ] = square head
1 1 I bolt, nut,
= Ld] flat washer
6" F’ ond lock washer per
7 ASTM A307 galvanized
—\[\— —~¢\— +§i:§5- —uf\— per [tem 445,
stiTteners “Galvanizing. "
attached with
. D. Slip base post clamps
Sch. 80 _/ el (See SMD(2-1) Detail E
steel pipe for additional erail
. R details)
Typical Sign Mount ' .
See Detail E
SM RD SGN ASSM TY S80(2)XX (P-EXAL) for clamp installation
% Additional stiffener placed at opproximate center
of signs when sign width is greater than 10'.
"I
6" ponel should .
Sign Clamp - —
tfe placed at the top 'of See Detail D {9 =
sign for proper mounting. - —
[ ] 24" or
N\ / 6" =1 M greater
= p—
N 12" A\S———— [
f Use Extruded Alum. Windbeam as stiffeners
. See SMD (2-1) for additional details
Extruded Aluminum T Bracket

See Detail E

for clamp installation

GENERAL NOTES:

1.

o

10.

12.

. Excess pipe, wing channel,

SIGN SUPPORT |# QF POSTS MAX. SIGN AREA
10 BWG 1 16 SF
10 BWG 2 32 SF
Sch 80 1 32 SF
Sch 80 2 64 SF

. The Engineer may require that a Schedule 80 post be

used in place of a 10 BNG where a sign height is
abnormal ly high due to a fill slope.

. Sign supports shall not be spliced except where shown.

Sign support posts shall not be spliced.

. Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the
following minimum thicknesses: 0.080 for signs less
than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
and 0,125 for signs greater than 15 sq. ft.

Signs that require specific supports due to reasons
in addition to windloading are indicated on the
"REQUIRED SUPPORT" table on this sheet.

. For horizontal rectangular signs fabricated from flat

aluminum, T-brackets are used for signs 24 inches or
less in height. U-brackets are used for signs of
greater height.

. When two triangular slipbase supports are used to

support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel.
This will allow each support to act independently
when impacted by an errant vehicle.

. Wing channel shall meet ASTM A 1011 SS Gr 50 and be

galvanized per ASTM A 123,

or windbeam shal | be cut

off so that it does not extend beyond the sign panel
(i.e., excess support shall not be visible when the
sign is viewed from the front.) Repair galvonized
cooting at cut support ends per Item 445, “Galvonizing."
Sign blonks shall be the sizes ond shopes shown on

the plons.

.Additional sign clamp required on the "T-bracket" post

for 24 inch high signs. Place the clamp 3 inches above
bottom of sign when possible.
Post open ends shall be fitted with Friction Caps.

REQUIRED SUPPORT

SIGN DESCRIPTION SUPPORT

48-inch STOP sign (R1-1)

TY 10BWG(1)XX(T)
TY 10BWG (1) XX (P-BM)

TY 10BWG{1)XX(T)

g 60-inch YIELD sign (R1-2) Tn_IOBWG(I)XX(P-BM)

*53; 48x16-inch ONE-WAY sign (RG-1) o

§‘ 36x48, 48x36, aond 48x48-inch signs TY 10BWG {1)XX(T)
48x60-inch signs TY S80(1)XX(T)
48x48-inch signs (diamond or square) TY 10BWG (1) XX(T)

o 48x60-inch signs TY S80(1)XX(T)

'E 48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)

o

=

48-inch School X-ing sign (S2-1})

TY 10BWG(1)XX(T)

Large Arrow sign (W1-6 & WI-T)

TY 10BWG(1)XX(T)

5553"ﬂwmw Department of Transportation
A" Traffic Operatlons Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-3)-08

Extruded Aluminum Sign ©TxDOT July 2002 on: TxpoT  [cke xoot Jows Txpor ks Txpor
Detail D With T BI"CI]CKeT '9 g-0g  TEvIsions CONT [sECT 408 HIGHWAY
o EXTRUDED ALUMINUM SIGN WITH T BRACKET
== oIST COUNTY SHEET NO.
ou
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CW20-1D

No warronty of any

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

48" X 48"

DATE:
FILE:

END
ROAD WORK
- 202
48" X 24"
See note 1) »
o5
—|E
5|2
Sl
3
. |
3 N, g g <
515 | 3 3| 3
MR 5| o5&
x wn w Sa
—-—<
T 1
[
Q
- 8
ols @
Shadow Vehicle with i/ DR
TMA and high intensity Y
rotating, flashing, =
oscillating or strobe
lights. (See notes 4 & 5)
m
)
)
|
)
L )
1 )
)
L] A
o €]
‘ L]
L
*
[ [
[7} [0}
© ©
) 3
I} o
= =
w (2]
END
ROAD WORK
G20-2
48" X 24"

ONE LANE CLOSED

See note 1)

(F lags-
See note 1)

CW1-6aT
36" X 36"

END

Shou |l der

B

[ ]
%
172 L
Min.

Approx.

200’

(See note 7)

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"

Sl EEE

Work Space

B

1/72 L
Min.

Shoul der

TWO LANES CLOSED

ROAD WORK

G20-2

48" X 24"

MPH

XX

CW1-4R
48" X 48"
CW13-1P

24"

(See note 2) A

X 24"

LEGEND
|le====|Type 3 Borricade 8 ® |Channelizing Devices
Truck Mounted
I3 |Heovy Work venicie | @ [xtenuator (Twa)
£ |Trailer Mounted Portable Changeable
5 |Flashing Arrow Board Message Sign (PCMS)
2 |sign <o |rroffic Fiow
<>\ Flag [L() F lagger
Minimum Suggested Maximum| .. .
Desirable Spacing of M'gl'mum Suggested
Posted[Formulo[  Toper Lengths Channel izing somcing |Longitudinal
p;?d * ¥ Devices puxl 9 |Butfer space
10 [KH 12° on a On a T "B"
Offset|Offset|Of fset|] Taper | Tangent Distance
30 2| 1507 165°| 180" 30° 60’ 120° 90’
35 L=% 205'| 225' | 245'| 35° 70° | 160 120"
40 265°| 295°| 320’ 40 80° 240" 155°
45 450 | 495 | 540 457 90 320° 195°
50 500’ | 550'| 600’ 50 100° 400 240°
55 L=WS 550°| 605'| 660’ 55 110° 500 2957
60 600’ | 660 | 720 60’ 120° 600" 350°
65 650°| 715°| 7807 65’ 1307 700° 410’
70 700 | 770'| 840" 70° 140’ 800 475"
75 750 | 825'| 900 757 150° 900" 540

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
A A

GENERAL NOTES

1. Flags attoched to signs where shown are REQUIRED.

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

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4. A Shadow Vehicle with a TMA should be used onytime it con be positioned
30 to 100 feet in advonce of the orea of crew exposure without adversely

CW1-6aT
36" X 36"

(See note 2) A

affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA,

. Additional Shadow Vehicles with TMAs may be positioned off the paved

CW1-4L
48" X 48"

CW13-1P

24"

(See note

48"

48"

X 24"

CW20-5TR

X 48"

CW20-1D

X 48"

(F lags-
See note 1)

2)A

surface, next to those shown in order to protect wider work spaces.

TCP_(1-4q)

6. If this TCP is used for a left lone closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the

center |ine where needed to protect the work space from opposing traffic with
the orrow panel placed in the closed lone near the end of the merging taper.

TCP (1-4b)

7. Where traffic is directed over a yellow centerline, channelizing devices
which separote two-way troffic should be spaced on topers ot 20° or 15°
if posted speeds ore 35 mph or slower, and for tongent sections, at 1/2S
where S is the speed in mph. This tighter device spocing is intended
for the areas of conflicting markings, not the entire work zone.

=t Texas Department of Transportation
"’ Traffic Operatlons Division

or matmsenonce. TRAFFIC CONTROL PLAN

contract work,

specific project LANE CLOSURES ON MULTILANE

requirements for

shadow vehit:l(iers.l CONVENT IONAL ROADS

con be found
the project

for Item 502, TCP(1-4)-12

Barricades, Signs

and Traffic

Hand I ing ©TxDOT December 1985 DN: TXDOT |ch TXDOT |ow: TXDOT |ch TXDOT
) REVISIONS CONT |SECT JoB HIGHWAY
2-94 2-12
8-95
1-97 DIST COUNTY SHEET NO.
4-98
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No warronty of any

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND

Type 3 Barricade 8 8 |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

END CW20-1D
ROAD WORK 48" x 48"

(F lags-
G20-2 See note 1)

48" X 24"

END
ROAD WORK

620-2
— = 48" X 24"

4

CW20-1D
48" X 48"
(Flags-

See note 1)

Shoul der
<
<

Shoul der

Sign Traffic Flow

Flag

ol |
SNED Y

F lagger

less

Minimum Suggested Maximum
Desirable Spacing of
Posted| Formula Taper Lengths Channelizing

Speed * % Devices

* 0 g g X
10 11 12 Oon a Oon a Distance
Of fset|Offset|Offset] Toper | Tongent !

- 30 2| 1507 165'| 180°] 30 60 | 120' 90
35 | - X5 [205'| 225 | 245 35 70° | 160 1207
‘ ‘ 20 2657 295'| 320°| 40’ 80’ | 240 155"

75 250°| 495'| 540°| 45 90" | 320° 195"
50 500°] 550°] 600°| 50° | 100’ | 400 240"
55 550°] 605°| 660°| 55° | 110° | 500 295
60 600" | 660°| 720°| 60° | 120° | 600 350"
65 650'| 715'| 780'| 65° | 130° | 700 210
70 700'| 770°| 840'| 70’ | 140’ | 800 475"
75 750°| 825°] 900°| 75° | 150° | 900" 540

% Conventional Roods Only

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

M 'sni'g‘:m Suggested
. Longitudinal
Sp?anq Buffer Space
g

Shou | der
<
<
&>
S
Shou | der

CW16-3aP
30" x 12"

CW1-6aT ’
36" X 36"
x
o I
CW1-4R
48" X 48"

) CW13-1P )()(
24" X 24" MPH

Shadow Vehicle wi+h——”/’///////’/’

TMA ond high intensity
x rotating, flashing,
oscillating or strobe
lights. (See notes 3 & 4)

Pavement
Markings

3x for over 50 MPH

X for 50 MPH or

100°
Approx.A

B

Shadow Vehicle with
TMA and high
intensity rotating,
flashing,
oscillating

or strobe Ilights.
(See notes 3 & 4)

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

A A

1/2 L

Work Space
spacing

MOBILE

devices at

20°

200 Approx.

GENERAL NOTES

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

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

3. A Shadow Vehicle with a TMA should be used anytime it con be
positioned 30 to 100 feet in advance of the area of crew eposure
without adversely affecting the performonce or quality of the work
[f workers are no longer present but road or work conditions
require the traffic control to remain in place, Type 3 Barricades or other
channelizing devices may be substitutued for the Shadow Vehicle and TMA.

4, Additional Shadow Vehicles with TMAs may be positioned in each

closed lane, on the shoulder or off the paved surface, next to those

shown in order to protect a wider work space.

The downstream taper is optional. When used, it should be 100 feet

approximately per lane, with channelizing devices spaced at 20 feet.

30°

Pavement
Markings

Min
Work Space

B

CW1-6aT
36" X 36"

5

1/2 L Min,

TCP (2-5q)

x 6. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
CW1-4L centerline to protect the work space from opposing traffic, with the
48" X 48" arrow board placed in the closed lane near the end of the merging

. X X taper.

MPH CW13-1P
@ 4 24" X 24" TCP (2-5b)
& | < 7. Conflicting pavement markings shall be removed for long-term projects.

L

CW20-5TR
48" X 48"

CW16-3aP
30" x 12"

END | =
ROAD WORK

G20-2
48" X 24"

=t Texas Department of Transportation
CW20-5TR I Traffic Operations Division

48" X 48"
For construction

CW16-3aP or maintenance TRAFFIC CONTROL PLAN

> 30" X 12" contract work,

x - specific project LONG TERM LANE CLOSURES

requirements for

conbe foona' v | [MULTILANE CONVENTIONAL RDS.

the project
GENERAL NOTES

for Item 502, TCP(2'5)']2

Barricades, Signs

AR YA

Shoulder
Shou | der
Shoul der
Shoul der

END
CW20-1D ROAD WORK

48" X 48" G20-2
(Flags- 48" X 24"
See note 1)

TCP (2-5q) TCP (2-5b)

nd Traffi
AHEAD 2;{?0;128 . ﬁogdl igg. e ©TxDOT December 1985 on: TxpoT  [cke xpot [ows xpor ek Txpor

REVISIONS CONT |SECT JoB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

(Flags- 8-95 2-12
See note 1) 1-97

4-98 oIST COUNTY SHEET NO.
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No warranty of any

ind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibllity for the conver-

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

k

DISCLAIMER:

o
g Arm ROUND POLES POLYGONAL POLES
J
undat i SHIPPING PARTS LIST
£ Length| D, D1 D24 Dy [D 0K Dy D19 Dy Dy (@ thk F° ?Ygemn
i in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
E 20 10.5 7.8 71 6.3 179 1.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware |isted in the table.
o 24 1.0 8.3 7.6 6.8 179 12.0 9,0 8,2 7.3 . 179 30-A 30’ Poles With Luminaire 24’ Poles With ILSN 19' Po!es Yith No
£ 28 | 11.5 8.8 8.1 7.3 | .179 | 12,5 9.5 8.7 7.8 | .179 30-A Neminal  Above hardware plus: Ono Kires frarsihiare Luminafre and No ILSN
2 32 12.5 9.8 9.1 8.3 179 [ 12,0 9.0 8.2 7.3 - 239 30-A Length| ‘or two If ILSN attached) plus one small
o small hand hole, clamp-on See note above
v 36 12.0 9.3 8.6 7.8 .239 | 12.5 9.5 8.7 7.8 . 239 36-A simplex hand hole
@ -
& 40 12.0 9.3 8.6 1.8 - 239 13.5 10.5 %1 8.8 - 239 36-4 1 Designation Quantity Designation Quantity Designation Quantity
g 44 12.5 9.8 9.1 8.3 .239 | 14.0 1.0 10. 2 9.3 . 239 36-A 70 20L-80 20S-80 50-80
T: 48 13.0 10.3 9.6 8.8 « 239 15.0 12.0 11.2 10.3 . 239 36-A 24 24L-80 245-80 24-80
g Arm ROUND ARMS POLYGONAL ARMS 28 28L~-80 28S-80 28-80
= Length [ L, D, D, [Dthk Hiag L, b, |@0°. [® x| .. 32 32L-80 325-80 32-80
o ft. £+, in. in. in. fT. in. in. in. 36 36L-80 365-80 96780
|
+ 20 19.1 6.5 3.8 179 1-9" 19.1 7.0 3.5 172 i-8" 40 40L-80 40S-80 40-80
(o}
o 24 23.1 7.5 4,3 179 H-1p* 23.1 7.5 3.5 . 179 =g 44 44L-80 44S-80 44-80
o
18' 28 27.1 8.0 4,2 . 179 bl T 27.1 8.0 3.5 . 179 1-10" 48 48L-80 48S-80 48-80
= 32 31.0 9.0 4.7 . 179 - iors 31.0 9.0 3.5 179 2'-o" . . .
: 36 35.0 9.5 2.6 179 27 —4" 35.0 10.0 3.5 179 2T q" Traffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment attached
"L‘ 40 39.0 9.5 a.1 239 2/ _g" 39.0 9.5 3.5 539 273" Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
o
i 3 i 4 -1 i . i 2'-g" Nomlinal .
o 44 43,0 10.0 4.1 239 2, 11 43,0 10.0 3.5 239 = Arm § eebaERmEEE 1 Bracket Assembly 2 Bracket Assemblies
g 48 47.0 10.5 4.1 . 239 3'-4 47.0 11.0 3.5 . 239 274 Length and 2 CGB Connectors and 3 CGB Connectors
15 Ds = Pole Base 0.D. D, = Arm End 0.D.
N Die = Pole Top 0.D. with no Luminaire L = Shaft Length f+ | Designation Quantity Designation Quantity Designation Quantity
2 and no ILSN L = Nominal Arm Length
3 D24 = Pole Top 0.D. with ILSN 20 20I-80
w/out Luminaire 24 241-80 24T1-80
2 D3p = Pole Top 0.D. with Luminaire
v D1 = Arm Base 0.D. 28 281-80 2811-80
S (1) Thickness shown are minimums, thiocker materials may be used. 32 32I1-80 32TTT-80
c
36 36II-80 TI1T-80
g (@ bz may be increased by up to 1" for polygonal arms. 0 32 o
2o Nominal Arm Length - L | 44
T 44T111-80
+ See "Tenon Detail”
5 et - 90¢ &= 48 48TTT1-80
° -See "Slip Joint Detail =
& // Luminaire Arms (1 per 30’ pole)
) e =
LD e — — Nominal Arm Length Quantity
e
—_— Ly X 8’ Arm !
Mast arm
Note: The arm shall be fabricated straight with connection-
the unloaded rise measured as shown. See Sheet i .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with claomps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quant ity
- Luminaire Arm - 7" Arm
(Fixed Mount) See Sheet "Lum-A"
9" Arm
See Sheet"MA-D"
-Detail A
QA__DW Anchor Bolt Assemblies (1 per pole)
a8 See Anchor Anchor Each anchor bol+ assembly consists of the fol lowing:
ILSN Arm Connection- il Sheet e D'BOII LEOIIh ] Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth i iMA-D" E lameter ng Quantity 8 flg}- wgshgrg, and 4 {1;+F|3:1nchor devices (Type 2)
’ f w r_an er Standard Drawing "TS-FD".
Nominal Arm Length - L (8") I/gegrqlé < 1Y 3'-4 [ P 9
0 1 9{ " 3: __1011 .
A A See Sheet 1 o A Templates may be removed for shipment.
3/-0'| Bracket 3 -Q" qugkg-}- 3" SNS + c
SR AN Cerpasost] [ | |
e e el e—— L ; =
0 _ = \E—_
5 i sl =l o @ SHEET 1 OF 2
= o o 7| &
£ — T bk
P13 @ hreaded coupling for rgeric signal arm || | 8| 2| §| Bl 5 -
S " w  See Sheet "MA-D" I} J £|-E] 8 = RN Texas Department of Transportation
; See "ARM COUPLING DETAILS = e o e o4 ¢’
E Sheet 2 of 2 Detail D,E or F | S| gl - = " A I Traffic Operations Diviston
== “l el g
2|z TABLE OF DIMENSIONS "A" I IR TRAFFIC SIGNAL
@5 |Arm_Length | 24’ | 28’ | 32° | 36° | 40" | 44| 48’ [l %l 5 ™ SUPPORT STRUCTURES
£l |Arm Type IT 10| 117|127 13° ks - =
=|2 [Arm Type ITT tor [t fwer Twar [ 12 f o [ N | % SINGLE MAST ARM ASSEMBLY
|5 ]
e seo snoet A iy, | (80 MPH WIND ZONE)
- Crown of Road “ ma
TR g \§ UPDATED 10/03/2017 SMA_ 80 ( 1 ) _ 1 2
NN NN TN NN YN YNNI /A 07/14/17
’\ /\\ yA\ \/A YA B ©TxDGT August 1995 DN: WS |CK! JSY |Dw= MHF 'EK= J5Y
Foundation N \/A\\V-N RZM ENGINEERING: LLC o REVISIONS CONT |SECT JOB HIGHNAY
See Sheet 5
oy n W - 11-99
EB STRUCTURE ASSEMBLY TS-FD TX. REG. ENG. FIRM F-9992 1-12 DIST COUNTY SHEET Ko.
s
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No warranty of any

shop,

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

.179" thickness is permissible

for Tip Section

6'-0"(Min) ~ J1"-0" (Max)
L4

yARp

Note: A slip joint is
permissible for arms
40
length.

and greater in

Tack weld nut to thread
projection after making
joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

4" Dia holes and
" Dia galv A307 bol+. L\

The slip joint
shall be made in the
but may be match
marked and shipped
disassembled.

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
or longer are subject to harmonic vertical vibrations in light wind conditions due to the aeroelastic

Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers,
equals 1.5 weights and positions; existence/solidity of backplates; presence of additional attachments to the
{Iges female arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.
2" Sch Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
;t;g, 40 pipe wind conditions which may further damage the structure and alarm the public. Tests have indicated
- - End Plate 3" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached
— 6" ///47 shape to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.

If backplates are not required for improved visibility they should not be applied to the signal
heads or, if they must be applied, they should be vented as a first and inexpensive measure to
mitigate vibrations.

The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
installation of signal heads and any attachments, including any required backpates. If vertical
movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.

See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

than two days.

Stainless steel bands (or Cables)
and cast bracket as in "Astro-Brac",
"Sky Bracket" or "Easy Bracket" with
1 2" Dia Threaded Coupling.

BRACKET ASSEMBLY

Second longitudinal

Seam Weld
permitted for
polygonal

f MA-1
arms if
Dy exceeds 10" ()

L1y via
| Threaded
Longitudinal Seam Weld must be '/ Coupling

oriented within the lower 90°
of the signal arm.

ARM WELD DETAIL ARM COUPLING DETAILS

C)60% Min. penetration
100% pemetration within
6" of circumferential
base welds.

inspection shall| be repeated after each modification of the structure that could

SLIP JOINT DETAIL TENON DETAIL dég§#5£%M®ﬂcr%mm&

Excessive vibrations shall not be allowed to continue for more

GENERAL NOTES:

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

Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
internally lighted street name sign and one traffic signal arm with a
length as tabulated. The specified luminaire load applied at the end
of the Iluminaire arm equals 60 Ibs vertical dead load plus the
horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally l|ighted street name sign load applied 4.5 ft+ from
the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sq ft.

The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actual area times drag
coefficient).

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

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

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

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

SHEET 2 OF 2

g’ Texas Department of Transportation
“' Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
SINGLE MAST ARM ASSEMBLY

(80 MPH WIND ZONE)
SMA-80(2)-12

@TXDOT August 1995 DN: MS ‘CK: Jsy ‘DW: MMF ‘cx: Jsy

REVISIONS CONT [SECT JOB HIGHWAY

DIST COUNTY SHEET NO.




No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

Nominal Arm Length - Lg (50° TO 65') € Pole : GENERAL NOTES:
9 F Handhole Nominal Arm Length - Lc (44" Max) ‘ Design conforms to 1994 AASHTO Standard Specifications for Structural Supports for
See "Tenon Detail" See Sheet 2 of 5 Highway Signs, Luminaires, and Traffic Signals and Interim Specifications thereto.
el . - Detail D, E " - Design Wind Speed can be either 100 mph or 80 mph plus a 1.3 gust factor. If clamp-on
See "Slip Joint Detail ForG See "Tenon Detail traffic signal is required, designs are based on an arm included angle of 90 degrees
or more. Angles of less than approximately 75 degrees will require a special design.
2'2? o Poles are designed to support one 8’-0" luminaire arm, two 9’-0" internally |ighted
street name (ILSN) signs and two traffic signal arms with |imited length combinations.
17-6" Each arm with its related attachment is shown below
Mast arm :
B0t 1400 box - Arm Equivalent oL &) | wL EPA(®)®
oy S Sheet . . 7 " P—— -
Note: The arm shall be fabricated straight with connection- 4e§f 5ee Note: L?ih"';ng?"('),', bseggzpﬁg;‘?gs 8 I/_umlncur'e Arm Luml.ncur'e 60 ibs 1.6 9 ff
the unload rise measured as shown. See Sheet within 8’ of +Ee base So as 9’ ILSN Arm Sign 85 Ibs 11.5 sq ft
30f 5 Min. Radius = 20’ to produce the unloaded rise 50’ to 65’ Signal Loads 52 sq f+
measured as shown. Fixed Mount Arm 310 Ibs a
Up to 44’ Signal Loads
Clamp-on Arm 180 Ibs 32.4 sq ft

FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED)

@Equivalen+ dead load plus horizontal wind load applied at the end of arm except

(Dsee sheet 3 of 5 for Arm Rise @ see sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centerline of the pole.
Luminaire Arm - and Clamp-on Arm Details @Effecﬂve projected area (actual area times drag coefficient) for the application
See Sheet "Lum-A" ~ of horizontal wind load.
See Sheet 2 of S Except as nmoted in Sheet 1 thru 5 of 5, other details not covered shall refer to
-Detail A Standard Sheet "MA-D" for pole details, "LUM-A" for Iuminaire arm and connection
details, "SNS" for internally lighted street name sign details, and "TS-FD" for anchor

bolt+ and foundation details.

Dzo +
. See 5 . Fabrication shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
ILSN Arm Connection - See Sheet 4 of 5 2“2?*5 > ILSN Arm Connection - See Sheet 4 of 5 (Steel)" and with the details, dimensions, and weld procedures shown herein.
. _ . T . . _ Weld references call for preapproved weld procedures which the Fabricator must
Nominal Arm Length - Le Deggll i Nominal Arm Length - L obtain prior to fabrication. Material, fabrication tolerances, and shipping practices
A A A See = gggf:,;gvg' 2%;?"”‘ A shall also meet the requirements of this sheet and Item 686, "Traffic Signal Pole
3/ -olBracket 3/ -0 fBracket 3/ -0lBracket 3/ _gfoheet| 1 i + — 3/-0" Bracket (3’ -0" Assemblies (Steel)".
- °| o I = Unless otherwise noted, all parts shall be galvanized in accordance with
| V— M ———————<{t - = ! T AL Item 445, "Galvanizing" after fabrication.
— 4 —_ —_ —
@ o @)3 \—Traffic Signal T 2| - 21 7 3 Deviations from the details and dimensions shown herein require submission of shop
(R Arm See Above | £ Q = ] o drawings in accordance with the Item 441, "Steel Structures". Alternate designs
5 |¢ Detalil | 5/s| 6 g\ Weather Head g |2 are not acceptable.
= ‘ zZ 3 Z = ‘ (Supp| ied =
o € s ‘ @ > 5 2 ‘ by others) bE 2 Installation of damping plate for the long mast arm is not recommended.
\l o |'c A — T — \l O |-
»Z|E @ Threaded Coupling for \ 2 J - | § \ »Z| ¢ Provision of the bracket assembly used to support the traffic signal heads shall be
To E CGB Connector = Y =z To| 0 under the direction of the Engineer for approval.
crlE See "ARM COUPLING DETAIL" Il § -l cll£
s~ |© Sheet 4 of 5 P2 © | s~|©
/8 [ o | Rk
Lo See Sheet "MA-D"—=f | ) - N °
2 |5 L =
2 Crown of Road =L Crown of Road 2
72\ s i NN
Foundcﬁ-lon ‘/A\\\‘ A\V/\ %{\\V/)\\V/ \s
See Sheet / Foundati Design also conforms to NCHRP Report 412 for
3 0of 5 @18’ -0 Sounsg '$” fatigue resistance except that there are no
18'-0" w/o clamp-on arm Lc¢ 3eef See stiffeners at the base plate. TxDOT is conducting
18'-9" w/ clamp-on arm Lc ° tests to determine if stiffeners at the base
plate will or will not result in optimal
performance; depending upon the results of
ELEVATION STRUCTURE ASSEMBLY ELEVATION Bhe tosta, poles may need a retrofif to ensure
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.
TABLE OF DIMENSIONS "A"
Arm Length 24’ | 28’ | 32’ 36’ | 40’ 44’ | 50’ 55’ | 60’ 65
Arm Type IT 10/ 1M 1127 137
Arm Type ITT 10/ 1M 112/ 12/ . 239" thickness is permissible
Arm Type IV 127 | 12" [ 127 | 12/ for Tip Section
. Min Lap
6'-0"(Mim)~17’'-0" (Max)
: equals 1.5 =t Texas Department of Transportation
20" + (" times female l
2" Soh 1.D. Traffic Operations Division
C

TRAFFIC SIGNAL
SUPPORT STRUCTURES

40 pipe
End Plate 3/8 " thick min. —
6" / shape to match arm — —

= Note: A slip joint is " i
o € arm Note: 4 slip Joint | 4% Dicholes and LONG MAST ARM ASSEMBLY
, h (] g
WL r-—-—-—-x* ?gnggﬂd g;ﬁgﬂ;ménjoim Tack weld nut to thread (50 TO 65 FT)
o~ . rojection after makin
shall be made in the Boint. Repair damaged = (80 AND 100 MPH WIND ZONE)
MA-3 shop, but may be match galvanizing in accordance LMA(1)-12
marked and shipped with Item 445, "Galvanizing". Sheet 1 of 5

disassembled.

©TxDOT July 2000 DN: TXOT ‘CK:Tﬁﬁﬁ ‘Dw:rﬂ&ﬁ ‘CK:TNﬁﬁ

REVISIONS CONT [SECT JOB HIGHWAY

TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) e

DIST COUNTY SHEET NO.
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No warranty of any

Zinc die cast or
Alum. or Galv. Metal
Cap with min. of 3 30

set screws

¢ Clamp //

Luminaire Arm .

o/

DETAIL A

See "Detail F" for
alternate Pole Cap

34" dia Hook for
hanging wire

Frame

(for pole with luminaire)

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:
0'-0" +1"

3

DATE:
FILE:

Base Plate

Threaded S+rap

Pole
Handhole

>

L ##= 857 Min.

¥e "

DETAIL H

Zinc die cast or

Metal

DETAIL C

5
=

A

[

,{;r_,

DETAIL E

(for 24’ pole with ILSN sign and no

hanging wire

Fixed mount arm

See Detail H for

Handhole Weld

Handhole cover
12g min.

%" dia bol+t
or screw

Handhole Frame-
R3%" x 2 min.

Clamp-on arm

2" dia threaded
coupling - 2 per
dual mast arm

assemb |y

Penetration

See Detail "F" for
alternate Pole Cap

3%" dia Hook for

>_L
e

#8-32
mtg. holes
for optional

terminal
block
(B&-
#10-32
mtg. holes
for luminaire

double fuse
block (see ////4
notes 3 & 4)

Tab and
slot

ACCESS COMPARTMENT

Tab and

slot Ring, %" x 2 V"
A-36 MOD 50
Back plate

I/B“ X 4 |/2u % 1/_6 5/8"
steel strip M-1020 or

}: sheet A-569
-

\1 7/8"
12 circuit 600 volt

/

\
6 circu;+ \\\EEE

compression Type HD
terminal block

(2 req’d)
| T———Pnhil. Pan HD. screws,
#8-32 x 1 Vp"
self-tap Type "F",
27" stainless steel

(4 ‘d)
X

~ /2" clearance

—|

hole for copper
ground connector

6"

4" x 6" hand

hole opening

MATERIALS

Round Shafts or .| ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
Polygonal Shafts(7) A10T1 HSLAS Gr.50 Class 2, A572 Gr.50 '

or A1011 SS Gr.50
Plo+es() ASTM A36, A588, or A572 Gr.50

Connection Bolts | ASTM A325, or A449 except where noted

Pin Bolts ASTM A325

ASTM A53 Gr.B, A501,
A1008 HSLAS-F Gr. 50 A1011 HSLAS-F Gr.50

Pipe(?)

Galvanized steel or stainless steel

Misc. Hardware or as noted

() ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
or A1011 SS may have higher yield strengths but shall not have
less elongation than the grade indicated.

ASTM A1011 SS Gr.50 shall also have a minimum elongation of
18 percent in 8 inches or 23 percent in 2 inches. Material
thickness in excess of those stipulated under A1011 SS
will be acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

Burndy #KC22J12T13,
Blackburn TTC, V
or approved equal.
Will accept 4-#8,

ccess 2-#6 or 1-#4 max. w13 "

D19.5 or D20.25 Back plate  compartment b :4k

///////////////// 3 AY Split lockwasher, = N
See "Detail A" U D 2" stainless Slot % "] =, \e— See Detail J
for regular ?—Bodl '_'_0 .-. 1" A
Pole Cap & Nut =1 T~ Hex. nut, Vo' - 13NC brg b ™ MD-4

stainless Tab Yo" di
A V@X Yo

COPPER GROUND

DETAIL J

Yg" tolp" ‘;‘JTzf“*

CONNECTOR

e — " R Va" B
R | " dia b b | " dia
© i““* Y Bar for ©0 vi““* Y Bar for
N * hanging ' */ hang’i o ;
- oY wire an oY wire an .
QE J-Bol+t QE J-Bol+t
. ( i attachment ( i attachment
— ! —
. all \\k ) |
%) T DQ “ ‘ Vg
?” @ :D |
-— T ‘
Bottom of ‘ @
Base Plate ‘
v /é ' \ 5
s Bortom ot Ui

Base Plate

luminaire, single or dual mast arm)

R=3" 1"

POLE ELEVATION

34"

%" dia Hook 3.n " Alum, ,or G?IV'
for hanging wire {% ? 1" R MIn Cap with min. of 3
yp set screws
T € of 4"x6" I.D.
I }::i; Handhole
Y6 K
> %" dia bolt
— or screw
S —
1 i Clamp-on arm
- T for ILSN. g
A See Sheet 3 of 5
- \\J -
DETAIL B
(If ILSN applied)
%" dia Hook %" dia Hook
(optional) (optional)
% Fixed mount arm e
R See Detail H for
%"01; A Handhole Weld
Hondﬁo]e Handhole cover
(E::j;::><; 12g min.
%" dia bolt
(\ or screw
- " Handhole Frame-
n J R 3%" x 2 min.
N
- € of 4"x
¢ 6" I.D.
h X Clamp-on arm Handhole
= (A
+ &/
= - 2" dia threaded
D 4 coupling - 2 per
< dual mast arm
2% DETAIL D assemdly
1 —
© (for 30’ pole with luminaire
- and ILSN sign)
!
~ ! Access
™ ‘ \ Compartment
1
N -l
| 5
= ' gl
- X \
X + |
”&7ij
1}
pole diameter 21"
Bottom of

BASE PLATE

DETAIL F

(for 20.25’ pole with no ILSN
sign and no luminaire,
dual mast arm)

DETAIL G

(for 19.5’ pole with no ILSN
sign and no luminaire,
single mast arm)

permissible 2nd
longitudinal seam weld,

gray color,
extreme weather. Cover shall
tightly to the enclosure ring to create a rainproof seal.
shall be 1/4-20 stainless flat socket head screws with tamper proof
feature.

strips

connector
The traffic signal contractor shall

terminal strip,

MD-2 >~ 180° opposite to fst = 85
Va seom‘w
€ Fixed
o Mount Arm
2, 7 45° 2" dia
Thick 2" dia threaded
" o threaded Coupling
—27" Bolt a5
Tl e
A dual mast
_ arm
w1 ©) 2 assemb |y / Pole
2% x5Vt le— € Clamp-on
ot arm POLE COUPLING DETAIL
SECTION A-A

C) Longitudinal seam weld must be oriented within 90° (45° rotation
each side) along the fixed mount arm. 60% min penetration required,
100% penetration within 6" of circumferential base weld

x ¥ " out

SECTION B-B - 85% Min.

Penetration

ACCESS COMPARTMENT NOTES:
The cover shall be one piece formed from ABS plastic, shall be a pearl|
and shal | be suitable for exposure to harsh sunlight and
latch with two screw latches and shall fit

Opening for access compartment shall be no more than
6 inch wider than the access compartment itself.

Latch screws

2. The pole manufacturer shall provide with each pole a separate kit
consisting of: one cover with two latching assemblies, two terminal
(Marathon #985GP12CU or approved equal),
self tapping type "F" stainless steel pan head screws, and one ground
(Blackburn TTC, Burndy KC22J12T13, or Ilsco SSS-5).

install the kit items in the field.

four #8-32 x 1 /"

The screw hole spacing on the enclosure back plate shall be for
two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
and one Bussmann #BM6032B fuse block.

4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
Ferraz-Shawmut #30352 fuse block for poles where luminaires are
to be installed.

Sheet 2 of 5

g’ Texas Department of Transportation
“' Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY

(50 TO 65 FT)
(80 AND 100 MPH WIND ZONE)
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

Weld other side to vxeg ROUND POLES (13)
. . . oun i
Side Gusset Plate > s ; ‘ R Provide Detail shown in arm Le| De  [Dro.s Dzo.2s| Pzq | Do @fhk FOUPSSJ'O”
) 3 po 3 SECTION F-F or equivalent Py ™ = n " "
5 2 optional drainage holes =t % 7 ! 78 - . 100% complete joint —— = = = = =
%4" Dia inside box \ [ * ,—Top Gusset Plate AN Yat PL penetration weld 50% 851 21,0 18.2 17.6 | 16.8 3125 48-A
v | < - from both sides. /3 607, 65’ ’ ) ) ) ’
g\:ngffener ! \/\FRemf ! v LN ©
\E Stiffener || —3" dia Hook X \ Fixed ROUND ARMS q@
— | A i (optional) - Mount
! % ¥ 4" Min Arm LF L4 D1 D2 (1 2thk .
nNeEZ==y— —t-———-—- 3" - - - Rise
i > 4 ft
Arm Mounting Plate i | E ¢ Reinf ¢ - A . ft. in. in. in.
. ; | ! Stiffener - Box 2 50 49 18.5 | 11.7 | .3125 | 3'- 3"
5 Pole Mounting Plate —— | 1" Radijus Slot X 7 ]
| - - — - _ *N‘ H’/(bofh sides) m— - 55 54 18.5 11.0 .3125 3'-7
N ' BB S bia T ‘\C/T REINFORCING STIFFENER 60 59 18.5 10. 3 3125 3 11"
G Mast Arm 18L hole in P Ie@ - Only 4" length at tip of Arm Stiffener requires a5 3125 " -
N /®—V—£ryp il N a complete joint penetration weld. Smooth weld 64 18.5 9.6 | - 4'- 4
| % 21 —4n 2 radius to connect Stiffener. Only a fillet weld
| ] - B B 7?* is required for the remaining weld length. Ds = Pole Base 0.D.
2 5" Dia @*_;;“L)' - -~ < - Di19.5s = Pole Top 0.D. with no Luminaire
hole in PL Ll Side Gusset ~ nyn and no ILSN (single mast arm)
El o % % Plate © %" Plate DETAIL K D20.25= Pole Top 0.D. with no Luminaire
B, - and no ILSN (dugal mast arm)
'y D2a = Pole Top 0.D. with ILSN
. . Bottom Gusset w/out Luminaire
PN Weld ofher side *°>_% Plate € 4" x 6" L.D Dsp = Pole Top 0.D. with Luminaire
Side Gusset Plate 5% Hondhéle .D. 5 D1 = Arm Base O.D.
A . c D2 = Arm End 0O.D.
» e ro . required 1f g L1 = Shaft Length
ole PN LF = Fixed Arm Length
@Deburr holes and offset 8 cl#mlzg;l’?ed i ' °
as shown for drainage ARM STIFFENER %]
or wire access 2- ¥" dia optional drainage holes. . . - . .
3" Min. clear distance from the (Cut to match arm inclination and taper) E ;glolégeﬁ:eghown is minimum, thicker materials
edge of adjacent 4" dia hole < y .
BUILT-UP BOX CONNECTION (3 shaft profile 16-sided or 18-sided is considered
- to be equivalent to round section.
450 X
28" - 2n I AD
| 2" '/4"' thick Min. Heavy Hex N
e Reinforcing gcl);c#égglzizel 2 F'!]crr /’ W GENERAL NOTES:
5 Stiffener ashers Mast Arm Bui I+-up Box Connection: For the welded arm-to-pole
Y6 x Yo g Kﬁghor Bol+ connection as a build-up box configuration illustrated here
T "o = = is an example only, fabricators are required to submit a shop
= See Detail 'K Z“ S|+de = e SECTION F‘F drawing of box conr’wecﬂon for approval. The drawing shal |
D usse Optional weld splice = g specify the details of each box element, welds of arm-to-pole
1 —\— 1 ¥ o connection, arm-to-plate socket connection, and arm rise
] T ¢ Side Gusset < o d creation. Specify the proper location of drain holes along
= f B - Pl the pole. 2 2" dia hole in the pole mounting plate and
- ) c2 L] - - . 4" dia hole in the pole need to be aligned for wiring access
E / - = = — = I Flo < ~ ~ Steel Template with ‘ or drainage. Arm stiffeners cut to match arm inclination and
< — E B i R — al- s holes " greater | taper shall also be included.
w d - 3 < Sle - | @ Type 2 +han bolt diameter
- 8 ‘ | - - > "c',, ‘ c yp The deviation from flat for either arm or pole mounting
\\ olw 1" Dia hole \.’4 © o o5 L plate shall not exceed ¥, in., which is measured along the
— R —g— - — - — at Bottom — - 11+ —1 ! 15 "+ center of mounting plate to a radial distance of 13.5 in.
NI Gusset plate ‘7 ~ 8 ‘ "5 The deformed-from-flat connection between arm and pole
N | '\v - e mounting plates shall not be allowed if the center of both
= L | mountin lates cannot contact directly.
B %Y \3‘& © = ffh [rn 'ha p ' Y
— - ——t+=———=2 |/ 5/ n i . R ) R Fixed mount details are used for single mast arm assemblies
2 é’i rctn IG?"K SMrleré'l 41[: 7 (Z(T;lj;:les Bol+ Circle and for the first arm on dual mast arm assembl ies.
| B 7
[ é:rr'ff a2 { X Y," PL Bottom Template Diameter
iffener —_— |
3 % TEMPLATE DETAIL ANCHOR BOLT & TEMPLATE SIZE
25" 100% o ANCHOR BOLT ASSEMBLY Big | Lengtn | Top |sottom | Boit | ke | R
T penetration in. + Thread | Thread | Circle
Arm Stiffener FOUNDATION DESIGN TABLE 2o | 5-2n | 10m | eV | 21 |18t 110
\v REINFORCING DRILLED(Ss-IAFHEN?J)I-I—ﬁ ANCHOR Bézl)T DESIGN FOUNDATION T " " "
FDN  |DRILLED STEEL i6), (17, (8 14 DESIGN Min dimension given, longer bolts are acceptable.
TYPE SHAFT TEXAS CONE PENETROMETER| ANCHOR BOLT LOAD
DIA VERT &SPPIIRTACLH blows/ft BOLT (Kng) CIR #’;‘gEOR VOMENTISHEAR TYPICAL APPLICATION g
LV, i BARS 10 15 40 DIA DIA K-ft |Kips e Texas Department of Transportation
ia ’ ’
COnznecﬂon 48-A 48" 20 #9 |#4 at 6" [ 21.9 19.5 14.7 2 Vo 55 27" 2 490 10 Mast arm gssembly. l Trarffic Operations Division
Bolts
o SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFFIC SIGNAL
1
~ Anchor bolt design develops the foundation capacity given under SUPPORT STRUCTURES
Foundation Design Laods.
—Arm ' 9 LONG MAST ARM ASSEMBLY
4 Mounting @Foundcﬂon Design Loads are the allowable moments and shears at (50 TO 65 FT)
Plate the base of the structure. (80 AND 100 MPH WIND ZONE)
Field Penefrome-rer readings at a depth of approximately 3 to 5 feet may be
@used to adjust shaft lengths. Sheet 3 of § LMA (3) -’] 2
W If rock is encountered, the Drilled Shaft shall extend a minimum of two
2" PL . . 3 ’ ©TxDOT July 2000 DN: JSY CK: ARC | DW: TGG CK: JSY
Mast Arm diameters into solid rock. EVISioNS P po ‘ o ‘ HIJHW
4-20-01
SECTION D_D Decimol lengths in Design Table are to allow interpolation for other 1-12
penetrometer values. Round to nearest foot for entry into Summary Table. DIST COUNTY SHEET NO.
131C




No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

80 MPH WIND CLAMP-ON ARM CONNECTION
;é ca 1" Max C | amp-on) ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. %" Dia.
P 1~ Max Arm Lc [, D, D2 Thk (2 i L, D, D, thk (12 i Sch 40 A F Bolts Pin Bolts
n - - Rise - - - Rise N Di Thick "
oi ~ 1 2" Typ ft. ft in. in. in. ft. in. in. in pipe Dia Dia No.
régu?ﬁed - ‘ V" Dig 20 19. 1 6.5 3.8 L179 17-9" 19. 1 7.0 3.5 L179 1/-8" n. n. | in n. ea
2 T T
dralnage hole 24 23. 1 7.5 4.3 179 1°-10 23. 1 7.5 3.5 L179 17-9 3 216 0 2 3/4 2
' Vo" Dia 28 27.1 8.0 4.2 179 1/-11" 27.1 8.0 3.5 L179 17-10" - % o
2 ’ 1 7 " . onn. " ia.
-}(—hregded ();oup| ing 32 31.0 9.0 4.7 179 2’ -1 31.0 2.0 3.5 172 2'-0 Mast Arm Size A F Bol+ts Pig Bol+ts
Mast Arm . . . ‘-4 . R R - g _ _
or %" Dia 36 35.0 5 4.6 179 2, 4" 35.0 10.0 3.5 179 2/ 1" Base Dia| Thick Dia No.
. . 40 39.0 9.5 4.1 . 239 2’-8 39.0 9.5 3.5 . 239 2'-3 - - - - -
€ Pin bolt, threaded coupling — — in. in. in. in. in. ea
bipe and hole (ILSN Arm) 44 43.0 10.0 4.1 . 239 2 -11 43.0 10.0 3.5 . 239 2'-6 o5 73 2 5 . >
%" Dia Soh 80 € Arm 100 MPH WIND 7.5 |.179 |14 | 8 i 2
Pipe (Typ) Typ Ap——— ROUND ARMS POLYGONAL ARMS 8.0 |.179 |14 | 8 ! 2
(Typ) ./ Arm Le [, D D2 +hk (12 Rise L, D, D, thk (12) . 9.0 .179 16 10 1 2
8 . ft. in. in. in ' f1. in. in. in ' 9.5 179 18 12 1Y 3
|/2u +hick SECTION E-E |/2||. +thick 20 19.1 8.0 5.3 179 1/-8" 19. 1 8.0 3.5 179 17 -7" 9.5 . 239 18 12 1 '/4 3
strap £ stiffener R 24 23. 1 9.0 5.8 179 1/-9" 23.1 9.0 3.5 .179 1/-8" 10.0 . 239 18 12 1Y 3
3ra Pin 28 27.1 9.5 5.7 | .179 17-10" | 27.1 | 10.0 | 3.5 [ .179 17-9" 10.5 |.239 [18 | 12 1 Vs 3
riqu;ﬁeire 32 31.0 9.5 5.2 . 239 1-11" 31.0 9.5 3.5 . 239 1°-10" 11.0 . 239 18 12 1V, 3
36 35.0 10.0 5.1 . 239 2’ -0" 35,0 10.0 3.5 . 239 =11 1.5 .239 18 12 1 Vs 3
4 ) 40 39.0 10.5 5.1 . 239 2/ -3" 39,0 11,0 3.5 . 239 2/ -1"
= R (=] 7 " 7 "
S 3 44 43.0 1.0 5.1 . 239 2'-8 43.0 11.5 4.0 | .239 2'-3
N [0]
< - L EEE £ D1 = Arm Base O.D. (:)Thickness shown is minimum, thicker materials
N @ D2 = Arm End 0.D. may be used.
i L1 = Shaft Length
R Lc = Clamp-on Arm Length
Yo" thick

%" Dia | . . GENERAL NOTES:
pin bolts ¢ ﬁgzsscgégnnggl+ with Clamp-on details are used for the second arm on
(Typ) Pole 2 flat washers dual mast arm assemblies or ILSN arm support. For
ELEVATION and 2 lock washers a clamp-on mast arm, a maximum 1 '4" wide vertical
° slotted hole may be cut in the front clamp plate
(Mast Arm or - = 85% Mi to facilitate drainage during galvanizing. The slot
ILSN Arm to pole) = Peﬁe+;2}ion shal | be centered behind the arm and shall be no
longer than the arm diameter minus 1", For an ILSN
CLAMP‘ON CONNECTION arm, a 1 4" diameter hole shall be cut in the front

clamp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access after arm is oriented. Deburr both holes.

Where duplicate parts occur on a detail, welds
shown for part shall apply to all similar parts on
= { ‘e the detail.
_f MA-2 o~ MA-2 . : i
/ V. L// Pin bolts are required to prevent rotation of
1" Dia ¥," Dia 4 clamp-on arms under design wind forces. Pin bolts
Threaded Threaded shal | be ASTM A325 with threads excluded from the
Coupling Coupling shear plane. Pin bolt and ¥" diameter pipe shall

have 3" diameter holes for a /3" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
ARM COUPLING DETAIL ILSN ARM COUPLING DETAIL a 7" diameter hole for each pin bolt. An g " diameter
hole for each pin bol+ shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

. 179" thickness is permissible
for Tip Section

Min La
6'-0" (Min)~11"-0" (Max) eéuq|sp1.5
7 9"+ times female
1.D

:1:’.17*,7:; ;

—/7@" Dia holes and
58"

HE=

Note: A slip joint is A 4
permissible for arms 1-

g’ Texas Department of Transportation
"’ Traffic Operations Division

s . Dia galv A307 bol+t.
ﬁmﬂdgﬁggﬁwmm+ Tack weld nut to thread TRAFFIC SIGNAL
. ! projection after making
e e T b moeeh Joint. Repair damaged Stainless steel bands f(or Cables) SUPPORT STRUCTURES
’ . galvanizing in accordance in " - "
markeqand = poed AL M i 9 cget brooket g8 o Sastrerdret, LONG MAST ARM ASSEMBLY
rsassembied. 1 Y2" Dia Threaded Coupling. (50 TO 65 FT)
ARM WELD DETAIL W
SLIP JOINT DETAIL (CLAMP-ON ARM) BRACKET ASSEMBLY ® o e ¢ (80 AND 100 MPHLMXN&)Z%NZE’
ongitudinal Seam Weld mu e -
oriented within the lower 90° Sheet 4 of 5
of the signal arm. ; : :
60%.Min peneﬂjoﬂonj ) . ©TXDOTREC‘[(]5V12T?€" 2000 D:;NJTK — ‘CK. cjza ‘Dw. FON HIJH[;:YCAL
100% penetration within 6 4-20-01
of circumferential base welds. 112

DIST COUNTY SHEET NO.
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Shipping Parts List

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.

Traffic Signal Arms (Fixed Mount) (1 per pole)
Ship each arm with |isted equipment attached

No warranty of any

Nominal Type IV Arm (4 Signals)
Arm 3 Bracket Assembly
Length and 4 CGB Connectors
ft. Designation Quantity
50 501V

55 551V

60 601V

65 651V

Traffic Signal Arms (80 MPH Clamp-On Mount) (1 per pole) Ship each arm with |isted equipment attached
Type III Arm (3 Signals)

Luminaire Arms

(1 per 30" pole)

Nominal Arm Length Quantity
8" Arm |
ILSN Arm (Max. 2 per pole) Ship with

clamps, bolts and washers

Nominal Arm Length

Quantity

7" Arm

9" Arm

Type I Arm (1 Signal)

Type IT Arm (2 Signals)

governed by the "Texas Engineering Practice Act".
any purpose whatsoever. TxDOT assumes no responsibility for the conver-

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

The use of this standard is
kind s made by TxDOT for

Nominal | 2 CGB connector and 1 clamp | Bracket Assembly and 3 2 Bracket Assembly and 4
Arm w/bolts and washers C6B connectors, and 1 clamp CGB connectors, and 1 clamp
Length w/bolts and washers w/bolts and washers
ft. Designation Quantity Designation Quantity Designation Quantity
20 201-80

24 241-80 2411-80

28 281-80 2811-80

32 3211-80 32111-80

36 ~ 3611-80 36I11-80

40 40111-80

44 % 44111-80 1

Traffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole) Ship each arm
Type II Arm (2 Signals)

with |isted equipment attached

Type I Arm (1 Signal)

Type III Arm (3 Signals)

DISCLAIMER:

Nominal | 2 CGB connector and 1 ¢lamp 1 Bracket Assembly and 3 2 Bracket Assembly and 4
Arm w/bolts and washers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
K Designation Quantity Designation Quantity Designation Quantity
20 20I-100

24 241-100 2411-100

28 281-100 28I1-100

32 3211-100 32I11-100

36 3611-100 36111-100

40 . 40I11-100

44 44111-100

Anchor Bolt Assemblies (1 per pole) Each anchor bolt assembly consists of the following: Top
Anchor Anchor and bottom templates, 4 anchor bolts, 8 nuts, 8 flat
Bolt Bolt washers and 4 nut anchor devices (type 2)

Diameter Length Quantity per Standard Drawing "TS-FD".

212" 5" - 3" | Templates may be removed for shipment.

or grouped according to similarity of location

Quantities are for the Contractor’s

interpolation for other penetrometer values.
Round to nearest foot for entry into Summary

Nominal 30" Poles with Luminaire 24’ Poles with ILSN 19.50" (Single Mast Arm)
Arm See note above plus: one (or See note above plus 20.25" (Dual Mast Arm)
Length two if ILSN attached) small one small hand hole  [Poles with no Luminaire and no ILSN
hand hole, clamp-on simplex See note above
Single Mast Arm
Lf ft. Designation Quantity Designation Quantity Designation Quantity
50 50L 505 50
55 55L 555 55
60 60L 605 60
65 65L 655 65
Dual Mast Arm
Lf ]
ft+. | ft. | Designation Quantity Designation Quantity Designation Quantity
50 20 5020L 50205 5020
24 | 50240 50245 5024
28 5028L 50285 5028
32 50321 5032S 5032
36 5036L 5036S 5036
40 5040L 5040S 5040
44 5044L 50445 5044
55 20 5520L 55205 5520
24 5524L 55245 5524
28 5528L h5285 5528
32 5532L 55325 5532
36 5536L 55365 5536
40 5540L 55408 5540
44 55441 5544S 5544
60 20 6020L 60205 6020
24 6024L 60245 6024
28 6028L 60285 6028
32 6032L 6032S 6032
36 6036L 60365 6036
40 6040L 6040S 6040
44 6044L 6044S 6044
65 | 20 6520L 65205 6520
24 6524L 65245 0524
28 6528L 65285 6528
32 6532L 05325 6532
36 6536L 65365 6536
40 6540L 65405 6540
44 6544L 6544S 6544
Foundation Summary Table ¥#
Location Avg. N No. |[Drill Shaft xxx Notes
Ident. Blow/ft. | Each | Length (feet)
48-A #%  Foundotions may be |isted separately
TS2 [ 22
and type.
information only.
#%% Decimal lengths in Design Table are to allow
Table,
Total Drill Shaft Length 22

DATE:
FILE:

Abbreviations

Lf= Fixed Arm Length
Lo= Clamp-on Arm o~
Length (44" Max.) # 7%

UPDATEm/sm 7 ORI
RZM ENGmEEmNG,LLC
TX. REG. ENG. FIRM F-99972

_ 5 LONG MAST

ottt ARM ASSEMBLY

R~ PARTS LIST
V'[4//{’//f {f'/L. /,4!"/E

ST OF 1l
<EQf Tt
P kol y 4

=t Texas Department of Transportation
Traffilc Operalions Divislon

LMA (5)-12

A
i ;;Z Sheet 5 of 5

| ([©Tx00T November 2000

DH: JK |CK: GRB |D'f= FON

|CK-‘ CAL

REYISIONS
4-20-01
1-12
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

ARM SIZE CONN ARM SIZE CONN
D, e A B C D E %E D, e A B c D E %E MATERIALS
in. in. in.|in.|in. | in. | in. | in. in. in. in| in.| in.| in.| in.| in.
ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
6.5 | 179 [ 12| 9 [ o |6 [1%] 1 7.0 | 179 | 11 [ 11 |8 |8 |1%]|1V ﬁgﬁ’;goﬁg?@ﬁo?:s@ A1011 HSLAS Gr.50 Class 2, A572 Gr.50 ’
7.5 | .179 | 13 | 9 10|16 |1%]| 1 7.5 | 179 |11 | 11| 8 s 1 %ul1% or A1011 SS 6r.50 (2)
8.0 179 | 14 ] 10| 11 |7 2 |1 8.0 179 | 11 11 | 8 8 2 [1 Y :
9.0 | .179 |16 | 11 | 13| 8 | 2 |1V 9.0 | .179 | 13 | 13 | 10 [ 10 | 2 |1 Va Plates ASTM A36, A588, or A572 Gr.50
9.5 | 179 | 17| 12| 14 | 9 2 | 1Y% 10,0 | 179 [ 13 [ 13 [ 10|10 ]| 2 [1% Connection Bolts | ASTM A325 or A449, except where noted
o0 [ ase [ te 1z [ 1 [ o |2 i :;4 25 239 L 131500l 2 :7 Pin Bolts ASTM A325
. . a 10.0 .239 | 14 11 2
10.5 | .239 | 18 [ 13 | 15 | 10| 3 [1' 11.0 | .239 [ 14 ] 1a ] 11 [ 11 3 (1% Pipe® ﬁ%gaAﬁgLﬁElE’cﬁ?%i A1011 HSLAS-F Gr.50
1.0 | .239 | 18 | 13 [ 15 [ 10| 3 |1% 1.5 | .239 | 14 | 14| 11 | 1 3 |1%
3 . .
.’%"o"f,cfé Yo %;"o'\ﬂ-CT-J 5 XA‘% ﬁ . Misc. Hardware gsl;gnrl‘czjigds-reel or stainless steel
6 % x Yo EX
- | o] e 74
JMC-1 Ya I\ ./‘;-g”f&_; 7 x"‘/RV || F— %" cussets R DETAIL A @® ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
Ya or 39/ Y x 167 74 — \ (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
,,,,, = % See ':De+oi| AN / shall not have less elongation than the grade indicated.
o o 5§D AW B | e 7+ (Option #1) DETAIL BA’ @ ASTM A1011 SS Gr.50 material shall also have a minimum
fiete) N ; . elongation of 18 percent in 8 inches or 23 percent in 2 inches.
N | ———F ) B See "Detail B" Material thickness in excess of those stipulated under A1011 SS
¢ Conn. Bolts == HI/=. (Option #2) will be acceptable providing the material meets all other
4 total with € Conn. Bolts T Arm— - %" Gusset R Yo Clamp R A1011 SS requirements and the requirements of this item.
1 flat & 1 | (4 total with o
lock washer Va ‘ | /a 1 flat & 1 lock | ,;7_7_<Mc-2 o0 Y6 Flange B
each) washer each) i': 1 3 gl 8 e "
® ! | e
ﬁz 2" dia hole Ay ' 2 2
in plate ENin ‘ |
() ! L
1 ! 6| ©
< < o oy — ! = | =
vl NP
\,‘#\‘ | !
Rl T .\ ® . =
~—"4" dia hole =1 2/ diarele T i <
4 A ! | | in pole & plate 3 e Ny | - Min. 85%
e : /: ® Deburr holes and B | Penetration
€ Pole ‘ © Deburr holes and € Pole 24 offset as shown Arm——== 3 Arm——e= ﬁé?ggg_on
offset as shown for drainage 7 Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 2" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

ARM SIZE A [ [CONN. BOLTSIPIN BOLTS ARM SIZE A Folop feoN. BOLTS|PIN BOLTS SRM SIZE A F |CONN. BOLTSIPIN BOLTS galvanizing. The slot shall be centered behind the arm and shal |
Dy + No. | Dia [No.[ Dia 1 + No. [ Dia [No.| Dia 1 * No. | Dia | No.| Dia be no longer than the arm diameter minus 1"
in. in. in.|in.[ea. | in. |ea.| in. in. in. in.|in.|in.| ea. | in. |ea.| in. in. in. in.|in. | ea. | in. |ea.] in. Fixed + detall g _— N ol
S 7.0 179 | 12 P 2 215 6.5 179 121 6 2 1 2| 5 ixed mount details are used for single mast arm assemblies
3': ':;: :j : : : 2 sf’ 1.5 179 12 s Z: 2 Z,: 2 52 7.5 170 14 3 2 1 2 ;: and for the first arm on dual mast arm assembl ies.
. . s . . . .
8.0 .179 14| 8 4 1 2 | % 8.0 .179 [ 14 8 Ya 4 o | 2| % 8.0 -179 14] 8 4 1 2| % Where duplicate parts occur on a detail, welds shown for one
9.0 179 16| 10 4 1 2 | % 9.0 .179 16 10 A 4 1 2 [ % 9.0 .179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
9.5 179 18] 12 4 1Yl 3] % 10.0 .179 |18 [ 10 A 4 1 2 | % 9.5 .179 18| 12| 6 1 3| % . . .
S s Pin bolts are required to prevent rotation of clamp-on arms
9.5 . 239 18 | 12 4 1l 3] % 9.5 .239 |18 | 10 1 6 1 3 SA; 9.5 . 239 18| 12| 6 1 3| % under design wind forces.
10.0 239 18] 12 4 1 Vel 3 % 10.0 .239 18 10 1 6 1 3 % 10.0 .239 18 12 6 1 3 %
%, Gap,= 2T max. NOTE:
=y Gap_ 1" Max g 2" - U Pin bolts shall be A325 with threads excluded
Dia as | x 2" Typ X — “*W T MC-2 rk47 2" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥;" dia pipe
required 12 w Yo" Dia Dia as ™ ﬁ . shall have 3" dia holes for a 3" dia galvanized
drainage hole required - 6% bw_—R=T Va dia : o' dia drainage hole cotter pin. Back clamp plate shall be furnished with
s/l drainage hole a ¥%" dia hole for each pin bolt. An % " dia hole
1 Yz" Dia on s 1 ," Dia for each pin bolt shall be field drilled through
threaded 12" Dia '/ +hreaded the pole after arm orientations have been
¢ Pin bolt, i/ coupling /) threaded + : approved by the Engineer.
pipe and holeJ B ¢ » " coupling ¢ pi i coupling
" Dia Sch 80 € Arm € Pin bolt ; _Pin bolt, 4{
Z“ipe (Typ) pipe & hOl’e ....... = pipe & hole
o f ¥, dia € Arm
Typ ¥," dia L 4 .
(Typ) Y Min. 85% Sch 80 Pipe € Arm Sch 80 Pipe - Dia. as
) 8 \/on . Penetration ¢ i
< 3rd Pin ‘ éz-ﬂf.::rélnce‘ff R 3rd bolt Grade 50 Min. 85% 3rd bolt Grade 50 Required g
| bol+ where N where Penetration where ) Texas Department of Transportation
Ny required I ‘ i /A required W - required < l Traffic Operations Division
I b AT i W # LI ex v ! STANDARD ASSEMBLY
e ' [y (e} n ! oy . [
G o AL gy p e s < FOR TRAFFIC SIGNAL
<< i ! %) ~ N P . D
I o ~ IR | fl o
1 et - - L e I SUPPORT STRUCTURES
! N s < (T8 H: HH “‘\: [0 Y
| 1 1y h Y O ~N
i PN 3% v | HE RIS i ® ~ MAST ARM CONNECTIONS
- ) e thick 4 B el < N 1S g
< %" Dia ! Connection bol+ with HEIBIAN v, 3o MA-C-1 2
~| Pin bolts heavy hex nut, . ; ‘ 4 1 8" gusset R
(Typ) qu_ Pole 2 flat washers < i ‘ ! Connection Bolt with C?nne°+'°n Bolt @©TxDOT August 1995 DN: MS ‘CK: Jsy ‘DW: MVF ‘CK: Jsy
Vo' thick and 2 lock washers. ~ hex nut, 2 flat washers Pin Bolt v%/:‘fz hexhnu+, &2 EVISIONS o Toer o v
at washers ’
strap B Pin Bolt L ¢ pole & 2 lock washers ¢ pole it washers & §§§
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3
126A




No warranty of any

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

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

DISCLAIMER:

s Access

@
g Zinc die cast or See Detail F for Acces
Z Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back plate Compartment
+ Cap with min. of 3 0
set screws 3%" dia Hook for A%
5 hanging wire \ 8 ‘
4 |/ "
= 2 " 4 |/4 [T [ —_—
: : ey | =iy
5 " * - N "
2 & Clam ihrgéged PO YVax U@ - Slot ¥ " ! t Fr }=— See Detail 4 ? :
I
£ Coupl ing E‘EQ,ﬂQ“e e Py e ~ y Round Pole Polygonal Pole
9 Luminaire Arm ~ NPSL \ § 7..f “\ ~
S threads B MD-4
g . Tab V4" dia Vex %D M
N -\g X ¥ out Tab and
L / Pole P P =
s DETAIL A ” 7 SECTION X-X slot Ring, %" x 2 !," ASTM A572 Gr 50
+ (for pole with luminaire)
E} POLE COUPLING DETAIL M Opening for access compartment shal l Back blate
2 3%" dia Hook . be no more than Y inch wider +han A xp4|/ Vx 17-6 %"
- for hanging wire See Detail G the access compartment itself. 8 2 . = 8 _
+ for Handhole Weld steel strip M-1020 or sheet A-569
8 Zinc die cast See Detail F for \
t = ¢ of 4"x or Alum. or alternate Pole Cap 1"
3 | 6" 1.D. Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13, I‘
£ ¥e | Handhole with min. of hanging wire Blackburn TTC, MD-5 12 circuit 600 volt
‘6 : 3 set screws - vc\;li”l?lbgggggf §Qgg|- | —— compression Type HD terminal block
YNt - (2 req’d)
': [ — éoHDlo?" { D19 2-#6 or 1-#4 max. q
o -
z Screw
4 s Clamp-on arm . 7 #8-32 —]
] - - - for lIDLSN - See Detail A LV, dia Y Split lockwasher, mtg. holes " Phil. Pan HD. scres, #8-32 x 1/,"
E & k for regular 4 = = /" stainless for optional self-tap Type "F", stainless steel
S . . Handhole Frame " Pole Cap —] 6 circuit AN (4 req’d)
L %"x 2" Min. .é. 1/, v terminal DN 2rt
g ot " hintass 72 T 1 block (?' N 3
+ '6 ?
+ .
£ ‘ DETAIL B %" dia Hook % SECTION Y-Y COPPER GROUND //’:,—\ o
o ¥, ‘ (If ILSN applied) (optional) ] ~ /2" clearance
5 : See Detall G See Detail G CONNECTOR #1032 A Ground. Gonneato
° " " ee Detai R ee Detai ground connector
5 € of a'x 6 for Handhole Weld &, of 4 XF for Handhole Weld =_ mtg. holes ~
+ .D. Handhole 6" I.D. for luminaire
@ = Threaded S+rop\ Handhole cover Handhol e Handhole cover _ double fuse 6"
o - Yo" x 1" B Min 12g min. 12g min. L block (see P
c + N AT LRt © Bar for MD-2 notes 3 & 4)
+ B \\I/ /3 dia bolt /8 dia bol+t ' hanging pole 4" x 6" hand
4 A = or screw or screw 3 : H
° e Q - \<..\5 wire and thicknéss . C
c R e Handhole Frame - Handhole Frame- 0 Y J-Bol+ Tab and 4% hole opening
o ] (\ R %" x 2 min R %" x 2 min at+achment slot
© N Fixed mount arm for Fixed mount arm for L " \@
“.’ single mast arm single mast arm
R assemblies or first assemblies or first 2" dia
|~ b arm on dual mast b arm on dual mast b A +hreaded ACCESS COMPARTMENT
R /f- arm assemblies arm assembl ies MD-) coupl ing
" 4 — r , S2P.. NOTES:
o Clamp-on arm for o Clamp-on arm for o ® ogr?] mas E—
second arm on dugl second arm on dual assembly 1+ The cover shall be one piece formed from ABS plastic, shall be a
R v y) Mmast arm assemblies v v mast arm assemblies ——— v pear| gray color, and shall be suitable for exposure to harsh
g\* 8\\4? . g E 4? . a 4? sunl ight and extreme weather. Cover shall latch with two screw
B 2" dia threaded 2" dia threaded latches and shall fit+ tightly to the enclosure ring to create a
- [\—/ooupl ing - 2 per coupling - 2 per SECTION V‘V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+ AP dual rgclls-r arm — dual rgclls-r arm <> socket head screws with tamper proof feature.
- assembly assemb |y
© DETAIL D DETAIL E M 2. The pole manufacturer shall provide with each pole a separate kit
N S B _ . g i consisting of: one cover with two latching assemblies, two terminal
& (for 30’ pole with luminaire (for 24’ pole with ILSN sign (for 19° pole with no ILSN L strips (Marathon #985GP12CU or approved equal), four #8-32 x
and ILSN sign) AR sign and no luminaire) F | L h
+ and no luminaire) 114" self tapping type "F" stainless steel pan head screws, and
- o~ R = 3" #" one ground connector (Blackburn TTC, Burndy KC22J12T13, or
° F Agcl?gr Eo:-r Siot CBol~|r B%sifn R adjust = = j{ —\ Ilsco SSS-5). The traffic signal contractor shall install the kit
< o ole o ircle . . items in the field.
® Diameter|Diameter| Length [Diameter|] L X T Range D +Vig' 9l
B olo 3. The screw hole spacing on the enclosure back plate shall be for
1 Yo 1 Y, 3, 17" 18" x 1 " 13.4° Bolt Hole L 5 two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
= | hocess Diameter olg - terminal strip, and one Bussmann #BM6032B fuse block.
g} " " " " " 1 ° + fo—
2| Compartment ——"] R4 2 4 fo" 20" x 1 3 13.5 y zla 4. Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
0
N on 2 Yy 41/, B oon o 13.6° o Ferraz-Shawmut #30352 fuse block for poles where luminaires are
4 2 21 x . </ to be instal led.
2 |/4 " 2 |/2u 5u 23.. 24-- X 2 |/4 " 13.7°
Slot . g Texas Department of Transportation
4" or 3g pole V" Length égéggrmem l Traffic Operations Division
: %" or 7g pole e " BASE PLATE PLAN
X
= MD-3 at
al Yy or 3q < TRAFFIC SIGNAL
- ase
= pole N
~| Plate v Q SUPPORT STRUCTURES
-3 g 4y
'_ Y6 'I' or 7g ® 5% Min. penetration MAST ARM POLE DETAILS
pole
0 @ 607% Min. penetration
=1= 100% pemetration within -N-
H NS N 6" of circumferential MA-D-12
R base welds.
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Damping R 5 -6" 1Y
length nipple

Location of 4 Equal Spaces 3"

|l e
Damping [ r
Mounting Clamp 1 V" 1 Yo"

’/////<;‘Moun+ing Clomp-ﬂ//j)*\\\\\\ — tube saddle
| iy | byl by !
' -
+
i

> Pl — — — — — — — +TF— —————— —+¢+ ——————— I — — 4= akEl-—-=qe 2j -
T TS e S o . o R S L o L L L o o oy g .?.LT_. iy E———— ,D_E. -

¢ Damping B ———]

1 Y%" dia
}' aluminum pipe

PLAN
Damping B (. 125" thick
aluminum sign blank)
Support Assemblies 1/-0" Min 6"
Saddle Spacin I
mount ing pacing 4% 5
¢ %" dia square head U-bolt N\ %
connection bolts between A A
damping B and ‘ . 72
mounting clamp, —=————————— =} =
L a o L
|

Tot i 2
mounting ‘ = =
clamp w/ ' ' '
U-bol+ ‘ - 1 Y2t dig, -

el -

|—|.n_|

%
1 2" dia Sch 40
aluminum mounting
pipe extending full
5’-6" of damping plate
‘,/ _ N | 7777\7‘7 7777777 P
ol :::::j \ \

— ~ \
NN - - ‘
Y . 3 |
T~ 1 Y5" Threaded
S~ i - — — band (or cable)
- - 4 mount clamp

K7 SRR ‘

SISKKKRLLLKK, 3%
Poto s ailiatotetetete! ’F 3% ,
I

Vented back plate —/J

DAMPING PLATE MOUNTING DETAILS

1 Y," dia
dB tube saddle

Setscrew

4" dia ) Sch 40, H

sq head i | all threaded [ |=—AIll or partially
(Typ) V-3 nipple i threaded coupling

Mast arm

as

LAA—Q Damping B and signal head assembly
ELEVATION

band (or cable)
mount clamp

mount clamp

Damping B (. 125" thick
aluminum sign blank)

[~

Mounting clamp

1 Y," Dia Sch 40
aluminum mounting
pipe

" dia, Sch 40

Saddle mounting U-bolt

1 " dia. tube saddle

Setscrew ;gg+°;rm
IR

1 " Threaded

Mast arm

Vented back plate

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

| 17-4"

Damping B (.125" thick 1 '4" dia
aluminum sign blank) Sch 40
aluminum

%" Min

I mounting pipe

1 2" Threaded
band (or cable)

Mast arm

€ Signal head \
attachment ———

GENERAL NOTES:

In accordance with the findings of TxDOT sponsored
research, the installation of a damping plate in
accordance with the details shown here at the
end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
vibration, and thus fatigue damage. Any deviation
from these details may reduce the effectiveness of
this damping device.

Aluminum sign blank for damping plate shall conform
to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle
shal |l be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling shall be aluminum alloy
6061-T6 or 6063-T6. Damping plate mounting clamp
and u-bolt assemblies shall conform to Standard sheet
SMD (GEN) -08. U-bolts for saddle mounting shall have
a minimum yield strength of 36 ksi.

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

Unless stipulated by the manufacturers, all steel
parts shall be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing".

Contractor shall verify applicable field dimensions
before the installation.

% " square
head bolt

Damping N
ylon washer
plate flat washer @
lock washer
|
\

15" Dia mounting clamp
alé%inum (specified or
pipe universal)

(:;rSoddi? Mounting clamp
mounting 14" dia

§ U-bolt tube saddle

=1 1 %" diq,

o= . Sch 40

g'e Coupling—= ¢ il qi| threaded —

- nipple

E|lo Setscrew PP

[

v Top of

T mast arm

Vented
back plate

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

(:)Recomnended supporting assembl ies
(Showing alternate placement of signal head) to achieve required height

Height One nipple | Two nipples One coupling
required |each length| each length P!UYS each length
6"-6 ¥," 3" - -

7"-8 V" 4" - -
9"-10 Yo" 6" - -
11"-15 " - 4" 5"
16"-24" - 6" 10"

Mounting
clamp
U-bolt

SECTION B-B
(Showing damping plate attachment)

g’ Texas Department of Transportation
“' Traffic Operations Division

MAST ARM DAMPING PLATE
DETAILS

MA-DPD-12

() TxDOT January 2012 DN: JSY ‘CK:ARC ‘DW:TGG ‘CK:JSY
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FOUNDATION DESIGN TABLE

NOTES:

REINFORCING EMBEDDED DRILLED. SHAFT ANCHOR BOLT DESIGN FOUNDATION Anchor bolt design develops the
FDN |DRILLED STEEL LENGTH-f'rd@» , (® ! DESIGN foundation capacity given under
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | . [BOLT LoD @ TYPICAL APPLICATION Foundation Design Loads.
DIA | VERT SPIRAL Diows/ft BOLT | (ka1)| CIR [ANCHORIMOMENT[SHEAR . .
BARS & PITCH 10 20 DIA ! pia |TYPE K-ft | Kips @Foundohon Design Loads are the
P tol | Tol ; al lowable moments ond sheors ot
24-A 24" | 4- #5 |#2 ot 12" 5.7 4.5 Ya 36 [12 ¥4"| 1 10 1 cggffoflego e, pedestal mounted the base of the structure.
30-A 30" 8- #9 |#3 ot 6" ] 11.3 10.3 8.0 1 Y 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @Foundoﬁogs may zg Iiifed.s??orgiely
n or grouped according to similarity
Mast aorm aossembly. (see Selection Table) . o pt
36-A 36" |10- #9|#3 ot 6" 13.2 12.0 9.4 1 " 55 19" 2 131 : . s F ro of location and type. Quantities are
% 3 5 |30’ strain pole with or without luminaire. for the Contractor’s information only.
Mast arm assembly. (see Selection Table) @
36-B 36" - # «| 15.2 13.6 10.4 2" 55 21" 2 7 |Strain pole taller thon 30° & strain Field Penetrometer readings at a depth
127 #3|#3 ot 6 190 pole with mast arm of approximately 3 to 5 feet may be
42-A 42" [14- #9|#3 ot 6| 17.4 15.6 11.9 2 Yo" 55 23" 2 271 9 |Mast arm assembly. (see Selection Table) used to adjust shoff lengths.

® If rock is encountered, the Drilled
Shaft shall extend @ minimum of two
diameters into solid rock.

FOUNDATION SUMMARY TABLE @

cocation | A% |rpn | MO DRILLED SHAFT LENGTH ®
BLOW
IDENTIFICATION| = |TYPE| €A SaraT30-a 362 368 93-2

TS 1 30A 12

PP 1 24-A 6

PP 2 24-A 6

PP 3 24- 6

PP 4 24-A 6

PP 5 24-A 6

PP 6 24-A 6

PP7 24-A 6

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

kind is mode by TxDOT for ony purpose whatsoev:
sion of this standard to other formats or for

DISCLAIMER:

DATE:
FILE:

FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole @Er)gcérr?cl) Igzg;?goig*[)gﬁignggE:'Iwgrore
w | 1
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
= MAX SINGLE ARM LENGTH 32° 48"
o 24° x 24’ e Ak ANCHOR BOLT & TEMPLATE SIZES
S 28" X 28° o BOLT [@seoLT| 710p [BOTTOM [ BOLT R2 f
Im MAXIMUM DOUBLE ARM 32° X 28’ 32° X 327 2 IN LENGTH | THREAD | THREAD | CIRCLE
=) NGTH COMBINATION 7 . X
g2 LENGTH COMBINATIONS 36 X 36 : Yoo [ e | 37 | — |ve¥ | 1| 5%
o= 40" X 36 or 1% | 30-an 6" a- 17" 107 7
44" X 28 44° X 36 v 1 ¥ | 30-100] 7 4" 19" Vel 7%
0
z MAX SINGLE ARM LENGTH 36° 44 o 2" 4 -3" 8" 5" 21" 12 Yo 8 Yo"
%8 24° x 24° =z 2% | 4" -9" 9" 5 Yo" 23" 13 Y| 9 %"
. . J
ae 28" X 28 (<] () Min dimensions given,
| MAXIMUM DOUBLE ARM 32' X 24° 32° X 32' -— longer bolts are acceptable.
%g LENGTH COMBINAT]IONS 36 X 36
Z Use averaoge N value over
g= 40° x24° 40’ % 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS 42 (12
© YT embedded shaft. .
Ignore the top 1’ of soil. Condui t |
EXAMPLE: GENERAL NOTES:
. . N Steel Templagte .
1. i "
gngagﬂﬁhsﬂgﬁgﬁT L',',nfosgegg" ;g:n‘?,?:ru\on Span Wires with holes Y " greater R, > Design conforms to 1994 AASHTO Standard
I thon bolt diometer Specifications for Structural Supports for
another arm up to 28 Lumingire s . P .
Arm (optional) \ Highway Signs, Luminaires and Traffic
2. ggrAWOmph design wind ?pegg! foun:do-rion . !I %\ spiral Signals ond interim revisions thereto.
can support o single most arm. Egggroggggr ?SCI)*S fo— ‘\ 4 O i T Reinforcing steel shall conform to It+em 440,
Ié“rcﬂ:%r ";'_rr;'el locations using #3 2 AW vertical Reinforcing Steel”.
1reu —| Sway Cable Anchor bolts to be bar or #6 copper ', - Bars “cn
Top Template ° Heavy Hex 2 approximately oriented_ jumper. Mechanical \;% folt Circ) Concrete shall be Class "C".
ol Nut (Typ) = so that two bolts are in connectors shall be UL M D9 *nrc € Threads for anchor bolts and nuts shall be
o|® 2 Flat Washers 9 tension from the Span Listed for concrete ] tometer rolled or cut threads of S8UN series up to 2"
FlE per Anchor Bolt : Wire loads. encasement. in diometer or UNC series for all sizes. Bolts
i _TOP VIEW and nuts shall hove Class 2A ond 2B fit tolerances.
~ Ya" to Ya" of Golvonized nuts shall be tapped ofter galvanizing.
bolt shank shall gt w e e
£ — TYPICAL STRAIN POLE - project above % snai1 Gonform o w110y steai- or medium-strength
¢ g ASSEMBLY g/ e mild steel” per Item 449, "Anchor Bolts”. Anchor
- (=] —p= bolts that are 1" in diometer or less shall conform
:' 2 N gl U . Circular Steel 9|2 to ASTM A36. Galvanize a minimum of the top end
18 ool [ LJ e Template |t thread length plus 6" for all anchor bolts unless
alF 3 E Type 1 M = M (Temporary) %o otherwise noted. Exposed washers and exposed nuts
e _IE = = . 2 ‘65 shall be galvanized. All galvanizing shall be in
g : ' . Type Y ¢ 1Ng S
glwn Sl | * yp Lo i Arm engsn Conduit (See Layout NHE S accordance with [tem 445, "Galvanizing”.
g c8|a R=d—] a2 Thickness = gh?e*f f°rd°."°’"$*grl') - " Templates and embedded nuts need not be galvanized.
< 9+|2 1 Ickne . ILSN rient as directed by Lubricate and tighten anchor bolts when erecting the
G ds4 tinch) min, Supporting :he I-_Zpg(ujn;meer. 1 or 2 i structure in accordance with Item 449, "Anchor Bolts".
3 | Arm Lumingire equire w|S B Anchor £
3 Arm (optional) -I= 1 = T T
1Y2" Min 1 - Bolt = 1:-\.50F T.'%
c . 5 ; Z(TSi?es \ ‘g Vertical Bors (See Eenilmi ,—(S:irculor sio ‘P;--""""'-‘f‘_’r_‘;‘ s,
ircular Steel Bottom Template yp 2 Design Table for size teel o - L
(Omit bottom templaote i [ & number). =y Template +|° I Texas Deportment of Transporiotion
for FDN 24-A) M T o/, Troffic Operations Division
(v
HOOKED ANCHOR NUT ANCHOR e ] - _ .C\E_
(TYPE 1) (TYPE 2) € ] ° el5
ANCHOR BOLT ASSEMBLY g seirer, 3 ot turns s g7 TRAFFIC SIGNAL
top & 1 flat turn ] Ylw
# . bottom. (See Design /' BN POLE FOUNDAT ION
€ Table for size & pitch) gl
# - Ll
© . " :
: 0 Drilled |o TS-FD-]Z
. ~M v =
. o Vertical bars may rest Shaft Dia o
Orient onchor bolts orthogonal - f s . /
with the fixed orm direction to ?? :g:;g?o? 721“3%:&& ELEVATION © Tx00T August 1995 oN: S Jexs usv Jows maonaw Jexiasrsres
ensure that two bolts are in TYPICAL MAST ARM to do so when _ELEVATION 10/03/2017 - REVISIONS cont |sect 108 HIGHWAY
tension under dead load. ASSEMBLY concrete is ploced. EFOUNDATION DETAILS R2M ENGINEERING, LLC e
TX.REG. ENGR.FIRM F-9992 Ll o e
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The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE

(Slab & Base) 1

1" PVC To Telephone Service CL

/

14" Minimum PVC To Electrical Service

\

T

TOP VIEW I

Control ler
Cabinet

< 44" l?

/ Cabinet Ground Bus

/- 13 NC Mounting
Bolts (4 Typical)

([GEaeeeeeeg] g [6rounding Conductor
Inserts #8 AWG
108" . (4 Typical)
25" + 1"
R I R .4 g il J Grade
= P
Crrr —L' oﬁﬂﬂﬁ A4
I T Y T I 3" . . R . o R o R
I T T I O B I | 56.5" 3" S——Slab
[ -
[ T T R A I ~—— 114" Minimum PVC To Electrical Service
I T Y T I > 4 U
[ I I O T A 1" To Telephone Service/ - 5(}ac’!)p:(el'e-,ﬁI":JidnS'reel Ground Rod
(A R A ’
[ I N N I I I | 3" Conduits
(I [ i
| I: :: :I L : SIDE VIEW To Signal Poles
| O A B B I |
L (Slab & Base)
T T O T I
/ I I I I
I T O A I
[ I A I B I |
Wire Mesh Qo QA A G Gy
(See Note 12)
Grade
A 4
3II
—_— 0 o o ° o o o o o ° o o ° o
3"

TRAFFIC SIGNAL CONTROLLER BASE:

1.

8.

9.

Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting
of calcareous and siliceous stone; glass fibers and thermoset polyester resin. The polymer concrete
cabinet base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of
the following bases: Armorcast Part # A6001848X24, Quazite Model # PG30482709, or other as approved by
TxDOT Traffic Operation Division.

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

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

Supply the cabinet base with four !»"-13 UNC stainless steel inserts for attachment of the cabinet to the
base. Inserts must withstand a minimum torque of 50 ft-Ib and a minimum straight pull out strength of
750 Ibs.

Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x ¥sx ¥s inch steel channel with
eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
Y2"-13 UNC stainless steel screws and inserts.

The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
minimum wind load of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
the base or cabinet to come out of their anchored position or cause any permanent deformation. The
manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.

The traffic signal base must be permanent|y marked either by impress or by permanent ink with the
manufacturer’s model number and name or logo.

Seal the base to the concrete with a silicone caulk bead and fastened to the slab per
manufacturer’s instructions.

CONCRETE SLAB:

Traffic signal controller pad must be a portland cement concrete slab poured in place, must
conform to the dimensions shown, and must be level.

10. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable
UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required and must be terminated to the cabinet ground bus.

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

12, Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement.
Center the mesh between top and bottom and provide a minimum 3 inch cover on

minimum 6-inch overlap.
the edges.

13. Provide Class B concrete minimum for the slab in accordance with Item 421.

with Item 531.

CONDUITS:

Provide joints and splices in the mesh with a

Construct the slab in accordance

14. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on

the layouts.
use.

Instal | the number of conduits as shown on layouts plus two additional 3 inch conduits for future
Terminate the conduits with a bushing between 2 and 4-inches above the slab.

15. Extend conduits for future use at least 18-inches from the edge of the slab, terminate underground with a
coupling, and cap and seal so that the seal can be removed without damaging the coupling. This must also apply to

unused telephone conduit.

16. Stub up two separate conduits through the slab from the electrical and telephone services.

Run the conduit for the

electrical feed directly to the electrical service enclosure. Run the conduit for the telephone |ine directly to the

telephone service, usually located on the same pole as the electrical service.

Telephone must not under any circumstance

share a conduit with any other function.

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

CONTROLLER CABINET:

18. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts.

19. The silicone caulk bead specified in Item 680.3.B must be RTV 133.

PAYMENT:
20. Bid TS-CF as subsidiary to Item 680.

o/ Nt 19!
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40/2" 478" Min.
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

MATERIALS

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

9’-6"+1" (10’ Nominal Arm Length) .
‘ Pole or Arm Simplex | 4576 Gr.1021(3), or A36 (Arm only)

ASTM A53 Gr.B, A501, A1008

7'-6"t1" (8’ Nominal Arm Length)
0° (+2°,-0°) )
S -E Arm Pipes HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 (@)

§:>°(+2°,-0°)
— y

I .
Min. straight g" [min. straignt

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

length
length ‘ Misc. ASTM designations as noted

Removable plastic or
galvanized metal cap

2" SCH 40 Pipe

Removable plastic or
2 3%" 0.D.

galvanized metal cap

2/-3"2 " Min. J
3°-0% Vp" Maxﬁ@

Strut R 3% "x 2" Min.

2" SCH 40 Pipe
2 %" o0.D.

Strut B % "x 2"

Min.

C)Dimensionol limits are given to show acceptable
variation in design. All of a Fabricator’s production
of a particular arm length shall have the same
dimensions within specified tolerances.

Strut
R 5%6 u>< 2--
Min.

5/ -g"+]"
5/ -g 1"

C)Any of the materials |isted for plates may be used
where the drawings do not specify a particular ASTM
designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

(:)A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
1 2" SCH 40 Pipe 35 ksi, and elongation in 2 inches of 22 percent.

1 /4" SCH 40 Pipe
Yo p 1 %" 0.D.

1 %" o.D. (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less

elongation than the grade indicated.

LA-1

1/-g"+ %2"
1'-6" + %2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

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

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.
Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

DIRECT ATTACHMENT

Materials and fabrication shall be in
I accordance with Item 686, "Traffic Signal Pole
‘ AR 1 Assemblies (Steel)" and with the details,
] < Mm \ m dimensions, and weld procedures shown
& AV o ‘ herein. Weld references call for preapproved
4.z /4 weld procedures which the Fabricator must
obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shal| be within the tolerances generally
(;\-_ obtainable in normal fabrication practice.

1111. Vz"
1ut|/2u

.

T S/ SHe—" € !Y," Dia. Holes- 5" Approx.

Q
13NC Tapped A "
= §9 ‘ =— Threads 4134> 4

T S (5\.. T . oo
i V2" Dia. x 1" V2" Dia. x 12" ES
A325 Bol+t A325 Bolt .

<(2 per fitting) (2 per fitting)

Unless otherwise noted, all parts shall be

‘ _ galvanized after fabrication in accordance with
J Item 445, "Galvanizing".

Clamp === Clamp
R 4" x 6" R 3g x 7"
A572 GR 50 A36 Field out

LA-2 LA-2 hole in H

Ya A A pole T
CLAMP ATTACHMENT CLAMP ATTACHMENT

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

Field cut
hole in

pole 4*\\\\

Lock Washer ~

5" Appox.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of

1
4™

Lock Washer )/

DETAIL NO.1
(HALF_SECTION)

DETAIL NO. 2

(2 per fitting)

(2 per fitting)
Arm Simplex

the size specified. The bolts and lock washers
shal | be secured to the pole with the other

DATE:
FILE:

Arm Simplex

hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shall ship the clamp assembly securely attached
to the pole at the location shown on the plans.

(HALF SECTION) j‘

Pole Simplex 2" Dia. Approx.

Clamp POLE SIMPLEX DETAIL

4 bolts & 4 lock A A
washers per clamp UPPER SIMPLEX FITTING

Pole Simplex
LA-3 )5 € %" Dia. A307 Bol+s

] _ AT ;
€ %" Dia. A325 Bolts LA-3 AT 2 at 4 4" c-c each side

2 bolts & 2 lock
washers per clamp

If clamp assemblies are ordered without
UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and
one lower clamp assembly together in a single

= _ 5" Approx. package, including all nuts and washers
X \ 2 ég Yt required for the clamps and simplex fittings.
;l ‘ ‘ g; H - 2" Dia. x 12"  —— Yo" Dia. x 1 Y" max | | 1 %" Dia. Approx.
BN T & - A325 Bol+t A325 Bol+ /
| L & (2 per fitting) (2 per fitting) 7
BN ¢ Nb ] : 7 . ot Texas Department of Transportation
oo . L S/ n 4 Lip NN 1 o Traffic Operations DiVision
L TN\ - S . Fehoves “i=t Y- ; STANDARD ASSEMBLY
= e e S |i B DRAWINGS FOR LUMINAIRE
cl I amp ¢ per fitting) [ per fitting =
R%EXF' i | R %" x 6" Arm Simplex Arm Simplex 0 SUPPORT STRUCTURES
A572 GR 50 A7T15 GR 50 ; % 1
Loz Laea k Pole Simplex Pole Simplex o ARM DETAILS
Va A Ya C1amp %" || LUM-A-12
a ‘s 6" ||| -A-
CLADMEPT AAITI_T ANCOH M3ENT CLADMEPT AAITI_T ANCOH M4ENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING o e " oL oo ‘ ‘ ‘
[} ° X ugus DN: LEH CK: JSY DW: LTT CK: TEB
(HALF SECTION) (HALF SECTION) 5-96 REVISIONS CONT |SECT JoB HIGHWAY
SECTON A-A SECTON B-B ARM SIMPLEX DETAIL et
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

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

not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of

durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
1 To" 0" 2" " . . " . . . . . . . . .
0" x 10" x 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry intfo the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4° cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
B .. B B .. B " .. " 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#8 8" x8 x4 8" x8 x4 8" x8 x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers ore the same size as the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ® Traffic
c°”?“;* enTrle? are on Ihe igme ?689- Meghoﬂucolly secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. 52223‘ Operations
an internal volume grearer an Gu. Inches. N A . ) I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a ELEC lc L DE ILS
unless specifically required by the plan sheets. When EMT is called for, provide condui+t sealant.
junction boxes made from galvanized steel sheeting, |isted ond approved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (t+hreaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (l ) - ] 4
7. p . P . . . . as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
- Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14.dgn ON: [ex: o K
otherwise noted on the plans.
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DISCLAIMER:

DATE
FILE

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. ductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest condusTors Witk Heat Hot mel+ “C" clamp
under "Roadway I!lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink adhes | ve type conmector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape yP
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 1\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to '/
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jaocket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : 5 tubing by
around both circuit conductors at each accessible location. Provide tags with the splices are more than 10 f+. above grade vertically ond more than 5 ft. overlap overlap Ve" to Yo"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft+. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal + Heat
per form conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide o bf e th Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Lorger diometer or |onger ﬁO? U°|$r5dx' A Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +° meT a +esnve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d ng* :nd +ape Split bolt
. . L specific locations including electrical service, see individual plan sheets. e b_p M //_
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in of, Tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . .. . . . . . .
1. Furnish auxiliaory ground rods for |ightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . . Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. Wrap split bolt insulation
may not shrink sufficiently to provide a watertight seal around the individual . . . connector with diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of hot melt adhesive hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to ?ro+$c+ 2" Min - odhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . heat shrink from 'n. 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to '/a"
5. Route all conductors as short and straight as possible for connection to
4. Size ond install gel-filled insulating splice covers according to |73U*”‘gg gro$e$+ion_grgundfrodih When Odbegd is required, ensure a minimum
. PFi i i i i radius bend of four inches for these conductors.
manufacturer’s specifications when used in place of heat shrink tubing. SPL ICE OPTION 2
5. Wire nuts with factory opplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged. Snap- | ock,
See through .
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. I . Division
Texas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

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

for making
connections
L Al [ Al

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

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

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

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter TxDOT _ October 2014 ConT | sect 108 HIGHWAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 © EVISIONS

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors H

og Shown on the MPL Listed Screw Type oist comrr Swee v,
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No. 3

No warranty of any

TxDOT assumes no responsibility for the conversion

Reinforcing No. 3 Ground
steel Reinforcing boxu GROUND BOXES
N A cl A ] _\ A. MATERIALS
[ " typ)| - - T T T T T T T - «Cogzrs'e-re Apron R 2]
yp \ wh p @ KK 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
I 10" ! A Grounding Depth of box Item 624 "Ground Boxes. "
| (typ) bushing for . . .
L | RMC. Bell end 3 q b - : 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
—ZZF =0 CzZHgzzZ311I= fitting for C 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
: ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
| : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! I Conduit or / g??d“'+ 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
l " M duct cable
_ - - - — — ‘2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A éggi;gg+;nches deep, prior to setting the ground box. Install ground box on top of
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

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

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

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

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

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for ZE —L—-I
GROUND BOX COVER DIMENSIONS bolt with : p — " — Traftic
f | = Operations
or head N I . Division
DIMENSIONS (INCHES) . p j_ - _ - Texas Department of Transportation Standard
TYPE —_— —E—éj—m— . J K \ _ — |
H I J K L M N P : | | I
A, B&E | 23| 23 [13%|13% | 9% | 5% | 1% | 2 / | " '
q 8 (
' “ 2 s : For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30 Ve | 30Ya| 1T 2| 1T [ 13Ya| 6% | 1% | 2 ond 1obeling | GROUND BOXES

DATE:
FILE:

See DS 11070 PLAN VIEW END SI1DE
ED(4)-14

GROUND BOX COVER FILE: edd4-14,dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable

provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) stondards. Ensure moterial is Underwriters Laboratories (UL) Iisted.

Provide and install electrical service conduits, conductors, disconnects, contactors,

circuit breagker paonels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,
or installation is justification for rejection. Where monufacturers provide warranties

and guarantees as a customory trade practice, furnish these to the State.

2.Provide electrical services in accordance with Electrical Details standard sheets,

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the
Standard Specifications. Provide electrical service types A, C, and D, as listed
on the Material Producers List (MPL) on the Department web site under "Roadway
Illumination ond Electrical Supplies,” Item 628. Provide other service types as
detailed on the plans.

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

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

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all

2.Type galvanized steel

conduit entries into the top of enclosure.

(GS) enclosures may be used for Type C panelboards

aond for Type D and T services that do not use an enclosure mounted

photocel |
DMS 11080,

or lighting contactor. Provide GS enclosures

11082, 11083, and 11084,

in accordance with

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,

and D in accordance with DMS 11080, 11081, 11082,

not paint stainless steel.

11083,

and 11084. Do

4,Provide pedestal service (PS) enclosures in accordance with ED(9) and

DMS 11080 and 11085.
in the PS descriptive code,

Do not provide GS pedestal services.

provide an AL enclosure.

If GS

is shown

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill

2.When the utility company provides a transformer
verify that the available fault current is
breaker’s ampere interrupting capacity

(AIC)

flange-mounted remote operator handle if needed,
ensure hondle is lockable in both the "On" ond "Off" positions.

larger than 50 KVA,
less than the circuit
rating and provide

documentation from the electric utility provider to the Engineer.

PHOTOELECTRIC CONTROL

1.Provide photocell as listed on the MPL. Move,

photocel | from straoy or ambient night time 1ight to ensure proper

operation. Mount photocel l
of pole photocel Is as shown on Top Mounted Photocel | Detail.

facing north when practical.

adjust, or shield the

Mount top

used to build the enclosure in the enclosure’s data pocket. The installing contractor
will copy and laminate the actual project plan sheets detailing all equipment ond
branch circuits supplied by that service. The laminated plan sheets are to be placed
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
8!, in. x 11 in. before laminating. If the installation differs from the plan
sheets, the installing contractor is to redline plan sheets before laminating.

14.When providing an "Off The Shelf" Type D or Type T service, provide lominaoted plan
sheets detailing equipment and branch circuits supplied by that service. Reduce
11 in. x 17 in, plan sheets to 8 ', in. x 11 in before laminating. Deliver these
drawings before completion of the work to the Engineer, instead of placing in
enclosure that has no door pocket.

15.D0o0 not install conduit in the back wall of a service enclosure where it would
penetrate the equipment mounting panel inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
Grounding bushings are not required when the end of the metal conduit is fitted
with @ conduit sealing hub or threaded boss, such as a meter base hub.

0C= Other concrete
TP= Timber pole
SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed
from Utility

U= Underground Service Feed
from Utility —

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location * ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. [Contractor |Loadcenter Circuit Ckt. Bkr. [Circuit Load
work as approved. ID Number %*%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps | Amps
5. The enclosure manufocturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20
enclosures. Master Lock #2195 keys and locks become property of the State. erpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 1.0
stainless steel may be used. Flashing Beacon 2 1P/20
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . L. photocel |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle O Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photoce channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6"}: Mount Photocel |
the elbow, including service conduit ond conductors for the utility pole riser y olum|?$: outlet 6" to 8" meosured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box wi cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yp" RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ onduit. bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; - td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o proviae /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Anead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= &nsn?edSeFV|ce/Enclosure Lpg;oééxcogdgég+5;;g?mﬂgx;gggi2gfee*
ounte .
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufocturers will prepare ond submit a schemaotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard

ED(5)-14

ELECTRICAL DETAILS
SERVICE NOTES & DATA

FILE: ed5-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion
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Grounding Typical Branch

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

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

DISCLAIMER:

SCHEMATIC TYPE A
THREE WIRE

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

with red tape where "
conductor ex[iE’iDE”,,,,,———””””‘
weatherhead.

Vi [V

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

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

Do not bond
this bus to
the enclosure =

Grounding Typical
Electrode Circuit

SCHEMATIC TYPE C

THREE WIRE

G =
Grounding
L l l v l Electrode
Typical Typical
120 Vol+t 240 Vol t

Branch Circuit Lumingire
Branch Circuit

SCHEMATIC TYPE D -

Bonding
| jumper

Typical
120 / 240 Volt
Branch Circuit

CUSTOM

120/240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Main Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure

WIRING LEGEND

Control Station ("H-O-A" Switch)

Photo Electric Control (enclosure-
mounted shown)

Power Wiring

Lighting Contactor

Control Wiring

Power Distribution Terminal Blocks

Neutral Conductor

Neutral Bus

Equipment grounding conductor-always
required

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

DATE:
FILE:

Load Center

Ground Bus

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

conductor exiiE—IDS”’_____———~—”“"’—
weatherhead.

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

G N -= G N
Grounding
l l Elec+rodel l
v L 2
Typical Typical
120 Volt 120 7/ 240 Vol+t

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
120/240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocel l
top of the pole or on luminaire only,
no lighting contractor will be installed.

52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

. . . ] (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of éudius 2 Yy TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances L ‘_'r’eu'rhe;’,?e‘:d 6
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neufruJ i R may require the Ll 49 Ee ¢ |° ’
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service | | yp_lrﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller ] b$ °‘”| e top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough o
with zinc-rich paint before installing. conductor exits check with utility edges shall >
weatherhead. before installing. White insulation be ground ’
2.Provide poles for overheod service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth o
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of of neutral
i attochment conductor’s Drain hole
3.Provide ond install galvanized ¥4 in. x 18 in. x 4 in. (dia. x length x hook length) anchor éﬁnﬁmeo; Line 1 of service drop insulation with for galv. v
bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +to be below white tape where 2 - places _l/z ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead conductor exits TYP ( 7 ]
O, A nenol i p . . . r I
3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide " weatherhead. | 3 | 1} 3
. . red tape where Conduit + Yo Y6
and install leveling nuts for all anchor bolts. cond . onduit suppor 1 Yo " | - [
uctor exits . " Pt . . 16
the weatherhead. o Red insulgtion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
| isted mechanical connectors rated for embedment in concrete. See Inset B. 12° mi ond 5’ in between length of Line 1 POLE TOP PLATE
:g?g;z; min., L —Service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole ond steel frame foundations for all [ 1 Enclosure ¢called for by fthe conductor’s _
conduits entering the service from underground. I utility. ] [° insulation with 24" Diameter TS
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service 1 conductor exits V)
I 1 Y
unobstructed concrete cover. Switch l /—Channel Enc losure Zhe weatherhead. Condul + {
. —||° bracket or onductor slack ondui
7.Drill aond tap steel poles and frames for /2 in. X 13 UNC tank ground fitting. For steel pole service = other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - approved by ° 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B the Engineer. Inset A 1 P = 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight os possible & (Kindorf, ';:T Meter - =
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, o
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding _L J equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X I Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For 7 1IN 1 =
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC Ll i U o :
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" |- = 1c v / S
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete LTI 25 : BASE PLATE DETAIL
is fitted into o sealing hub or threaded boss. L ) . 1%4" gig-_ X 30;5
1 +—— 24 Dia. x 60" oundation 4-
. P . .
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to depth foundation ve remforcur'wg bars . 3 ~
a tapped hole. 4-#5 reinforcing and #2 spiral ot 6 Ve ~
bars and #2 spiral pitch (typ.) 1 /2 V;/IG "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch Yar —
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vot
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. €e Nore
. ) | i Drill, +op, and thread fis M SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically state 2" X 13 UNC. Install H =
elsewhere or directed by the Engineer. tank ground fitting, ! :i = e N I e Y =
. connect electrical | | ( ] T )
| Varies | service grounding i E: I LJ) O d8uu K.\_/.
[ | electrode conductor. o i . '\
M ] See Note 7. | I 5" thick Y>" expansion :
o« ] o ! } concrete joint material ©
Rebar pad (class C <
Center of meter Anchor concrete and m
SAFETY socket 60" typical Bol+t 6" X 6" #6
SWITCH B=H above grade. L. | wire mesh) ——
METER (Verify with utility)
| - FRONT VIEW
o
B T Dimension varies
i, Threaded INSET A INSE B install only as ’
C o o boss . o wide as required
Varies Service to accommodate
| .
RMC | Steel post | i Safety ) Enclosure equipment
SERVICE + || | — switch ]
L
| {/ENCLOSURE thonne| Stru — — — (when g @ TOP VIEW
- o for_mounimg required) — |k
equipment. | | =
Number of struts — SERVICE Inset A _E _ SERVICE SUPPORT TY SF (O) 8( SF (U)
/| ggcﬂﬁg?gdmggm METER] |l ENCLOSURE gla
|| || 7}
— equipment — - ":' o §® Traffic
p—— + |+ woqr > Operations
f Inset A Z|g 3/4" die. J ) Division
J L L] : )/— 3 o Texas Department of Transportation Standard
20" - G QP Gp 3
min. N Inset B — Rreremm— . é N
K [
| = 3]
=5 | 1nset 5 5 ELECTRICAL DETAILS
) : WE to SERVICE SUPPORT
Inset B WAt " \
2 g, x 48 o — TYPES SF & SP
foundation W W p d”-:.' X 1ous ep 4"
4-u5 reinforcing - - oundation 4-
bars and %2 spiral reinforcing ?ors nggﬁh ED ( 7) - ] 4
" . T
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH ond #2 spiral Fitee edT-14.dgn on: TXDOT_[cx TxDOT [ow TxDOT [cs Tx00T
(typ.) ot &7 piten HOOKED ANCHOR DETAIL >
FRONT VIEW WITH SAFETY SWITCH ©71x00T oi:«:?:l:"zou cont Jsect]  woe HIGWAY
SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE orst comTy Swee o,
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRAFFIC SIGNAL NOTES

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

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

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

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

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red taope where

. . . . Service conductor exits the
4, If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or 8 °
6 AWG stranded copper conductors. Use |isted mechanical connectors 120/240 Vot
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

details.

6. Drill ond tap signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 0 ‘J=ﬂ
bottom of the enclosure for the service grounding electrode conductor. — T ———7 L/M[ID‘L
Connect the electrical service grounding electrode conductor to the tank =
ground fitting. Ensure electrical service grounding electrode conductor :':/
is as short and straight as possible from the enclosure to the tank

ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

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

each enclosure. Install properly sized stainless steel washers on each bolt P""T I'l, top and thread
in the enclosure. Band or drill and top properly sized stand-off straps to 2" X 13 UNC. _Ins_+o||
signal pole for attaching conduit. O'— Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulotion resistance tests on all illumination and service grounding

power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor

To prevent electronics damage, do not conduct insulation resistance tests le— Service See Note &
on traffic signal cables after termination. Enclosure a
. See Note 7 See layout B
9. Lock all enclosures aond bolt down all ground box covers before applying power sheets for
to the signal installation. signal pole
_ _ _ _ _ _ — type — o
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A

or threoded boss such as meter hub. Install a grounding bushing on all metal See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,

entering enclosures with duct seal or expanding foam. Do not use silicone to 1 INSET A number of required
seal conduit ends. ] Bushing conduits, and grounding
H or Bell requirements (see side Ground ) ]
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24". T3

LTI LLLR - RS TR R R R R R R R R R R ™ N N PG NI
::/,::;,;:;,::;,::ag;,::fg;, R N N I I NN AN
MM LYl K R BN
N 3 N
% See Note 11 Ground box S R
Ar (see side view)
;/\{ P !
A 4
= |7|1'-|ﬁ' X s O
S . v\'\
XTI
NN Conduits (See See TS-FD standard
- layout sheet sheet for foundation
— for details) and conduit details———
p— SIGNAL POLE WITH SERVICE
p— Type T electrical service mounted
f— on signal pole shown as an example.
J— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
— additional details. FRONT VIEW
== oratio
> Oge;rgt!ons
- E I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd

IS AN .' I WAV NASA
I RRRRRRRRR

e f ELECTRICAL DETAILS
ng\du?;conz*gpggggingr TYP I CAL TRAF F l c S l GNAL

SIGNAL CONTROLLER requirements. See |ayout
SIDE VIEW o o ounT BOX i ona SYSTEM DETAILS

conduits that are required.
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FILE: ed8-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
©TxDOT October 2014 CONT |SECT JoB HIGHWAY
REVISIONS
DIST COUNTY SHEET NO.

T1H



No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

DUCT CABLE & HDPE CONDUIT NOTES (Grmmdbox

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

"Duct Cable" ond Item 622 "Duct Cable." Provide duct cable as |isted on the Material >ny&>»§/ D
Producer List (MPL) on the Department web site under "Roadway IIlumination and Electrical V§Q§2gﬁ§é ' >
Supplies" Item 622. ’/////\///\//- o
NSV R E
2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and <g§%>\"> L
Item 618, "Conduit." Provide HDPE as listed on the MPL on the Department web site under . 947<? e
"Roadway Il luminotion and Electrical Supplies,” Item 618. £ §%$z> b . .
, o o , . = P e | S PVC Bell End
3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. % é<><. R, Fit4i
Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans. x 2>¢4 D itting
Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum >Q$K IS I
bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when <2§/ x)ou - u)o&}(ya . L.
handl ing duct cable and HDPE conduit reels and during installation of duct cable and ?E?{ g g%5?0(2§%xpg;g OCBD C:DC)E%S OCXiﬁé?%g Agg;ego+ﬁ beg is +o|be g MIglmum-d
HDPE conduit. ¥ o inches deep, plaoced under an
/X</_/ 8? 8 Cg)/Q\O O, CQ @) oogooooo not in the ground box. Ensure the
4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE - =[] g CJC:)()()C) CJC:%: aggregate does not encroach into
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows Exul E 2ONO C)C)(BC)O(BCD the interior of the box.
are called for in the plans and any portion of the RMC elbow is buried less than 18" < I
from possible contact, ground the RMC elbow. OPE
Duct Cable/H
5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
requirements for duct cable in Article, "Nonmmetallic Underground Conduit with Conductors: Coupling
Type NUCC."
6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GROUND Box

When the upper end of on RMC
Ell does not enter the ground
box, it may be extended with
o SCH-40 PVC conduit nipple
ond bell end, provided there
is a minimum of 18" of cover
over all parts of the elbow.

9. Furnish ond install Iisted fittings to couple duct cable or HDPE conduit to other types If not, a ;Egid_exfension and
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or B ground bushing is required.
; . . . T . . el end
RMC threoded coupl ings; connected with listed tie-wraop fittings; connected using listed fitting
coupl ing made of HDPE with stainless steel external banding clamps and locking rings;
connected with approved electrofusion conduit couplings; or connected using an approved

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

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

chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC

couplings and connectors all installed in accordance with their manufacturer’s ex+ension—————§? 1"-3" exposed

instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect ——

conduit with heat shrink tubing. Couple duct to R - 2" min., from top of
conduit elbow at drill shaft to RMC

foundat ions.
Ensure conductors

extend into pole RMC elbow
base. Do not splice
conductors in
condui t.
Ground rods are not
shown on this standard
sheet, but may be
required elsewhere
in plans.
S S Drill shaft foundation
- e Class A Concrete
Duct Cable/HDPE —» = = ~—— PVC Conduit
= ., =
o)
HDPE External band
coupl ing clamps and
body locking rings.
/\/\\;/'
DUCT CABLE/HDPE TO PVC
52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
Duct Cable/HDPE Rigid Coupling
Compact backfill
Listed Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic TT————Rigid Metallic Conduit Condui+ casing prior to placing
Tquidti duct cable, to prevent
éégﬁégiéghf kinking. ' ED (I I ) - I 4
FILE: edl1-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
@©TxDOT  October 2014 CONT [SECT JoB HIGHWAY
DUCT CABLE/HDPE TO RMC BORE PIT DETAIL revisions _ — —
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

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

DISCLAIMER

DATE
FILE:

1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 111. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Stondard Specifications in the event historical issues or Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological artifacts ore found during construction. Upon discovery of hozordous materials by conducting safety meetings prior to beginning construction and
Item 506. archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease making workers aware of potential hazards in the workploce. Ensure that all workers are

List MS4 Operator (s) that may receive discharges from this project. work in the immediote oreo ond contoct the Engineer immediotely. provided with personal protective equipment appropriate for any hazardous mater ials used.

They may need to be notified prior to construction activities. Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

[] No Action Reauired (] Required Action used on the project, which may include, but are not |imited to the following categories:
1. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Action No. compounds or additives. Provide protected storage, off bore ground ond covered, for
2. CITY OF SAN ANGELO products which may be hazardous. Maintain product labelling as required by the Act.
Eﬂ No Action Required [] Required Action 1. Maintoin an adequate supply of on-site spill response maoterials, as indicaoted in the MSDS.
In the event of a spill, toke actions to mitigate the spill as indicoted in the MSDS,
Action No. 2. in accordance with safe work practices, and contoct the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
1. Prevent stormwater pollution by controlling erosion and sedimentation in 3. of all product spills.
accordance with TPDES Permit TXR 150000
4 Contact the Engineer if any of the following are detected:
2. Comply with the SW3P and revise when necessary to control pollution or ) * Dead or distressed vegetation (not identified as normal)
required by the Engineer. * Traosh piles, drums, conister, barrels, etc.
IV. VEGETATION RESOURCES * Undesirable smells or odors
3. Post Construction Site Notice (CSN) with SW3P information on or near * Evidence of leoching or seepage of substonces

Preserve native vegetation to the extent practical.

the site, accessible to the public and TCEQ, EPA or other inspectors. ) i . .
Contractor must adhere to Construction Specification Requirements Specs 162,

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

4, When Contractor project specific locations (PSL‘s) increase disturbed soil 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
area to 5 acres or more, submit NOI +o TCEQ and the Engineer. invasive species, beneficial landscaping, and tree/brush removal commitments. D Yes IZI No
If "No", then no further action is required.
[I. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER [] No Action Required [J Required Action If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.
ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
USACE Permit required for filling, dredging, excavating or other work in any Action No. I:l Yes I:l No
water bodies, rivers, creeks, streams, wetlands or wet areas. If "Yes", then TxDOT must retain a DSHS I|icensed asbestos consultant to assist with

The Controctor must adhere to all of the terms and conditions associoted with the notification, develop abatement/mitigation procedures, and perform management
the following permit(s): activities as necessary. The notification form to DSHS must be postmorked at least

2. . . .
15 working days prior to scheduled demolition.
|z No Permit Required 3. If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any
scheduled demolition.
|:| Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or 4. . R R .
wetlands affected) In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordinotion between the Engineer and
[] Notionwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) asbestos consultant in order to minimize construction delays and subsequent claims.
v H i A +h i indicati ible h terial taminati i
O 1naividual 404 Permit Required V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, ny oo ﬁ;'jﬁzces'ﬂjff-;'.f Pgsg':*:m_:zﬁfdguils? S ols o contam T ion g soovered
D Other Naotionwide Permit Required: NWP# CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES © 're. Z ou ert ° ° ! 1o ue pecitic 1o ! oject:
AND MIGRATORY BIRDS. |:| No Action Required |:| Required Action
Required Actions: List waoters of the US permit aopplies to, location in project .
and check Best Management Praoctices planned to control erosion, sedimentation . . . . Action No.
and post-project TSS. [] No Action Required X Required Action :
1. Action No. 2
2. 1. The Migratory Bird Treaty Act (MBTA) states that it is unlawful to 3.
kill, capture, collect, possess, buy, sell, trade, or transport any
3. migratory bird, nest, young, feather, or egg in part or in whole, VII. OTHER ENVIRONMENTAL ISSUES
without o federal permit issued in accordance within the Act’s tincludes regional issues such as Edwards Aquifer District, etc.)
4, policies and regulation. The Contractor will take all appropriate
actions to prevent the take of migratory birds, their active nests, Iz No Action Required |:| Required Action
The elevation of the ordinary high waoter marks of any areas requiring work eggs, or young by the use of proper phasing of the project or other
to be performed in the waoters of the US requiring the use of a nationwide appropriate actions. Action No.

permit can be found on the Bridge Layouts.

If ony of the listed species are observed, cease work in the immediaote areaq,

Best Management Practices: do not disturb species or habitat ond contact the Engineer immediately. The 2.
Erosion Sedimentation Post-Construction TSS work may not remove active nests from bridges and other structures during
nesting season of the birds associated with the nests. If caves or sinkholes 3. ' ® Deslen
[[] Temporary Vegetation [ sitt Fence [] vegetative Filter Strips are discovered, cease work in the immediate area, and contact the DIvIs%on
Engineer immediately. I 7 Standard
[ Brankets/Matting [J Rock Berm [[] Retention/Irrigation Systems 9! I I M Texas Department of Transportation
O Muten [J trianguiar Filter Dike [ Extended Detention Basin ENVIRONMENTAL PERMITS
[ sodding [ sond Bag Berm [ constructed wetlonds '

LIST OF ABBREVIATIONS

Interceptor Swale Straw Bale Dike Wet Basin
O i O O BWP: Best Manogement Practice SPCC:  Spill Prevention Control and Countermeasure I SSUES AND COMM I TMENTS
[ piversion Dike [] Brush Berms [J erosion Control Compost CGP: Construction Gereral Permit SW3P:  Storm Water Pol Iution Prevention Plan
. . . DSHS: Texas Department of State Health Services PCN:  Pre-Canstruction Notification E P I C
[J Erosion Control Compost [J Erosion Control Compost [J Mulch Filter Berm and Socks  |FwA: Federal Higway Administration PSL:  Project Specific Location
Mulch Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks [MOA: Memorandum of Agreement TCEQ:  Texas Commission on Environmental Qual ity
([l i ([l i [] Compost Fi MOU:  Memorandim of Understonding TPDES: Texos Pol Iutant Dischorge Elimination System Ao R O N CT
[] compost Filter Berm ond Socks [ | Compost Filter Berm and Socks [ | Vegetation Lined Ditches MS4:  Municipal Separgte Stormwater Sewer System TPWD:  Texas Parks ond Wildl ife Deportmert : =
) MBTA: Migratory Bird Treaty Act TXDOT: Texos Depa-tment of Transportation ©Tx00T: February 20 CoNT |secT]  Joe HIGHWAY
[] store Outlet sediment Trops [] Sond Filter Systems NOT: Notice of Termination T8E:  Threatened and Endangered Species zarzezon s O 0069 | 07 106 Us 87
. . NWP:  Natiorwide Permit USACE: U.S. Army Corps of Engineers 05-07-14 ADDED NOTE SECTION IV. oIsT COUNTY SHEET NO.
[] sediment Bosins [ orossy swotes NOI: Notice of Intent USFWS: U.S. Fisn ond Wildlife Service 01°23-2015 SECTION 1 (OMNGED JTEN 1122 |— ToM GREEN
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