
REVIEW BY FORT BEND COUNTY

COMMISSIONERS COURT

Fort Bend County
Engineering Department

301 Jackson Suite 401

Richmond, Texas 77469

281.633.7500

Permits@fortbendcountytx.gov

Right of Way Permit

Commercial Driveway Permit

Permit No: 2017-14962

Applicant: Miiiis Equipment, LLC

Job Location Site: 18544 Old Richmond Road, Sugar Land , TX 77498

Bond No. Date of Bond: 7/31/2017 Amount: $5,000.00

1

The above applicant came to make use of certain Fort Bend County property subject to, "The Order Regulating the

Laying, Construction, Maintenance, and Repair of Buried Cables, Conduits, and Pole Lines, In, Under, Across or Along

Roads, Streets, Highways, and Drainage Ditches in Fort Bend County, Texas, Under the Jurisdiction of the

Commissioners Court of Fort Bend County, Texas," as passed by the Commissioners Court of Fort Bend County,

Texas, of the Minutes of the Commissioners Court of Fort Bend County, Texas, to the extent that such order is not
inconsistent with Chapter 181, Vernon's Texas Statutes and Codes Annoted.

Notes:

1. Evidence of review by the Commissioners Court must be kept on the job site and failure to do so constitutes
grounds for job shutdown.

2. Written notices are required:

a. 48 hours in advance of construction start up, and
b. When construction is completed and ready for final inspection, submit notification to Permit

Administrator thru MyGovernmentOnline.org portal.

3. This permit expires one (1) year from date of permit if construction has not commenced.

On this 22nd day of August, 2017, Upon Motion of Commissioner.

RED,

_, seconded by

Commissioner , duly put and carried, it is ORDERED, ADJUDGED AND DECREED that said
notice of said above purpose is hereby acknowledged by the Commissioners Court of Fort Bend County, Texas, and
that said notice be placed on record according to the regulation order thereof.

Signature

By:

County Engineer

N/A

By:

Drainage District Engineer/Manager

Presented to Commissioners Court and approved.

Date Recorded^'(g'^P<'7Comm. Court No. I qg

Clerk of Commissioners Court

AAOtL, UJJJo
i-^ebuty

12G
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Fort Bend County

PERMIT APPLICATION REVIEW FORM FOR ^"^ineering Department
CABLE. CONDUIT. AND POLE LINE ACTIVITY

IN FORT BEND COUNTY
Richmond, Texas 77469

281.633.7500

Permits@fQrtbendcountytx.gov

Right of Way Permit

Commercial Driveway Permit

Permit No: 2017-14962

The following "Notice of Proposed Cable, Conduit, and/or Pole Line activity in Fort Bend County" and accompanying
attachments have been reviewed and the notice conforms to appropriate regulations set by Commissioner's Court
of Fort Bend County, Texas.

r j

(1) COMPLETE APPLICATION FORM:

a. Name of road, street, and/or drainage ditch affected.

b. Vicinity map showing course of directions

c. Plans and specifications

r

(2) BOND:

□
n

County Attorney, approval when
applicable.

Perpetual bond currently Bond No: Amount:
posted.

Performance bond submitted. Bond No:^^^^H|1  Amount: $5,000.00

□ Cashier's Check Check No: Amount:

r

(3) DRAINAGE DISTRICT APPROVAL (WHEN APPLICABLE):

Drainage District Approval Date

We have reviewed this project and agree it meets minimum requirements.

O. ^
Permit Administrator

g//^/n
Date
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BOND

PERFORMANCE BOND COVERING ALL CABLE. CONDUIT AND/OR POLE LINE

ACTIVITY IN. UNDER. ACROSS OR ALONG FORT BEND COUNTY ROAD

AUTHORIZED

BOND NO
THE STATE OF TEXAS §

KNOW ALL MEN BY THESE PRESENTS:

COUNTY OF FORT BEND §

THAT WE, Millis Equipment, LLC whose
address is 931 Pheasant Valley Dr., Suite 240 Missouri City, Texas 77489 Texas, hereinafter called the Principal,
And Travelers Casualty and Surety Company of America , a Corporation existing under and by virtue of
the laws of the state of Connecticut and authorized to do an indemnifying business in the state of Texas, and whose
principal office is located at One Tower Square Hartford, Connecticut 06183 , whose officer residing
in the State of Texas, authorized to accept service in all suits and actions brought whining said state is Texas and
Whose address is 1301 E. Collins Blvd. Richardson, Texas 75081 , hereinafter called the Surety, and held and
firmly bound unto , Robert e. Hebert, County Judge of Fort Bend County, Texas, or his successors in office, in the full sum
of Five Thousand and No/100 Dollars f$ 5.000.00 ) current, lawful money of the United Stated of
America, to be paid to said Robert E. Hebert, County Judge of Fort Bend County, Texas, or his successors in office, to
which payment well and truly to be made and done, we, the undersigned, bind ourselves and each of us, our heirs,
executors, administrators, successors, assigns, and legal representatives, jointly and severally, by these presents.

THE CONDITION OF THIS BOND IS SUCH THAT, WHEREAS, the above bounden principal contemplates
laying, constructing, maintaining and/or repairing one or more cables, conduits, and/or pole lines in, under, across and/or
along roads, streets and highways, commercial driveway and median openings or modifications in the County of Fort
Bend, and the State of Texas, under the jurisdiction of the Commissioners' Court of Fort Bend County, Texas, pursuant to
the Commissioners' Court order adopted on the 1st day of December. A.D. 1980. recorded in Volume 13, of the
Commissioners' Court Minutes of Fort Bend County, Texas, regulating same, which Commissioners' Court order is hereby
referred to and made a part hereof for all purposes as though fully set out herein;

AND WHEREAS, the principal desires to provide Fort Bend County with a performance bond covering all such
cable, conduit and/or pole line activity, commercial driveway and median openings or modifications;

NOW, THEREFORE, if the above bounden principal shall faithfully perform all its cable, conduit and/or pole line
activity (including, but not limited to the laying, construction, maintenance and/or repair of cables, conduits and/or pole
lines) in, under, across and/or along roads, streets and highways, commercial driveway and median openings or
modifications in the County of Fort Bend and State of Texas, under the jurisdiction of the Commissioners Court of Fort
Bend County, Texas, pursuant to and in accordance with minimum requirements and conditions of the above mentioned
Commissioners' Court order set forth and specified to be by said principal done and performed, at the time and in the
manner therein specified, and shall pay over and make good and reimburse Fort Bend County, all loss and damages which
Fort Bend County may sustain by reason of any failure or default on the part of said principal, then this obligation shall be
null and void, otherwise to remain in full force and effect.

This bond is payable at the County Courthouse in the County of Fort Bend and State of Texas.

It is understood that at any time Fort Bend County deems itself insecure under this bond, it may require further
and/or additional bonds of the principal.

EXECUTED this 31st day of_ _,2017

.x^^iillis Equipmd'iit, LLC
PRINCIPAL /

^ s ■. Travelers ^sualty and Sure^ Company of America
^  SURETY l/"/, , Ai

Francine H^i, Attonrey-Hl-Fact. .

r \nociiments and Settinfls\cel.FORTBEND\LocaI Settings\Tein>orary Internet Files\Content.Outlook\080X5MWJ\ROW AppUcation.doc

CCM 8-22-20)7 #)ac3
Fort Bend County Clerk
Return Admin Serv Coord

Me.



TRAVELERSJ

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER

POWER OF ATTORNEY

Farmington Casualty Company

Fidelity and Guaranty Insurance Company

Fidelity and Guaranty Insurance Underwriters, Inc.

St. Paul Fire and Marine Insurance Company

St. Paul Guardian Insurance Company

St. Paul Mercury Insurance Company

Travelers Casualty and Surety Company

TVavelers Casualty and Surety Company of America

United States Fidelity and Guaranty Company

Attorney-In Fact No.
230961

Certificate No,.007101428

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance

Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States

Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the

laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint

Kurt A. Risk, Sue Kohler, Sharon Cavanaugh, Francine Hay, David R. Groppell, Sharen R. Groppell, Roxanne G. Brune, Beverly A. Ireland, and
Gloria Villa

of the City of . Houston , State of Texas , their true and lawful Attomey(s)-in-Fact,

each in their separate capacity if more than one is named above, to sign, execute, seal and acknowledge any and all bonds, recognizances, conditional undertakings and
other writings obligatory in the nature thereof on behalf of the Companies in their business of guaranteeing the fidelity of persons, guaranteeing the performance of

contracts and executing or guaranteeing bonds and undertakings required or permitted in any actions or proceedings allowed by law.

IN WITNESS WHEREOF, the Companies have caused this instrument to be signed and their corporate seals to be hereto affixed, this

day of January 2017

19 th

Farmington Casualty Company

Fidelity and Guaranty Insurance Company
Fidelity and Guaranty Insurance Underwriters, Inc.

St. Paul Fire and Marine Insurance Company

St. Paul Guardian Insurance Company

St. Paui Mercury Insurance Company

Travelers Casualty and Surety Company

Travelers Casualty and Surety Company of America

United States Fidelity and Guaranty Company

I z; "• 01

W.S'EXJh/it

WOBPOftiiQ)
afHAWRJHOit?

CONH
1977 HARTFORD

1951 .CONN

wdoromed

A)H

State of Connecticut

City of Hartford ss.
By:

Robert L. Raney, Senior Vice President

19th day of January ^0^7 before me personally appeared Robert L. Raney, who acknowledged himself toOn this the

be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being authorized so to do, executed the foregoing
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer.

In Witness Whereof, I hereunto set my hand and official seal.
My Commission expires the 30th day of June, 2021.

tet:

§ Wi

CfTB

\(\aju/' C. jufeieouJU'
Marie C. Tetreault, Notary Public

58440-5-16 Printed in U.S.A.

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Company, Fidelity
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States
Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows:

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice
President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary may appoint Attomeys-in-Fact and Agents to act for and on behalf
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy
thereof is filed in the office of the Secretary; and it is

FURTHER RESOLVED, that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attomeys-in-Fact and Agents pursuant to the power
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President,
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attomeys-in-Fact for purposes only of executing and attesting bonds
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attomey or certificate bearing such facsimile signature or facsimile seal
shall be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on
the Company in the future with respect to any bond or understanding to which it is attached.

1, Kevin E. Hughes, the undersigned. Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance
Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the above and foregoing
is a tme and correct copy of the Power of Attomey executed by said Companies, which is in full force and effect and has not been revoked. .. o: , , ,

ft.

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed the seals of said Companies this . . day of '' • i2o \a_.

Kevin E. Hughes, Assistant'Seaefa'ty'.'

(of 1»8 2 )ol (|( 1977/
%-4

1 WOBMMTEol
;  1951 i

(COJ |nT|
U\SEAL.<^/ >vSEAIi//t

Is ( HARTTOBD.) :
liv CONN. /<

faiHARtFOHJllilkl cm ;eJ

To verify the authenticity of this Power of Attomey, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the
above-named individuals and the details of the hond to which the power is attached.

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER
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IMPORTANT NOTICE

TO OBTAIN INFORMATION OR MAKE A COMPLAINT;

You may contact Travelers Casualty & Surety Company of America, Travelers Casualty
& Surety Company, Travelers Indemnity Company, Standard Fire Insurance Company
and/or Farmington Casualty Company for information or to make a complaint at:

Travelers Bond

Attn: Claims

1500 Market Street

West Tower, Suite 2900
Philadelphia, PA 19102

(267) 675-3057
(267) 675-3102 Fax

You may contact the Texas Department of Insurance to obtain the information on
companies, coverages, rights or complaints at:

Texas Department of Insurance
P.O. Box 149104

Austin, TX 78714-9104

(800) 252-3439

ATTACH THIS NOTICE TO YOUR BOND. This notice is for information only and
does not become a part or a condition of the attached document and is given to comply
with Section 2253-021, Government Code, and Section 53.202, Property Code, effective
September 1, 2001.



FILED AND RECORDED

OFFICIfiL PUBLIC RECORDS

Laura Richard, County Clerk

Fort Bend County, Texas

September 05, 2017 02:30:50 PH
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E
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.D
A

 REGULATIONS.

13. 
GUBEUNES ARE SET FORTH IN THE TEXAS "UANUM

 ON UM
FDRM

 TRM
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ood, A

ndiM
W

4
 N

M
nM

m
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ic.

2925 Briarparic O
ri»«

H
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O
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i|al.

lim



A
 B
B
S
I
D
B
N
T
I
A
L
 S
I
D
E
W
A
L
K
.
 D
U
V
E
W
A
Y
,
 C
U
R
B
 O
K
 U
U
m
i
K
 I
S
 C
O
N
S
T
R
U
L
T
E
D
,

4
S
T
R
U
C
T
E
D
.
 U
P
A
I
K
E
D
 O
B
 R
f
i
O
R
A
D
E
D
 O
N
 C
O
U
K
T
Y
 U
O
i
l
T
-
O
F
-
W
A
Y
 F
O
B
 U
S
E

C
O
N
C
R
E
I
E
 C
«
 A
S
P
H
A
L
T
 C
U
R
B
E
D
 T
Y
P
E
 S
T
B
E
E
T
S
,
 U
S
E
 S
B
C
n
O
h
B
 A
F
F
U
C
A
B
L
B
.

I
 i l
=
M
 1
=

*
-
6
 
C
O
N
C
R
E
^
 
B
O
R
D
E
R

4
'
 T
H
I
C
K
 
G
R
A
N
I
T
E
 
G
R
A
V
E
L

#
4
 B
A
R
 
C
O
N
T
I
N
U
O
U
S

U
S
E
 
C
H
A
I
R
S
 
T
O
 
E
L
E
V
A
T
E

S
T
E
E
L
 
A
 
U
I
N
I
U
U
M
 
O
F
 
3
*

A
B
O
V
E
 ̂
B
G
R
A
D
E

7
^
 
C
O
N
S
T
R
U
C
T
I
O
N
 
JOINT 

DETAIL
1 S
y
 

N
O
T
 T
O
 S
C
A
L
E

C
R
U
S
H
E
D
 
G
R
A
N
I
T
E
 
T
R
A
I
L
 
C
R
O
S
S
 
S
E
C
T
I
O
N

m

a
S
B

S
I
D
E
W
A
L
K
S
 &
 D
R
I
V
E
W
A
Y
S
 O
N
 

<- 
i®"sed m-. r. qouez

CURB TYPE STREETS 
wTt"*"":!-!* 

mierevi!bi:ii-h6
RESIDENTIALAREA 

^,'^3
F
O
R
T
 B
E
N
D
 C
O
U
N
T
Y
 E
N
G
I
N
E
E
R
I
N
G
 D
E
P
A
R
T
M
E
N
T

S
I
D
E
W
A
L
K
S
 
F
O
R
 
R
E
S
I
D
E
N
T
I
A
L
 
A
R
E
A

> 1 2
)
 

NOT TO SCALE

C
O
N
C
R
E
T
E
 
P
A
V
E
M
E
N
T
 
S
E
C
T
I
O
N

T
3
/
 

NOT TO SCALE 
■

W
H
E
E
L
C
H
A
I
R
 
R
A
M
P
 
D
E
T
A
I
L
S

a'-o* 
/ 

a'-o"

f
^
2
\
 

C
O
N
C
R
E
T
E
 S
I
D
E
W
A
L
K
 
DETAIL

rjT/ 
NOT TO SCALE

R
E
I
N
F
O
R
C
I
N
G
 
S
T
E
E
L
 
I
N
F
O
R
U
A
T
I
O
N

F
O
R
 4
 1
/
2
'
 THICK 

S
I
I
^
W
A
L
K
S

E
X
P
A
N
S
I
O
N
 
J
O
I
N
T
 
S
P
A
C
I
N
G
 
-
 
4
0
 
F
T

fc' -
 3.000 PSI A

N
D
 fy -

 6
0
,
0
0
0
 PSI

I
 LONGTrruDWAL SIEEL

SIDEWALK 
1
3
 B
A
R
S

THICKNESS 
NUMBER 

I 
cpACWG 

I
(iNi 

(fT) 
OF 

SP.

1
.
 
A
L
L
 
D
I
M
E
N
S
I
O
N
S
 
A
R
E
 
I
N
 
F
E
E
T
 
U
N
L
E
S
S
 
O
T
H
E
R
W
I
S
E
 
N
O
T
E
D
.

2
.
 
E
X
I
S
T
I
N
G
 
U
T
I
U
T
Y
 
U
N
E
 
L
O
C
A
T
I
O
N
S
 
A
R
E
 
A
P
P
R
O
X
I
M
A
T
E
.

C
O
N
T
R
A
C
T
O
R
 S
H
A
a
 
F
I
E
L
D
 
V
E
R
I
F
Y
 
A
L
L
 
U
N
E
 S
I
Z
E
S
.
 D
E
P
T
H
S
 
A
N
D

L
O
C
A
T
I
O
N
S
 
P
R
I
O
R
 
T
O
 
E
X
C
A
V
A
T
I
O
N
.

3
.
 T
O
P
 
O
F
 
P
A
V
E
M
E
N
T
 
E
L
E
V
A
T
I
O
N
S
 
A
R
E
 
O
N
L
Y
 
A
P
P
R
O
X
I
M
A
T
E
 
A
N
D

M
A
Y
 
N
E
E
D
 
T
O
 
B
E
 
A
D
J
U
S
T
E
D
 
A
S
 
T
O
 
M
E
E
T
 
A
D
A
 
R
E
Q
U
i
R
E
U
E
N
T
S

O
R
 
A
D
J
A
C
E
N
T
 
G
R
A
D
E
S
.

4
.
 T
H
E
 
M
A
X
I
M
U
M
 
T
R
A
N
S
V
E
R
S
E
 S
L
O
P
E
 (SIDEWALK 

C
R
O
S
S
 S
L
O
P
E
)

IS 
1
:
4
6
 
O
R
 
2
X
.
 W
H
E
N
 
C
R
O
S
S
 S
L
O
P
E
 
IS 

N
O
T
 
S
H
O
W
N
.

C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
M
A
K
E
 
TT 

B
E
T
W
E
E
N
 
1
.
5
'
2
X
.

9
.
 T
H
E
 
M
A
X
I
M
U
M
 
R
U
N
N
I
N
G
 
S
L
O
P
E
 
IS 

1
:
2
0
 
O
R
 
S
X
.
 A
N
D

M
A
X
I
M
U
M
 
L
O
N
G
I
T
U
D
I
N
A
L
 
S
L
O
P
E
 
F
O
R
 
T
H
E
 
C
O
N
C
R
E
T
E
 
R
A
M
P
 
I
S

1
:
1
2
 
O
R
 
a
.
3
3
X
.

«
.
 T
H
E
 
C
O
N
C
R
E
T
E
 
S
I
D
E
W
A
L
K
 
S
H
A
L
L
 
B
E
 
M
I
N
I
M
U
M
 
C
L
A
S
S
 
D
2
.

3.000 PSI IN 2
6
 D
A
Y
S
 C
O
N
C
R
E
T
E
.
 4
 1
/
2
*
 MINIMUM THICKNESS

A
N
D
 
7
*
 
M
I
N
I
M
U
M
 
T
H
I
C
K
N
E
S
S
 
A
T
 
D
R
I
V
E
W
A
Y
S
 
W
I
T
H
 
L
I
G
H
T
 
B
R
O
O
M

F
I
N
I
S
H
.
 A
N
D
 
E
X
P
A
N
S
I
O
N
 
J
O
I
N
T
S
 
A
T
 4
0
 F
E
E
T
 
M
A
X
I
M
U
M
 
A
N
D

C
O
N
T
R
O
L
 
J
O
I
N
T
S
 
A
T
 
5
 
F
E
E
T
 
M
A
X
I
M
U
M
.

7
.
 T
R
U
N
C
A
T
E
D
 
D
O
M
E
S
 
S
H
A
U
 
E
X
T
E
N
D
 
T
H
E
 
F
U
U
 
W
I
D
T
H
 
O
F
 
T
H
E

C
U
R
B
 
R
A
M
P
.
 A
N
D
 
S
H
A
L
L
 
A
L
S
O
 
H
A
V
E
 
A
 
C
E
N
^
-
T
O
-
C
E
N
T
E
R

S
P
A
C
I
N
G
 
O
F
 
1
.
6
 
I
N
C
H
E
S
 
M
I
N
I
M
U
M
 
A
N
D
 
2
.
4
 
I
N
C
H
E
S
 
M
A
X
I
M
U
M
.

A
N
D
 
A
 
8
A
S
E
-
T
0
-
B
A
S
E
 
S
P
A
C
I
N
G
 
O
F
 0
.
6
S
 
I
N
C
H
 
M
I
N
I
M
U
M
,

M
E
A
S
U
R
E
D
 
B
E
T
W
E
E
N
 
T
H
E
 
M
O
S
T
 
A
D
J
A
C
E
N
T
 
D
O
M
E
S
 
O
N
 
A
 
S
O
U
A
i
^

G
R
I
D
.
 
D
O
M
E
S
 
S
H
A
L
L
 
B
E
 
6
 I
N
C
H
E
S
 
O
F
F
 
F
A
C
E
 
O
F
 
C
U
R
B
.

8
.
 
O
E
T
E
C
T
A
S
L
C
 
W
A
R
N
I
N
G
 
S
U
R
F
A
C
E
S
 
S
H
A
U
 
C
O
N
T
R
A
S
T
 
V
I
S
U
A
U
Y

W
I
T
H
 
A
D
J
A
C
E
N
T
 
W
A
L
K
I
N
G
 
S
U
R
F
A
C
E
S
 
E
I
T
H
E
R
 
L
I
G
H
T
-
O
N
-
D
A
R
K
.

O
R
 
D
A
R
K
-
O
N
-
L
I
G
H
T
.

8
.
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
T
R
I
M
 
T
R
E
E
S
 
A
N
D
 
S
H
R
U
K
E
R
Y
 
A
W
A
Y

F
R
O
M
 
S
I
D
E
W
A
L
K
 
A
S
 
T
O
 
M
E
E
T
 
T
H
E
 
A
D
A
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
F
O
R

P
R
O
T
R
U
S
I
O
N
 
U
M
I
T
S
.

1
0
.
 O
U
T
S
I
D
E
 
F
O
R
M
S
 
S
H
A
L
L
 
B
E
 
O
F
 
W
O
O
D
 
O
R
 
METAL. O

F
 A

S
E
C
T
I
O
N
 
S
A
T
I
S
F
A
C
T
O
R
Y
 T
O
 T
H
E
 
E
N
G
I
N
E
E
R
,
 STRAIGHT, F

R
E
E
 
O
F

W
A
R
P
 
A
N
D
 
O
F
 
A
 
D
E
P
T
H
 
E
Q
U
A
L
 T
O
 
T
H
E
 
D
E
P
T
H
 
R
E
Q
U
I
R
E
D
.
 T
H
E
Y

S
H
A
L
L
 
B
E
 S
E
C
U
R
E
L
Y
 
S
T
A
K
E
D
 T
O
 
U
N
E
 
A
N
D
 
G
R
A
D
E
.
 A
N
D

M
A
I
N
T
A
I
N
E
D
 
I
N
 
A
 
T
R
U
E
 
P
O
S
I
T
I
O
N
 
D
U
R
I
N
G
 
T
H
E
 
D
E
P
O
S
I
T
I
N
G
 
O
F

C
O
N
(
»
E
T
E
.
 INSIDE 

F
O
R
M
S
 
F
O
R
 
C
U
R
B
S
 
S
H
A
L
L
 
B
E
 
O
F
 
A
P
P
R
O
V
E
D

M
A
T
E
R
I
A
L
.
 S
H
A
L
L
 
B
E
 
O
K
 
S
U
C
H
 
D
E
S
I
G
N
 
A
S
 T
O
 
P
R
O
V
I
D
E
 
T
H
E

C
U
R
B
 
R
E
Q
U
I
R
E
D
 
A
N
D
 
S
H
A
L
L
 
B
E
 
R
I
G
I
D
L
Y
 
A
T
T
A
C
H
E
D
 
T
O
 
T
H
E

O
U
T
S
I
D
E
 
F
O
R
M
S
.

1
1
.
 T
H
E
 
R
E
I
N
F
O
R
C
I
N
G
 
S
T
E
E
L
 
S
H
A
L
L
 
B
E
 
P
L
A
C
E
D
 
IN 

T
H
E

P
O
S
I
T
I
O
N
 
S
H
O
W
N
 
B
Y
 
T
H
E
 
D
E
T
A
I
L
 
C
A
R
E
 
S
H
A
L
L
 
B
E
 
E
X
E
R
C
I
S
E
D

T
O
 
K
E
E
P
 
A
L
L
 
S
T
E
E
L
 
F
R
E
E
 
F
R
O
M
 
R
U
S
T
 
A
N
D
 
I
N
 
U
S
 
P
R
O
P
E
R

L
O
C
A
T
K
W
.

1
2
.
 S
I
D
E
W
A
L
K
S
 
S
H
A
L
L
 
B
E
 
C
O
N
S
T
R
U
C
T
E
D
 
IN 

S
E
C
T
I
O
N
S
 
O
F
 T
H
E

L
E
N
G
T
H
S
 
S
H
O
W
N
 
O
N
 
T
H
E
 
D
E
T
A
I
L
 
U
N
L
E
S
S
 
O
T
H
E
R
W
I
S
E
 
P
R
O
t
A
D
E
D

B
Y
 
T
H
E
 
P
L
A
N
S
.
 
N
O
 
S
E
C
T
I
O
N
 
S
H
A
L
L
 
B
E
 
O
F
 
A
 
L
E
N
G
T
H
 
L
E
S
S

T
H
A
N
 
8
-
F
E
E
T
 A
N
D
 
A
N
Y
 
S
E
C
T
I
O
N
 
L
E
S
S
 T
H
A
N
 
0
-
F
E
E
T
 
S
H
A
L
L
 
B
E

R
E
M
O
V
E
D
 
B
Y
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
A
T
 
H
I
S
 
O
W
N
 
E
X
P
E
N
S
E
.
 T
H
E

D
I
F
F
E
R
E
N
T
 
S
E
C
T
I
O
N
S
 
S
H
A
L
L
 
B
E
 
S
E
P
A
R
A
T
E
D
 
B
Y
 
A
 
P
R
E
M
O
L
D
E
D

O
R
 
B
O
N
D
 
JOINT O

F
 T
H
E
 THICKNESS S

H
O
W
N
 
O
N
 
T
H
E
 PLANS.

P
L
A
C
E
D
 
V
E
R
T
I
C
A
L
L
Y
 
A
N
D
 
A
T
 
R
I
G
H
T
 
A
N
C
L
E
S
 
T
O
 
T
H
E

L
O
N
G
I
T
U
D
I
N
A
L
 
A
X
I
S
 
O
F
 
T
H
E
 
S
I
D
E
W
A
L
K
.

1
3
.
 W
H
E
R
E
 T
H
E
 S
I
D
E
W
A
L
K
S
 A
B
U
T
 
A
 
D
R
I
V
E
W
A
Y
,
 C
U
R
B
,
 INLET, O

R
R
E
T
A
I
N
I
N
G
 
W
A
L
L
,
 A
P
P
R
O
V
E
D
 
E
X
P
A
N
S
I
O
N
 
M
A
T
E
R
I
A
L
 S
H
A
L
L
 
B
E

P
L
A
C
E
D
 
A
L
O
N
G
 
T
H
B
R
 
E
N
T
I
R
E
 
L
E
N
G
T
H
,
 S
I
M
I
L
A
R
 
E
X
P
A
N
S
I
O
N

M
A
T
E
R
I
A
L
 
S
H
A
L
L
 
B
E
 
P
L
A
C
E
D
 
A
R
O
U
N
D
 
A
L
L
 
O
B
S
T
R
U
C
T
I
O
N
S

P
R
O
T
R
U
D
I
N
G
 
T
H
R
O
U
G
H
 
T
H
E
 
S
I
D
E
W
A
L
K
S
.

1
4
.
 T
H
E
 
R
E
I
N
F
O
R
C
E
)
 C
O
N
C
R
E
T
E
 
S
I
D
E
W
A
L
K
 
S
H
A
L
L
 
B
E
 
P
L
A
C
E
D

O
N
 
A
 
B
E
D
D
I
N
G
 
M
A
T
E
R
I
A
L
 
O
F
 
B
A
N
K
 
S
A
N
D
.
 A
T
 
A
 
M
I
N
I
M
U
M
 
O
F
 
2
'

T
H
I
C
K
.

1
9
.
 
T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
M
J
.
 A
D
J
U
S
T
 
A
L
L
 
B
O
X
E
S
 
I
N
C
L
U
D
I
N
G

TRAFFIC 
C
O
N
T
R
O
L
 G
R
O
U
N
D
 
B
O
X
E
S
.
 V
A
L
V
E
 
A
N
D
 
M
E
T
E
R
 
B
O
X
E
S
.

M
A
N
H
O
L
E
S
.
 A
N
D
 
O
T
H
E
R
 
O
B
J
E
C
T
S
 
IN 

T
H
E
 
G
R
O
U
N
D
 
T
H
A
T
 
A
R
E
 
IN

T
H
E
 
P
A
T
H
 
O
F
 
T
H
E
 
S
D
E
W
A
L
K
 
O
R
 
T
R
A
I
L
 
T
O
 
M
A
T
C
H
 
T
R
A
I
L

E
L
E
V
A
T
I
O
N
.

1
6
.
 T
H
E
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
M
A
I
N
T
A
I
N
 
P
O
S
I
T
I
V
E
 
D
R
A
I
N
A
G
E

A
L
O
N
G
 
D
I
T
C
H
E
S
 
A
N
D
 
T
O
 
I
N
T
E
R
C
E
P
T
O
R
 
S
T
R
U
C
T
U
R
E
S
 6
 P
R
O
T
E
C
T

I
N
L
E
T
S
 F
R
O
M
 
S
E
D
I
M
E
N
T
.
 D
U
R
I
N
G
 
C
O
N
S
T
R
U
C
T
X
J
N
.
 A
N
Y
 
D
I
T
C
H
E
S

A
N
D
 
S
T
R
U
C
T
U
R
E
S
 
D
I
S
T
U
R
B
E
D
 
S
H
A
L
L
 
B
E
 
R
E
-
C
O
N
S
T
R
U
C
T
E
D
 
I
N

T
H
E
 
S
A
M
E
 
L
O
C
A
T
I
O
N
 
A
N
D
 
S
I
Z
E
 
A
S
 
P
R
E
-
C
O
N
S
T
R
U
C
T
I
O
N

C
O
N
D
m
O
N
S
.

1 7
.
 
C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 (
»
A
D
E
 
A
D
J
A
C
E
N
T
 
G
R
O
U
N
D
 
T
O

S
I
D
E
W
A
L
K
 
O
R
 
T
R
A
I
L
 A
S
 
N
E
C
E
S
S
A
R
Y
 
A
N
D
 
R
E
-
G
R
A
D
E
 
A
R
E
A
S
 
A
S

S
H
O
W
N
 
O
H
 
T
H
E
 
P
L
A
N
S
.

1
8
.
 C
O
N
T
R
A
C
T
O
R
 
S
H
A
L
L
 
B
E
 
R
E
S
P
O
N
S
I
B
L
E
 
F
O
R
 
A
N
D

A
D
E
Q
U
A
T
E
L
Y
 P
R
O
T
E
C
T
 
E
X
I
S
T
I
N
G
 
S
T
R
U
C
T
U
R
E
S
.
 U
G
K
T
S
,
 S
I
G
N
S
,

P
O
L
E
S
,
 U
T
I
U
T
I
E
S
 
I
N
C
L
U
D
I
N
G
 
I
R
R
I
G
A
T
X
M
 
S
Y
S
T
E
M
S
.
 T
R
E
E
S
.

S
H
R
U
B
S
.
 A
N
D
 
O
T
H
E
R
 
A
D
J
O
I
N
I
N
G
 
F
A
C
I
L
I
T
I
E
S
.
 
C
O
N
T
I
M
C
r
O
R
 
S
H
A
L
L

R
Q
>
A
I
R
 
O
R
 
R
E
P
L
A
C
E
 
A
L
L
 
E
X
I
S
T
I
N
G
 
F
A
C
I
L
I
T
I
E
S
 
Q
A
M
A
G
O
)
 B
Y

C
O
N
S
T
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[itf!

I

G
E
N
E
R
A
L
 
N
O
T
E
S
 
F
O
R
 
A
L
L
 
E
L
E
C
T
R
I
C
A
L
 
W
O
R
K

1. T
h
e
 location 

o
f
 oil conduits, junction 

b
o
x
e
s
,
 g
r
o
u
n
d
 
b
o
x
e
s
,
 a
n
d
 
electrical s

e
r
v
i
c
e
s
 is

diogrammotic 
and 

m
o
y
 
be 

shifted 
to 

a
c
c
o
m
m
o
d
a
t
e
 field 

conditions.

2. Provide 
n
e
w
 
a
n
d
 
unused 

materlols. E
n
s
u
r
e
 
thot oil materials a

n
d
 
instollotions c

o
m
p
l
y
 
with

the 
applicable 

articles 
o
f
 t
h
e
 
National Electrical C

o
d
e
 
<
N
E
C
>
,
 T
x
O
O
T
 
s
t
o
n
d
o
r
d
s
 a
n
d

specifications. National Electrical M
o
n
u
f
o
c
t
u
r
e
r
s
 
Association (

N
E
M
A
)
,
 o
n
d
 
o
r
e
 
listed 

b
y

Underwriters L
o
b
o
r
o
t
o
r
i
e
s
 (
U
L
)
 o
r
 a
 
Notionolly 

R
e
c
o
g
n
i
z
e
d
 
Testing 

L
a
b
 (
N
R
T
L
)
.
 N
R
T
L
s
 s
u
c
h

a
s
 C
a
n
a
d
i
a
n
 S
t
o
n
d
a
r
d
 
Associotion (

C
S
A
)
,
 Intertek 

Testing 
S
e
r
v
i
c
e
s
 N
A
 Inc., o

r
 F
M
 
A
p
p
r
o
v
a
l
s

L
L
C
 
c
a
n
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
equivolent t

o
 
U
L
.
 W
h
e
r
e
 
r
e
f
e
r
e
n
c
e
 
is 

m
a
d
e
 
t
o
 
N
E
M
A
 
listed 

d
e
v
i
c
e
s
.

I
n
t
e
r
n
a
t
i
o
n
a
l
 E
l
e
c
t
r
o
t
e
c
h
n
i
c
a
l
 C
o
m
m
i
s
s
i
o
n
 
<
I
E
C
)
 listed 

d
e
v
i
c
e
s
 
will n

o
t
 b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
n

a
c
c
e
p
t
a
b
l
e
 
e
q
u
a
l
 t
o
 
o
 
N
E
M
A
 
listed 

d
e
v
i
c
e
.
 A
c
c
e
p
t
o
b
l
e
 
d
e
v
i
c
e
s
 
m
a
y
 
h
a
v
e
 
b
o
t
h
 
a
 
N
E
M
A
 
a
n
d
 
l
E
C

listing. Faulty 
fobrication o

r
 
p
o
o
r
 
w
o
r
k
m
a
n
s
h
i
p
 
in 

a
n
y
 
moterial, e

q
u
i
p
m
e
n
t
,
 o
r
 installation

is 
justification 

for rejection. R
e
p
l
a
c
e
 
or reinstoll r

e
j
e
c
t
e
d
 
material or e

q
u
i
p
m
e
n
t
 a
t
 n
o

additionol c
o
s
t
 t
o
 
t
h
e
 
D
e
p
a
r
t
m
e
n
t
.

3. Miscelloneous nuts, bolts a
n
d
 
h
o
r
d
w
o
r
e
,
 e
x
c
e
p
t
 for 

high 
s
t
r
e
n
g
t
h
 
bolts, m

o
y
 
b
e
 
stainless

steel when 
plans specify 

golvonized, provided 
the bolt size is ^/z 

in. or less in diameter.

4
.
 Provide 

the 
following 

test e
q
u
i
p
m
e
n
t
 o
s
 required 

b
y
 
t
h
e
 
Engineer t

o
 
c
o
n
f
i
r
m
 
c
o
m
p
l
i
a
n
c
e
 
with

the controct ond 
the 

NEC^ voltmeter, a
m
m
e
t
e
r
,
 m
e
g
o
h
m
 
m
e
t
e
r
 <1000 

volt D
C
)
,
 ground 

resistance
tester, torque 

wrenches, o
n
d
 
torque 

screwdrivers. E
n
s
u
r
e
 
all equipment h

a
s
 b
e
e
n
 
properly

colibroted 
within 

the 
last yeor. P

r
o
v
i
d
e
 
colibration 

certification 
t
o
 
t
h
e
 
Engineer u

p
o
n

request. O
p
e
r
a
t
e
 
test e

q
u
i
p
m
e
n
t
 during 

inspection a
s
 r
e
q
u
e
s
t
e
d
 
b
y
 
the 

Engineer.

5
.
 Install grounding a

s
 s
h
o
w
n
 
o
n
 
the 

plans o
n
d
 
in 

o
c
c
o
r
d
o
n
c
e
 
with the 

N
E
C
.
 Ensure 

all metallic
conduits: m

e
t
a
l
 poles: luminoiresi a

n
d
 
m
e
t
a
l
 e
n
c
l
o
s
u
r
e
s
 o
r
e
 
b
o
n
d
e
d
 
t
o
 
the 

e
q
u
i
p
m
e
n
t
 g
r
o
u
n
d
i
n
g

c
o
n
d
u
c
t
o
r
.
 P
r
o
v
i
d
e
 
s
t
r
a
n
d
e
d
 
b
o
r
e
 
c
o
p
p
e
r
 or g

r
e
e
n
 
insulated 

g
r
o
u
n
d
i
n
g
 
c
o
n
d
u
c
t
o
r
s
.
 G
r
o
u
n
d
 
r
o
d
s
,

connectors, and 
bonding j

u
m
p
e
r
s
 are subsidiary 

to 
the 

various 
bid items.

6
.
 W
h
e
n
 required 

b
y
 
the 

Engineer, notify 
the 

D
e
p
o
r
t
m
e
n
t
 in 

writing 
o
f
 moterials f

r
o
m
 
t
h
e

Material P
r
o
d
u
c
e
r
s
 
List <

M
P
L
)
 intended 

for 
u
s
e
 
o
n
 
e
a
c
h
 
project. Prequalified 

materiols 
a
r
e

listed 
o
n
 the 

M
P
L
 o
n
 
T
x
O
O
T
'
s
 
website 

under "
R
o
a
d
w
a
y
 
Illumination 

a
n
d
 
Electrical Supplies."

N
o
 
s
u
b
s
t
i
t
u
t
i
o
n
s
 
will b

e
 
a
l
l
o
w
e
d
 
f
o
r
 
m
a
t
e
r
i
a
l
s
 
o
n
 
t
h
i
s
 
list.

C
O
N
D
U
I
T

A
.
 M
A
T
E
R
I
A
L
S

1. P
r
o
v
i
d
e
 
conduit, junction 

b
o
x
e
s
,
 fittings, o

n
d
 
h
a
r
d
w
a
r
e
 
a
s
 
per 

T
x
D
O
T
 
D
e
p
o
r
t
m
e
n
t
a
l
M
a
t
e
r
i
o
l

Specification (
D
M
S
)
 1
1
0
3
0
 
"
C
o
n
d
u
i
t
"
 o
n
d
 
I
t
e
m
 
6
1
8
 "
C
o
n
d
u
i
t
"
 o
f
 T
x
D
O
T
'
s
 "
S
t
o
n
d
a
r
d
 
Specifications

F
o
r
 Construction 

A
n
d
 
M
o
i
n
t
e
n
o
n
c
e
 
O
f
 H
i
g
h
w
a
y
s
,
 S
t
r
e
e
t
s
,
 A
n
d
 
Bridges," lotest edition. P

r
o
v
i
d
e

conduits listed 
under Item 

6
1
8
 o
n
 the 

M
P
L
 
under "

R
o
a
d
w
a
y
 
Illumination a

n
d
 
Electrical Supplies."

Provide conduit types according 
to 

the 
descriptive 

c
o
d
e
 or a

s
 s
h
o
w
n
 
o
n
 the 

plans. D
o
 
not

substitute 
o
t
h
e
r
 t
y
p
e
s
 o
f
 conduits for 

t
h
o
s
e
 
s
h
o
w
n
.
 P
r
o
v
i
d
e
 
liquidtight flexible 

m
e
t
a
l
 conduit

(
L
F
M
C
)
 w
h
e
n
 flexible 

conduit is called 
for o

n
 
galvanized 

steel rigid 
metallic 

conduit (
R
M
C
)

s
y
s
t
e
m
s
.
 Provide liquidtight flexible 

nonmetoilic 
conduit (

L
F
N
C
)
 w
h
e
n
 flexible 

conduit is
called 

f
o
r
 o
n
 
polyviny! chloride (

P
V
C
)
 s
y
s
t
e
m
s
.

2. Provide 
galvanized s

t
e
e
l
R
M
C
 
for allexposed 

conduits, unless 
otherwise 

s
h
o
w
n
 
o
n
 
the 

plans.
P
r
o
p
e
r
l
y
 
b
o
n
d
 
oil m

e
t
o
l
 c
o
n
d
u
i
t
s
.

3
.
 Unless o

t
h
e
r
w
i
s
e
 s
h
o
w
n
 
o
n
 
the 

plans, provide 
junction 

b
o
x
e
s
 
with 

a
 
m
i
n
i
m
u
m
 
size 

o
s
 s
h
o
w
n
 in

the 
following 

table, which 
applies 

t
o
 
the 

g
r
e
a
t
e
s
t
 n
u
m
b
e
r
 o
f
 c
o
n
d
u
c
t
o
r
s
 entering 

the 
b
o
x

through 
o
n
e
 
conduit with 

n
o
 
m
o
r
e
 
t
h
o
n
 
four conduits 

per 
b
o
x
.
 W
h
e
n
 
a
 
m
i
x
t
u
r
e
 
o
f
 c
o
n
d
u
c
t
o
r

sizes Is 
p
r
e
s
e
n
t
,
 c
o
u
n
t
 the 

c
o
n
d
u
c
t
o
r
s
 o
s
 if ailare 

o
f
 t
h
e
 
lorger size. F

o
r
 situations

n
o
t
 applicable 

t
o
 
the 

table, size 
junction 

b
o
x
e
s
 in 

a
c
c
o
r
d
a
n
c
e
 
with 

N
E
C
.

3
 
C
O
N
D
U
C
T
O
R
S

5
 
C
O
N
O
U
C
T
O
R
S

7
 
C
O
N
D
U
C
T
O
R
S

1
0
"
 
X
 
1
0
"
 
X
 
4
"

4
.
 Junction 

b
o
x
e
s
 
with 

a
n
 internal v

o
l
u
m
e
 
o
f
 less 

than 
1
0
0
 
cu. in. a

n
d
 
s
u
p
p
o
r
t
e
d
 
b
y

entering 
r
a
c
e
w
a
y
s
 m
u
s
t
 h
a
v
e
 
t
h
r
e
a
d
e
d
 
entries 

or 
h
u
b
s
 identified 

for 
the intended

p
u
r
p
o
s
e
 
a
n
d
 
s
u
p
p
o
r
t
e
d
 
b
y
 
c
o
n
n
e
c
t
i
o
n
 o
f
 t
w
o
 
or 

m
o
r
e
 
rigid 

m
e
t
o
l
 conduits. S

e
c
u
r
e

c
o
n
d
u
i
t
 
within 

3
 
ft. o

f
 t
h
e
 
e
n
c
l
o
s
u
r
e
 
o
r
 
within 

I
B
 
in. o

f
 t
h
e
 
e
n
c
l
o
s
u
r
e
 
if all

conduit entries o
r
e
 
o
n
 
t
h
e
 
s
a
m
e
 
side. Mechonically 

s
e
c
u
r
e
 
all junction 

b
o
x
e
s
 
with

an inlernol volume greater thon 
1
0
0
 cu. inches.

5
.
 P
r
o
v
i
d
e
 
h
o
t
 dipped 

galvanized 
c
a
s
t
 iron 

or 
s
a
n
d
 
c
o
s
t
 a
l
u
m
i
n
u
m
 
outlet b

o
x
e
s
 for

junction 
b
o
x
e
s
 containing 

only 
1
0
 
A
W
G
 
or 12 

A
W
G
 
conductors. D

o
 not use 

die 
cast

oluminum 
boxes. Size 

outlet b
o
x
e
s
 according 

to 
the 

N
E
C
.

6
.
 D
o
 
n
o
t
 u
s
e
 intermediate 

m
e
t
a
l
 conduit (

I
M
C
)
 or electrical metallic 

tubing (
E
M
T
)

unless 
specifically 

required 
by 

the 
plon 

sheets. W
h
e
n
 E
M
T
 
is called 

for, provide
junction 

b
o
x
e
s
 m
o
d
e
 
f
r
o
m
 
galvanized 

steel sheeting, listed 
ond 

a
p
p
r
o
v
e
d
 
for outdoor

use. unless 
otherwise 

n
o
t
e
d
 
o
n
 
the 

plans. Size 
all galvanized 

steel junction 
b
o
x
e
s

in 
o
c
c
o
r
d
o
n
c
e
 
with 

t
h
e
 
N
E
C
.
 P
r
o
v
i
d
e
 
junction 

b
o
x
e
s
 
for I

M
C
 
conduit s

y
s
t
e
m
s
 that m

e
e
t

the s
o
m
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
for junction 

b
o
x
e
s
 
u
s
e
d
 
with 

R
M
C
 
s
y
s
t
e
m
s
.

7
.
 P
r
o
v
i
d
e
 
P
V
C
 
junction 

b
o
x
e
s
 intended 

for o
u
t
d
o
o
i

otherwise 
n
o
t
e
d
 
o
n
 
the 

plans.
I P

V
C
 
conduit s

y
s
t
e
m
s
,
 unless

8. Provide P
V
C
 elbows in P

V
C
 
conduit systems, unless otherwise shown on the 

plons. Use only
0
 flat, high tensile strength polyester fiber pull tape for pulling conductors through

the P
V
C
 
conduit system. W

h
e
n
 galvanized 

steelRMC 
elbows are specifically called 

for in
the plans and ony 

portion of the R
M
C
 
elbow 

is buried less than 18 
in., ground the R

M
C

elbow 
by 

means of o grounding bushing on o
 rigid 

metal extension. Grounding of the rigid
m
e
t
a
l
 e
l
b
o
w
 
is 

n
o
t
 required 

if the 
entire 

R
M
C
 
e
l
b
o
w
 
is 

e
n
c
o
s
e
d
 
in 

o
 
m
i
n
i
m
u
m
 
of 2

 in. o
f

concrete. P
V
C
 
extensions are allowed 

on these concrete encosed 
rigid 

metol elbows. R
M
C
 
or

P
V
C
 
e
l
b
o
w
s
 o
r
e
 
subsidiary 

t
o
 
various 

bid 
i
t
e
m
s
.

9
.
 W
h
e
n
 required, provide High-Density Polyethylene (

H
O
P
E
)
 conduit with factory Instolled internol

conductors according to Item 
6
2
2
 "Duct Coble." At the Controctor's request and 

with opprovalby
the 

Engineer, substitute 
H
O
P
E
 
conduit with 

n
o
 
c
o
n
d
u
c
t
o
r
s
 for bored 

schedule 4
0
 
or schedule 8

0
 P
V
C

conduit bid 
under Item 

618. Ensure 
b
o
r
e
d
 
H
O
P
E
 
substituted 

for P
V
C
 
Is schedule 

4
0
 a
n
d
 
of the s

o
m
e

size P
V
C
 
colled for in the 

plans. Ensure the substituted 
H
O
P
E
 
m
e
e
t
s
 the requirements of Item 

6
2
2
,

except that the conduit is supplied 
without factory-installed 

conductors. M
o
k
e
 
the 

transition 
of

the 
H
O
P
E
 
conduit to P

V
C
 (or R

M
C
 
elbow 

when required) at the bore pit. Provide conduit of the size
ond schedule os s

h
o
w
n
 on 

the plans. D
o
 
not extend substituted 

conduit Into 
ground 

boxes or
foundotions. Provide P

V
C
 
or golvonized 

steelRMC 
elbows os called for at all ground boxes and

f
o
u
n
d
a
t
i
o
n
s
.

10. U
s
e
 
two-hole 

strops 
w
h
e
n
 supporting 

2
 in. a

n
d
 larger conduits. O

n
 
electrical service 

poles,
properly sized stoinless steel or hot dipped 

golvonized 
one-hole standoff strops are allowed on

t
h
e
 
s
e
r
v
i
c
e
 
r
i
s
e
r
 
c
o
n
d
u
i
t
.

8
.
 C
O
N
S
T
R
U
C
T
I
O
N
 
M
E
T
H
O
D
S

1. Provide 
a
n
d
 
install exponsion 

joint conduit fittings o
n
 
all structure-mounted 

conduits 
at

the structure's exponsion 
joints to 

allow 
for 

m
o
v
e
m
e
n
t
 of the conduit. In oddition, provide

a
n
d
 
Install expansion 

joint fittings o
n
 
cll continuous runs of galvanized 

s
t
e
e
l
R
M
C
 
conduit

externolly 
e
x
p
o
s
e
d
 
o
n
 
structures s

u
c
h
 
a
s
 
bridges 

at m
o
x
i
m
u
m
 
intervols o

f
 1
5
0
 ft. W

h
e
n

requested 
b
y
 
the 

project Engineer, supply 
manufacturer's specification sheet for exponsion

joint conduit fittings. Repair or reploce exponsion joint fittings that d
o
 
not allow 

for
m
o
v
e
m
e
n
t
 at no 

odditlonal cost to 
the Department. Provide 

the 
method of determining 

the
a
m
o
u
n
t
 of expansion 

to 
the 

Engineer upon 
request. D

o
 
not use 

L
F
M
C
 
or L

F
N
C
 
a
s
 o
 substitute

for the required 
expansion 

conduit fittings.

2. S
p
o
c
e
 all conduit supports at m

a
x
i
m
u
m
 
intervals of 5

 ft. Install conduit spacers when
ottaching 

metal conduit to surface 
of concrete structures. S

e
e
 "Conduit Mounting 

Options"
o
r
 E
D
(
2
)
.
 Install c

o
n
d
u
i
t
 s
u
p
p
o
r
t
 within 

3
 
ft. o

f
 all e

n
c
l
o
s
u
r
e
s
 a
n
d
 
c
o
n
d
u
i
t
 terminations.

3. D
o
 not attach conduit supports directly 

to pre-stressed concrete beoms except as shown
specificolly 

in 
the 

plans or a
s
 
o
p
p
r
o
v
e
d
 
b
y
 
the 

Engineer.

4. Unless otherwise s
h
o
w
n
 on the 

plans, jock or bore conduit ploced 
beneath existing 

roodwoys,
driveways, sidewalks, or after the 

base 
or surfacing 

operation hos begun. Backfill and
c
o
m
p
a
c
t
 the 

bore pits below 
the conduit per Item 

4
7
6
 "Jocking, Boring, or Tunneling 

Pipe
or B

o
x
"
 prior to installing 

conduit or duct cable 
to 

prevent bending 
of the connections.

5
.
 W
h
e
n
 placing conduit in 

the 
s
u
b
-
g
r
o
d
e
 
of n

e
w
 
r
o
o
d
w
o
y
s
,
 backfill all trenches with excavoted

material unless otherwise 
noted 

o
n
 
the 

plans. W
h
e
n
 
placing 

conduit in 
the s

u
b
-
b
a
s
e
 
of

n
e
w
 
r
o
o
d
w
o
y
s
,
 backfill oil trenches 

with 
cement-stabilized 

b
a
s
e
 
o
s
 per requirements of

Items 110 
"Excavation", 4

0
0
 "Excovotion 

and 
Backfill for Structures", 4

0
1
 "Flowoble

Backfill", 4
0
2
 "Trench Excovotion Protection", and 4

0
3
 "
T
e
m
p
o
r
a
r
y
 Special Shoring."

6. Provide 
and 

place 
warning 

tope approximotely 
10 in. obove 

all trenched 
conduit as 

per Item 
618.

7. During construction, tempororily cop or plug open ends of oil conduit and raceways immediately
ofter instollation to 

prevent entry 
of dirt, debris ond 

onimols. Temporary cops constructed 
of

duroble duct tope ore 
allowed. Tightly 

fix 
the tope to the conduit opening. Clean out the

conduit and 
prove it clear in accordance with item 

6
1
8
 prior to installing any conductors.

8. Ensure conduit entry into the top of ony enclosure is woterproof by instolling conduit sealing
hubs or using 

boxes with threaded 
bosses. This includes surface 

mounted safety 
switches, meter

cons, service enclosures, ouxiliory 
enclosures and junction 

boxes. Grounding 
bushings o

n
 water

tight sealing 
h
u
b
s
 ore 

not required.

9. Fit the ends of oil P
V
C
 
conduit terminotions with bushings or bell end fittings. Provide and

instolla 
grounding 

type 
bushing o

n
 
oil metal conduit terminations.

10. Install o
 bonding jumper from 

each grounding 
bushing 

to the 
nearest ground rod. grounding lug.

or equipment grounding conductor. E
n
s
u
r
e
 
oil bonding j

u
m
p
e
r
s
 ore 

the 
s
a
m
e
 
size 

o
s
 the equipment

grounding 
conductor. Bonding of conduit used os a 

casing under roadways for duct coble Is not
required, if the duct extends the fulllength through 

the cosing.

11. At oil electrical services, install 0
 6
 A
W
G
 
solid 

c
o
p
p
e
r
 grounding 

electrode 
conductor.

12. Ploce conduits entering 
ground 

b
o
x
e
s
 s
o
 
that the 

conduit openings are 
between 3

 in. a
n
d
 6
 
in.

f
r
o
m
 
the 

b
o
t
t
o
m
 
of the 

box. S
e
e
 
the ground 

b
o
x
 
detail o

n
 sheet ED(4).

13. Seal ends of oil conduits with duct seal, expandable foam, or by other methods opproved by
the Engineer. Seol conduit immediately 

after completion 
of conductor installation o

n
d
 
puH

tests. D
o
 
n
o
t
 u
s
e
 
d
u
c
t
 t
a
p
e
 
a
s
 a
 
p
e
r
m
a
n
e
n
t
 conduit sealant. D

o
 
n
o
t
 u
s
e
 
silicone 

caulk 
a
s
 a

c
o
n
d
u
i
t
 s
e
a
l
a
n
t
.

14. File s
m
o
o
t
h
 the cut ends of oil mounting strut ond conduit. Before installing, paint the field

cut e
n
d
s
 of oil mounting strut a

n
d
 
R
M
C
 (threaded 

or non-threoded) with zinc 
rich 

paint (94/( or
m
o
r
e
 zinc content) to 

alleviate 
oversproy. Use zinc rich 

point to 
touch 

up galvanized 
moterial

a
s
 allowed 

under Item 
4
4
5
 "Galvanizing." D

o
 not point non-galvanized 

moteriolwith a 
zinc 

rich
point O

S
 o
n
 
ahernative for moterials required 

to 
b
e
 galvanized.

T
h
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Tfanaportatton

n
a
m
e

O
p
e
r
a
t
l
o
n
a

D
M
a
h
n

S
t
a
n
t
f
a
n
i

E
L
E
C
T
R
I
C
A
L
 
D
E
T
A
I
L
S

C
O
N
D
U
I
T
S
 
&
 
N
O
T
E
S

E
D
(
1
)
-
1
4



'
"
E
x
p
a
n
s
i
o
n
 
A
n
c
h
o
r
s

&
 
T
h
r
e
a
d
e
d
 
R
o
d
s

C 56' Diame'ter

C
o
n
d
u
i
t
 S
p
a
c
e
r

(
m
o
u
n
t
i
n
g
 
s
h
o
e
)

H
o
t
-
d
i
p
p
e
d

g
a
l
v
a
n
i
z
e
d

m
a
l
l
e
a
b
l
e

c
o
n
d
u
i
t
 s
t
r
a
p

S
t
r
u
t
 T
y
p
e

S
t
a
i
n
l
e
s
s
 
s
t
e
e
l

or h
o
t
 d
i
p
p
e
d

golvanized
C
o
n
d
u
i
t
 S
t
r
o
p

Conduit Mounting
C
h
a
n
n
e
l
 (
B
-
l
i
n
e
,

K
i
n
d
o
r
f
,
 U
n
i
s
t
r
u
t

o
r
 e
q
u
a
l
)
 (
H
o
t
 dip

galvanized)

—
S
t
o
i
n
l
e
s
s
 s
t
e
e
l

expansion o
n
c
h
o
r
:

f
o
r
 c
o
n
d
u
i
t

up to 1 %
"
 use

'
A
"
 dio. onchor.

F
o
r
 conduits 

1
1/2"

t
o
 
2
"
 u
s
e
 

d
i
a
.

a
n
c
h
o
r
.
 
A
n
c
h
o
r

depth 
1" min..

1 '/z" m
a
x
.

C
O
N
D
U
I
T
 
M
O
U
N
T
I
N
G
 
O
P
T
I
O
N
S

S
t
a
i
n
l
e
s
s

steel e
x
p
o
n
s
i
o
n

a
n
c
h
o
r
.
 A
n
c
h
o
r

d
e
p
t
h
 
1
"
 min.,

1 y
z
"
 m
o
x
.

C
O
N
D
U
I
T
 
H
A
N
G
I
N
G
 
D
E
T
A
I
L

C
O
N
D
U
I
T
 
M
O
U
N
T
I
N
G
 
C
H
A
N
N
E
L

h
.
f
=
2
 W

%-D.o. 
I

E
x
p
a
n
s
i
o
n
 

f

T
h
r
e
a
d
e
d
 
C
o
u
p
l
e
r
 N
u
t

H
e
x
 
N
u
t
.
 Split L

o
c
k

W
o
s
h
e
r
 &
 
S
q
u
a
r
e
 
or

O
v
e
r
s
i
z
e
d
 
C
u
t
 
W
a
s
h
e
r

H
A
N
G
E
R
 
A
S
S
E
M
B
L
Y
 
D
E
T
A
I
L

E
L
E
C
T
R
I
C
 
C
O
N
D
U
I
T
 
T
O
 
B
R
I
D
G
E
 
D
E
C
K
 
A
T
T
A
C
H
M
E
N
T

T
Y
P
I
C
A
L
 
C
O
N
D
U
I
T
 
E
N
T
R
Y
 
T
O
 
B
R
I
D
G
E
 
S
T
R
U
C
T
U
R
E
 
D
E
T
A
I
L

E
X
P
A
N
S
I
O
N
 
A
N
C
H
O
R
 
N
O
T
E
S
 
F
O
R
 
B
R
I
D
G
E
 
D
E
C
K
 
A
T
T
A
C
H
M
E
N
T

1. Use torque controlled 
mechanicol expansion anchors thot ore approved for

use in 
c
r
a
c
k
e
d
 concrete 

by 
the International C

o
d
e
 Council, Evaluotfon

Service (ICC-ES). The chosen onchor product shell hove 0
 designated

I
C
C
-
E
S
 
Evaluotion 

Report n
u
m
b
e
r
,
 a
n
d
 H
s
 approval stotus shollbe

mointained 
o
n
 
the 

I
C
C
-
E
S
 
website 

u
n
d
e
r
 Division 0

3
1
6
0
0
 for C

o
n
c
r
e
t
e

A
n
c
h
o
r
s
.

2. Unless otherwise a
p
p
r
o
v
e
d
 
b
y
 
the Engineer: d

o
 
not use adhesive 

onchors:
d
o
 
not use exponsion anchors thot ore 

not included in the ICC-ES 
approval

Ifsti and d
o
 
not use expansion anchors that are 

only approved for use in
u
n
c
r
o
c
k
e
d
 
c
o
n
c
r
e
t
e
.

3. Use anchors manufactured 
with stoinless steel expansion wedges. Anchors

m
a
n
u
f
a
c
t
u
r
e
d
 
with c

a
r
b
o
n
 steel expansion 

w
e
d
g
e
s
 ore 

not allowed. Anchor
bodies c

o
n
 b
e
 either zinc-plated 

c
o
r
b
o
n
 steel or stainless steel. For

applicotion in 
morine environment, both 

the onchor body ond expansion
w
e
d
g
e
 
shollbe 

stainless 
steel.

4
.
 Install a

n
c
h
o
r
s
 a
s
 s
h
o
w
n
 o
n
 the 

plans a
n
d
 in 

a
c
c
o
r
d
a
n
c
e
 
with 

the 
anchor

monufacturer's published 
instoilation instructions. Arrange o

 
field

demonstration 
test to 

evaluate the 
procedures o

n
d
 tools. T

h
e
 
test shall

be 
witnessed 

a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
the 

Engineer prior to 
furnishing 

onchors o
n

t
h
e
 
s
t
r
u
c
t
u
r
e
.

5
.
 Prior to 

hole drilling, use rebar locator to ensure cleoring of existing
d
e
c
k
 
s
t
r
a
n
d
s
 
o
r
 
r
e
i
n
f
o
r
c
e
m
e
n
t
.
 Install a

n
c
h
o
r
s
 
t
o
 
e
n
s
u
r
e
 
a
 
m
i
n
i
m
u
m
 
e
f
f
e
c
t
i
v
e

embedment depth, (
 el/} as shown. Increase < ef)as neeJfed to ensure sufficient

thread length for proper torqueing 
a
n
d
 
tightening 

of anchors.

6
.
 U
s
e
 
anchors of m

i
n
i
m
u
m
 
1
6
0
0
 
L
b
s
 tensile copocity (

m
i
n
i
m
u
m
 
of steel, concrete

breakout, a
n
d
 
concrete 

putlout strengths a
s
 determined 

b
y
 
AC! 3

1
8
 
Appendix D

)
at the required minimum 

embedment depth (
 ef). Nij* ioteral loads shall be

I
n
t
r
o
d
u
c
e
d
 
a
f
t
e
r
 
c
o
n
d
u
i
t
 Installotion.

O
l
p
m
d
o
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E
L
E
C
T
R
I
C
A
L
 
C
O
N
D
U
C
T
O
R
S

A
.
 M
A
T
E
R
I
A
L
 
I
N
F
O
R
M
A
T
I
O
N

1. Provide 
T
y
p
e
 
X
H
H
W
 
insulated 

c
o
n
d
u
c
t
o
r
s
 in 

a
c
c
o
r
d
a
n
c
e
 
with 

DeportmentolMateria!
Specificotion (

D
M
S
)
1
1
0
4
0
 "
C
o
n
d
u
c
t
o
r
s
"
 a
n
d
 
i
t
e
m
 
6
2
0
 "Electrical C

o
n
d
u
c
t
o
r
s
.
"
 P
r
o
v
i
d
e

conductors a
s
 listed 

o
n
 
the 

Material P
r
o
d
u
c
e
r
s
 List (

M
P
L
)
 o
n
 the D

e
p
a
r
t
m
e
n
t
 w
e
b
 site

under "
R
o
a
d
w
a
y
 
Illumination a

n
d
 Electrical Supplies" Item 

6
2
0
.
 Color c

o
d
e
 
insulated

c
o
n
d
u
c
t
o
r
s
 in 

c
o
n
f
o
r
m
a
n
c
e
 
with 

t
h
e
 
N
E
C
.
 Identify 

g
r
o
u
n
d
e
d
 (neutral) c

o
n
d
u
c
t
o
r
s
 
with

white insulotion. Identify 
grounding conductors (

g
r
o
u
n
d
 
wires) with 

green insulation
or bare conductors. Identify 

ungrounded (hot) conductors 
with 

a
n
y
 
color insulotion

except green, white, or gray. K
e
e
p
 color s

c
h
e
m
e
 consistent throughout the 

wiring
s
y
s
t
e
m
.
 Identify 

conductors 6
 American 

Wire 
G
o
u
g
e
 (
A
W
G
)
 o
n
d
 
smaller by 

continuous
color jacket. Identify 

electrical conductors 4
 
A
W
G
 
a
n
d
 larger by 

continuous color
jacket or b

y
 colored 

tape. W
h
e
n
 identifying 

conductors 
with 

colored 
tape, m

o
r
k
 
ot

least 6
 in. of the conductor's insulation 

with 
holf lops of tope.

2. Provide 
a
 solid 

copper 6
 A
W
G
 
grounding electrode 

conductor to 
b
o
n
d
 
the 

electrical
service equipment to 

the 
concrete e

n
c
a
s
e
d
 
grounding electrode 

or the ground 
rod 

a
t

the service 
locotion. C

o
n
n
e
c
t
 the grounding 

electrode conductor to 
the 

ground r
o
d

with d 
U
L
 
listed 

connector in 
a
c
c
o
r
d
a
n
c
e
 
with D

M
S
 
11040. C

o
n
n
e
c
t
 the grounding

electrode 
c
o
n
d
u
c
t
o
r
 t
o
 
t
h
e
 
c
o
n
c
r
e
t
e
 
e
n
c
a
s
e
d
 
g
r
o
u
n
d
i
n
g
 
electrode 

a
s
 s
h
o
w
n
 
in 

the
plans.

3. W
h
e
r
e
 t
w
o
 
or m

o
r
e
 
circuits are 

present in o
n
e
 
conduit or enclosure, permonently

identify 
the 

conductors of e
a
c
h
 
branch circuit b

y
 ottoching 

a
 
non-metallic 

tog
around 

both 
circuit conductors ot e

a
c
h
 accessible locotion. Provide 

togs with
t
w
o
 
strops, large 

e
n
o
u
g
h
 
t
o
 indicote 

circuit n
u
m
b
e
r
,
 letter, or o

t
h
e
r

identification 
a
s
 s
h
o
w
n
 in 

the 
plans. Print circuit identification 

o
n
 the 

tog
with 0

 p
e
r
m
o
n
e
n
l
 m
o
r
k
e
r
.

4. U
s
e
 listed 

compression 
or s

c
r
e
w
 
type 

pressure connectors, terrrtinai blocks, or
split bolt connectors for splicing 

a
s
 specified 

in D
M
S
 
11040. U

s
e
 
hot melt

adhesive 
tape 

to 
fill the g

a
p
 o
n
d
 
seal the 

e
n
d
s
 of heat shrink 

tubing. Provide
U
L
 listed 

gel-filled 
insulating 

splice covers. Splicing 
materials, insulating

moteridls, b
r
e
a
k
o
w
o
y
 
d
i
s
c
o
n
n
e
c
t
s
,
 splice 

c
o
v
e
r
s
,
 a
n
d
 
f
u
s
e
 
holders o

r
e

subsidiory 
to 

various 
bid 

i
t
e
m
s
.

B
.
 C
O
N
S
T
R
U
C
T
I
O
N
 
M
E
T
H
O
D
S

1. U
s
e
 only 

g
 flat, high 

tensile strength 
polyester fiber pull tope for pulling

conductors through 
the conduit s

y
s
t
e
m
.
 After instolling 

conductors in conduit,
p
e
r
f
o
r
m
 
c
o
n
d
u
c
t
o
r
 pull test. If a

 
c
o
n
d
u
c
t
o
r
 
c
o
n
n
o
t
 b
e
 
freely 

pulled, m
a
k
e
 
a
n
y

n
e
e
d
e
d
 
alterations 

or repairs 
a
t
 n
o
 
additional c

o
s
t
 t
o
 
t
h
e
 
d
e
p
a
r
t
m
e
n
t
.
 P
e
r
f
o
r
m

i
n
s
u
l
o
t
i
o
n
 
r
e
s
i
s
t
o
n
c
e
 
t
e
s
t
s
 
in 

o
c
c
o
r
d
o
n
c
e
 
w
i
t
h
 
I
t
e
m
 
6
2
0
.
 C
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
t
h
e

Engineer to 
witness t

h
e
 
tests.

2. L
e
a
v
e
 2
 ft. m

i
n
i
m
u
m
,
 3
 ft. m

a
x
i
m
u
m
 
length for e

a
c
h
 
conductor u

p
 to 

the 
splice in

ground 
boxes. L

e
a
v
e
 3
 ft. m

i
n
i
m
u
m
,
 4
 
ft. m

a
x
i
m
u
m
 
length 

of conductor in 
ground

b
o
x
e
s
 
w
h
e
n
 
pulled 

t
h
r
o
u
g
h
 
with 

n
o
 
splice. L

e
a
v
e
 
1 ft. m

i
n
i
m
u
m
,
 1.5 

ft. m
a
x
i
m
u
m

length 
o
f
 c
o
n
d
u
c
t
o
r
 a
t
 e
n
c
l
o
s
u
r
e
s
,
 w
e
a
t
h
e
r
h
e
o
d
s
 a
n
d
 
pole 

b
a
s
e
s
.

3. M
o
k
e
 
splices 

only 
in 

junction 
b
o
x
e
s
,
 g
r
o
u
n
d
 
b
o
x
e
s
,
 pole 

b
a
s
e
s
,
 o
r
 electrical

e
n
c
l
o
s
u
r
e
s
 a
n
d
 
u
s
e
 
only 

listed 
c
o
m
p
r
e
s
s
i
o
n
 
or s

c
r
e
w
 
t
y
p
e
 
p
r
e
s
s
u
r
e
 
c
o
n
n
e
c
t
o
r
s
,

terminal blocks, or split bolt connectors. Insulate 
splices 

with h
e
a
v
y
 
wall

heot shrink 
tubing 

or gel-filled 
insulating splice c

o
v
e
r
s
 to 

provide 
a

watertight splice. Overlap 
conductor insulation 

with 
heat shrink 

tubing o
m
i
n
i
m
u
m
 
of 2

 in. past both sides of the 
splice. W

h
e
r
e
 
heat shrink 

tubing
m
a
y
 
not shrink 

sufficiently 
to 

provide a
 
watertight seal around 

the 
individual

c
o
n
d
u
c
t
o
r
s
,
 prior to 

heating 
the 

tubing, i
n
c
r
e
a
s
e
 
t
h
e
 
d
i
a
m
e
t
e
r
 o
f
 the 

c
o
n
d
u
c
t
o
r

insulation 
using 

hot melt adhesive 
tape to 

provide 
a
 
wotertight seal b

e
t
w
e
e
n

the individual conductors a
n
d
 
the 

heat shrink 
tubing. Ensure 

the 
tope 

extends
p
a
s
t
 the 

h
e
a
t
 shrink 

tubing. U
s
e
 
h
o
t
 m
e
l
t
 o
d
h
e
s
i
v
e
 
t
a
p
e
 
t
o
 

fill the 
g
a
p
 
a
n
d

s
e
o
l
t
h
e
 
e
n
d
s
 o
f
 heat shrink 

tubing. H
e
a
t
 shrink 

tubing 
that o

p
p
e
o
r
s
 t
o
 
h
o
v
e

been 
burned, or 

overheoted, is considered 
defective a

n
d
 
m
u
s
t
 be reploced.

4
.
 Size a

n
d
 install gel-filled 

insulating 
splice c

o
v
e
r
s
 according to

monufocturer's specifications 
w
h
e
n
 
used 

in 
place of heot shrink 

tubing.

5
.
 Wire 

nuts 
with 

f
a
c
t
o
r
y
 
applied 

w
o
t
e
r
p
r
o
o
f
 seolont m

o
y
 
b
e
 
u
s
e
d
 
for 8

 
A
W
G
 
o
r

smaller conductors in 
a
b
o
v
e
 ground 

junction b
o
x
e
s
,
 but not in 

pole 
b
a
s
e
s
 or

ground 
boxes. Instoll wire 

nuts in 
o
n
 
upright position 

to 
prevent the

a
c
c
u
m
u
l
a
t
i
o
n
 
o
f
 w
a
t
e
r
.

6
.
 Support conductors in illumination 

poles 
with 

a
 
J-hook 

at the 
top of the 

pole.

7. W
h
e
n
 
terminating conductors, r

e
m
o
v
e
 
the 

insulation 
a
n
d
 
jocketing 

material without
nicking 

t
h
e
 
indlviduol s

t
r
a
n
d
s
 o
f
 t
h
e
 
c
o
n
d
u
c
t
o
r
.
 C
o
n
d
u
c
t
o
r
s
 with 

nicked 
individuol

c
o
n
d
u
c
t
o
r
 s
t
r
a
n
d
s
 o
r
 r
e
m
o
v
e
d
 
s
t
r
a
n
d
s
 
will b

e
 
c
o
n
s
i
d
e
r
e
d
 
d
o
m
a
g
e
d
.

8
.
 Replace conductors a

n
d
 
cables 

that are 
d
o
m
o
g
e
d
 
b
e
y
o
n
d
 
repair o

r
 that foil o

n
insulation 

resistonce 
test a

t
 n
o
 
odditiono! c

o
s
t
 t
o
 
the 

d
e
p
a
r
t
m
e
n
t
.

9
.
 D
o
 not repoir d

o
m
o
g
e
d
 
conductors 

with 
duct tope, electricol tape, or wire nuts.

U
s
e
 
only 

a
p
p
r
o
v
e
d
 
splicing 

m
e
t
h
o
d
s
.

10. D
o
 
not terminote 

m
o
r
e
 than 

o
n
e
 conductor under a

 single 
connector, unless 

the
connector is rated 

for multiple conductors. D
o
 not e

x
c
e
e
d
 
the 

pressure connector's
listing for m

a
x
i
m
u
m
 
n
u
m
b
e
r
 a
n
d
 
size 

of c
o
n
d
u
c
t
o
r
s
 allowed.

11. Install b
r
e
a
k
a
w
a
y
 
c
o
n
n
e
c
t
o
r
s
 
o
n
 
c
o
n
d
u
c
t
o
r
s
 
bid 

u
n
d
e
r
 I
t
e
m
 
6
2
0
 
w
h
e
n
e
v
e
r
 t
h
o
s
e

c
o
n
d
u
c
t
o
r
s
 
p
a
s
s
 t
h
r
o
u
g
h
 o
 
b
r
e
a
k
a
w
a
y
 
s
u
p
p
o
r
t
 device. Follow 

m
o
n
u
f
o
c
t
u
r
e
r
'
s

instructions 
w
h
e
n
 termlnoting conductors to 

b
r
e
a
k
a
w
a
y
 connectors. Properly 

torque
threaded 

connections. Proper terminations ore critical to 
the 

safe operotion of
b
r
e
o
k
o
w
a
y
 
devices. Trim 

waterproofing 
b
o
o
t
s
 o
n
 b
r
e
a
k
o
w
o
y
 c
o
n
n
e
c
t
o
r
s
 to 

fit snugly
around 

the 
conductor to 

ensure 
woterproof connection. Only 

o
n
e
 conductor m

a
y
 enter

Q
 single opening in o

 
boot. Provide 

waterproof boots 
with 

the correct n
u
m
b
e
r
 of

openings. L
e
a
v
e
 
unused 

openings factory 
sealed. U

s
e
 
prequalified 

b
r
e
a
k
o
w
o
y
 
connectors

O
S
 
s
h
o
w
n
 
o
n
 
t
h
e
 
M
P
L
.

12. Provide 
and install a separote stranded equipment grounding 

conductor
(
E
G
G
)
 in oil conduits that contain circuit wiring of 5

0
 
volts or more.

Unless shown elsewhere, size the E
G
G
 
to be the s

o
m
e
 size os the largest

c
u
r
r
e
n
t
 carrying 

c
o
n
d
u
c
t
o
r
 contained 

in 
the 

conduit. E
n
s
u
r
e
 
o
l
l
E
G
C
s

ore bonded 
together at every 

accessible location. For traffic signol
instollotions, provide a 

minimum 
size 8

 A
W
G
 
E
G
G
.
 The E

G
G
 
is paid for

u
n
d
e
r
 
I
t
e
m
 
6
2
0
.

C
.
 T
E
M
P
O
R
A
R
Y
 
W
I
R
I
N
G

1. Install t
e
m
p
o
r
o
r
y
 c
o
n
d
u
c
t
o
r
s
 a
n
d
 
electrical equipment in 

o
c
c
o
r
d
a
n
c
e
 
with

the 
N
E
C
 
orticle "

T
e
m
p
o
r
a
r
y
 
Instollotions" a

n
d
 
D
e
p
o
r
t
m
e
n
t
 standard sheets.

2. Provide a ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, p

o
w
e
r
 tools, ice 

machines, ice storoge 
bins

and refrigerators located outdoors ot grade. GFCI m
a
y
 be any one of the

following: molded cord and 
plug set, receptacle, or circuit breaker type.

3. Use listed 
wire nuts with foctory applied seolont for temporary 

wiring
w
h
e
r
e
 
a
p
p
r
o
v
e
d
.

4
.
 Enclose conductor splices 

within 
o
 listed 

enclosure or ground 
box, or ensure

the 
splices ore 

m
o
r
e
 
than 1

0
 
ft. o

b
o
v
e
 
g
r
a
d
e
 
verticolly 

a
n
d
 
m
o
r
e
 
thon 5

 ft.
horizontally f

r
o
m
 
ony 

metal structure. Where installing temporory conductors
in areas subject to 

vehicle 
traffic or mobile construction equipment, ensure

the 
vertical clearance 

to 
ground 

is at least 1
8
 
ft. w

h
e
n
 
m
e
o
s
u
r
e
d
 
at the

lowest point. G
r
o
u
n
d
 
m
e
s
s
e
n
g
e
r
 wires 

thot support p
o
w
e
r
 c
o
n
d
u
c
t
o
r
s
 in

c
o
n
f
o
r
m
o
n
c
e
 
w
i
t
h
 
t
h
e
 
N
E
C
.

5
.
 Protect o

n
d
 
w
h
e
n
 n
e
c
e
s
s
a
r
y
 
repoir a

n
y
 existing 

electrical conduits u
n
c
o
v
e
r
e
d

during 
the 

construction p
r
o
c
e
s
s
 in 

a
 
timely 

m
o
n
n
e
r
 o
n
d
 in 

c
o
n
f
o
r
m
a
n
c
e
 
with

t
h
e
 
N
E
C
.

G
R
O
U
N
D
 
R
O
D
S
 
&
 
G
R
O
U
N
D
I
N
G
 
E
L
E
C
T
R
O
D
E
S

A
.
 M
A
T
E
R
I
A
L
 
I
N
F
O
R
M
A
T
I
O
N

1. Provide a
n
d
 
install a

 grounding electrode a
t
 electrical services. Provide

ground rods according to Q
M
S
 11040 and the plans. Larger diameter or longer

length r
o
d
s
 m
a
y
 
b
e
 
called 

for in s
o
m
e
 
specific 

locations, s
e
e
 
the individual

plons sheets. C
o
n
c
r
e
t
e
 
e
n
c
a
s
e
d
 
grounding electrodes 

m
a
y
 
b
e
 coiled 

for in
specific locotions including 

electrical service, s
e
e
 individual plon sheets.

B
.
 C
O
N
S
T
R
U
C
T
I
O
N
 
M
E
T
H
O
D
S

1. Furnish 
auxiliory 

ground 
r
o
d
s
 for lightning 

protection a
n
d
 
install in soil,

concrete, or both, a
s
 colled 

for in the 
plans. F

o
r
 ground 

r
o
d
s
 installed

in concrete, ensure the connection of the conductor to the ground 
rod is

reodily 
accessible for inspection or repairs. For ground rods installed in

soil, ensure that the upper end is between 2
 to 

4
 in. below 

finished grade.

2. D
o
 
not place 

ground rods in the s
o
m
e
 drilled 

hole 
as a

 timber pole.

4
.
 R
e
m
o
v
e
 oil non-conductive 

coatings s
u
c
h
 

c
o
t
 t
h
e
 
c
l
a
m
p
 
location.

c
o
n
c
r
e
t
e
 
splatter f

r
o
m
 
t
h
e
 r
o
d

5
.
 R
o
u
t
e
 
oil c

o
n
d
u
c
t
o
r
s
 a
s
 short o

n
d
 
straight a

s
 possible 

for connection to
lightning 

protection 
ground 

rods. W
h
e
n
 o
 
bend 

is required, ensure 
o
 
m
i
n
i
m
u
m

r
a
d
i
u
s
 
b
e
n
d
 
o
f
 f
o
u
r
 i
n
c
h
e
s
 f
o
r
 
t
h
e
s
e
 
c
o
n
d
u
c
t
o
r
s
.

6. Unless otherwise 
called for in the plans, protect grounding electrode

conductors with non-metollic conduit. W
h
e
n
 
protecting grounding electrode

conductors with metal conduit, provide and install o grounding type bushing
a
n
d
 
properly sized 

bonding j
u
m
p
e
r
 o
n
 e
o
c
h
 
e
n
d
 
of the 

metol conduit.

7. Written outhorizotion is required 
before installing o

 ground rod In o
horizontol trench for rocky 

soil or a
 
solid 

rock 
b
o
t
t
o
m
.

S
e
t
 S
c
r
e
w
/
L
u
g

f
o
r
 m
a
k
i
n
g

c
o
n
n
e
c
t
i
o
n
s

S
e
a
l
 b
e
t
w
e
e
n

c
o
n
d
u
c
t
o
r
s
 
w
i
t
h

h
o
t
 m
e
l
t
 a
d
h
e
s
i
v
e

t
a
p
e
.
 T
a
p
e
 
t
o

e
x
t
e
n
d
 
p
o
s
t
 e
n
d

o
f
 tubing 

b
y

'/#" to 'A- 
V

—
 "
C
"
 c
l
a
m
p

t
y
p
e
 c
o
n
n
e
c
t
o
r

M
n
c
r
e
a
s
e

i
n
s
u
l
a
t
i
o
n

d
i
o
m
e
t
e
r
 
w
i
t
h

h
o
t
 m
e
l
t

adhesive 
tape.

T
a
p
e
 
to 

extend
p
a
s
t
 e
n
d
 
o
f

tubing 
b
y

'/«" to '
A
"

S
P
L
I
C
E
 
O
P
T
I
O
N
 
1

C
o
m
p
r
e
s
s
i
o
n
 
T
y
p
e

S
e
o
l
 b
e
t
w
e
e
n

c
o
n
d
u
c
t
o
r
s
 
w
i
t
h

h
o
t
 m
e
l
t
 a
d
h
e
s
i
v
e

t
a
p
e
.
 T
a
p
e
 
to

e
x
t
e
n
d
 
p
a
s
t
 e
n
d

o
f
 tubing 

b
y

/
e
"
 to 1/4"

W
r
o
p
 
split bolt

c
o
n
n
e
c
t
o
r
 
w
i
t
h

h
o
t
 m
e
l
t
 o
d
h
e
s
i
v
e

t
o
p
e
 
t
o
 
p
r
o
t
e
c
t

h
e
o
t
 s
h
r
i
n
k
 
f
r
o
m

s
h
a
r
p
 
e
d
g
e
s

H
n
c
r
e
a
s
e

i
n
s
u
l
a
t
i
o
n

d
i
a
m
e
t
e
r
 
w
i
t
h

h
o
t
 
m
e
l
t

o
d
h
e
s
i
v
e
 
t
o
p
e
.

T
a
p
e
 
t
o
 
e
x
t
e
n
d

p
a
s
t
 e
n
d
 
o
f

t
u
b
i
n
g
 
b
y

t
o

m
m

S
P
L
I
C
E
 
O
P
T
I
O
N
 
2

Split Bolt T
y
p
e

T
r
a
f
f
i
c

O
p
e
r
a
O
o
n
a

^
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-
C
l
o
s
s
 
A

C
o
n
c
r
e
t
e
 
A
p
r
o
n

(
w
h
e
n
 required)

Grounding
bushing f

o
r

R
M
C
.
 B
e
l
l
 e
n
d

fitting 
for

P
V
C
 (
4
)
 —
^

Apron-Full
D
e
p
t
h
 
o
f
 b
o
x

P
L
A
N
 
V
I
E
W

S
E
C
T
I
O
N
 
A
 
-
 
A

A
P
R
O
N
 
F
O
R
 
G
R
O
U
N
D
 
B
O
X

(1) Uniformly 
s
p
a
c
e
 e
n
d
s
 of conduits 

within 
the ground 

box. Position e
n
d
s
 of conduits s

o
that ground 

b
o
x
 
walls d

o
 
n
o
t
 interfere 

with the installation of grounding 
bushings

or bell e
n
d
 fittings.

(
2
)
 Maintain sufficient s

p
a
c
e
 
b
e
t
w
e
e
n
 
conduits 

to allow 
for proper installation 

of bushing.

(
4
)
 Install a

 
grounding 

bushing o
n
 
the 

upper e
n
d
 
of all R

M
C
 
terminating in a

 ground 
box.

G
r
o
u
n
d
 
R
M
C
 
e
l
b
o
w
s
 
w
h
e
n
 a
n
y
 
part o

f
 t
h
e
 
e
l
b
o
w
 
is less than 

1
8
 
in. b

e
l
o
w
 
t
h
e
 
b
o
t
t
o
m
 
o
f

the 
ground 

b
o
x
.
 Install a

 P
V
C
 
bushing 

or bell e
n
d
 
fitting 

o
n
 the 

upper e
n
d
 
of all P

V
C

conduits 
terminating 

in o
 
g
r
o
u
n
d
 
b
o
x
.

G
R
O
U
N
D
 
B
O
X
 
D
I
M
E
N
S
I
O
N
S

O
U
T
S
I
D
E
 
D
I
M
E
N
S
I
O
N
S
 
(
I
N
C
H
E
S
)

(Width 
X 
L
e
n
g
t
h
 
X
 
D
e
p
t
h
)

G
R
O
U
N
D
 
B
O
X
E
S

1. Provide polymer concrete ground 
boxes measuring 16x30x24 in. (WxLxD) or smoller in

accordance 
with Departmental Moterioi Specification (

D
M
S
)
 11070 "Ground B

o
x
e
s
"
 and

I
t
e
m
 
6
2
4
 "
G
r
o
u
n
d
 
B
o
x
e
s
.
"

2. Provide Type A, B, C, D, and E ground boxes as shown in the plons, and as listed on
the Moterial Producers List (MPL) on the Deportment web site under "Roodway llluminotion
a
n
d
 
ElectricolSupplies," Item 

6
2
4
.

3. Ensure ground box cover is correctly lobeled in occordonce 
with D

M
S
 11070.

4. Provide larger ground boxes in accordonce with Item 
6
2
4
 and os shown in the plans.

B
.
 C
O
N
S
T
R
U
C
T
I
O
N
 
M
E
T
H
O
D
S

1. R
e
m
o
v
e
 all grovel and dirt from 

conduit. Cap all conduits prior to plocing oggregote
and 

setting 
ground 

box. Provide Grade 3
 or 4

 coarse aggregate a
s
 s
h
o
w
n
 o
n
 Table 2

 of
Item 

3
0
2
 "Aggregates for Surface Treatments." Ensure aggregate 

bed 
is in place 

ond ot
least 9

 inches deep, prior to setting 
the 

ground 
box, Install ground 

box on 
top of

a
g
g
r
e
g
a
t
e
.

2. Cost ground box aprons in ploce. Reinforcing steel may be field 
bent. Ensure the depth

of concrete for the apron extends from 
finished grade to 

the top ot the oggregote bed
under the box. Ground 

box oprons, including concrete and 
reinforcing steel, ore

subsidiary 
to ground 

b
o
x
e
s
 
w
h
e
n
 called for by 

descriptive 
c
o
d
e
.

3. K
e
e
p
 bolt holes in 

the box clear of dirt. Bolt covers d
o
w
n
 
when not working in ground

b
o
x
e
s
.

4. Install all conduits ond ells in a
 neat and 

workmanlike manner. Uniformly space
conduits s

o
 
grounding 

bushings and 
bell end 

fittings con 
easily 

be instolled.

5
.
 Temporarily 

seol oil conduits in 
the ground 

b
o
x
 
until c

o
n
d
u
c
t
o
r
s
 a
r
e
 installed.

6. Permanently seal conduits immediately 
after the completion of conductor installation

and 
pull tests. Permonently seal the ends of all conduits 

with duct seal, expondoble
f
o
a
m
,
 or other method 

as approved. D
o
 not use duct tape as a

 permanent conduit sealant.
D
o
 
n
o
t
 u
s
e
 
silicone 

c
a
u
l
k
 
a
s
 
o
 
s
e
a
l
a
n
t
.

7. When a ground rod is present in o ground box, bond oil equipment grounding conductors
together a

n
d
 
to 

the ground 
rod 

with 
listed 

connectors.

8. When a type B
 or D

 ground 
box is stacked to 

meet volume requirements, it is allowable
to 

cut a
n
 
opproprioteiy 

sized 
hole for conduit entry in 

the 
side 

wollot least 1
8
 
inches

below 
g
r
o
d
e
.

9
.
 If o

n
 
existing 

ground 
b
o
x
 in 

the controct h
o
s
 a
 
metal c

o
v
e
r
,
 b
o
n
d
 
the 

c
o
v
e
r
 to 

the
equipment grounding conductor 

with a
 3
 ft. long stronded 

bonding jumper the s
o
m
e
 size

OS the grounding 
conductor. The 

bonding jumper is subsidiory 
to 

vorious bid 
items.

Verify 
existing ground 

boxes with 
metal covers ore s

h
o
w
n
 on 

the plans, with notes
fully 

describing the 
work 

required.

10. If other ground boxes with metol covers are within the project limits but are not port
of the contract, the Engineer m

a
y
 
direct the 

Contractor to 
bond 

the 
metal covers,

identifying the specific boxes in writing. This work 
will be paid for seporoteiy.

11. Bond metal ground box covers to the grounding conductor with a tonk ground type lug.
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Iill1i

E
L
E
C
T
R
I
C
A
L
 
S
E
R
V
I
C
E
S
 
N
O
T
E
S

1.Provide 
n
e
w
 
moteriols. E

n
s
u
r
e
 
InstoUotion 

a
n
d
 
moterials c

o
m
p
l
y
 
with the 

opplicobie
provisions o

f
 the 

Notional Electrico! C
o
d
e
 (
N
E
C
)
 a
n
d
 
Notional Electrical M

a
n
u
f
a
c
t
u
r
e
r
s

A
s
s
o
c
i
a
t
i
o
n
 (
N
E
M
A
)
 s
t
a
n
d
a
r
d
s
.
 E
n
s
u
r
e
 
m
o
t
e
r
i
o
l
i
s
 
U
n
d
e
r
w
r
i
t
e
r
s
 
L
a
b
o
r
o
t
o
r
i
e
s
 (
U
L
)
 l
i
s
t
e
d
.

P
r
o
v
i
d
e
 
a
n
d
 
install electrical s

e
r
v
i
c
e
 
c
o
n
d
u
i
t
s
,
 c
o
n
d
u
c
t
o
r
s
,
 d
i
s
c
o
n
n
e
c
t
s
,
 c
o
n
t
o
c
t
o
r
s
,

circuit breaker ponels, a
n
d
 
b
r
a
n
c
h
 
circuit b

r
e
a
k
e
r
s
 a
s
 s
h
o
w
n
 o
n
 
the 

Electrical Service
D
o
t
a
 
c
h
o
r
t
 in 

t
h
e
 
plons. Foulty 

fobrication 
o
r
 
p
o
o
r
 
w
o
r
k
m
o
n
s
h
i
p
 
in 

moterial, e
q
u
i
p
m
e
n
t
,

o
r
 installation 

is 
Justification 

f
o
r
 rejection. W

h
e
r
e
 
m
o
n
u
f
o
c
t
u
r
e
r
s
 
p
r
o
v
i
d
e
 
w
o
r
r
a
n
t
i
e
s

a
n
d
 
g
u
a
r
a
n
t
e
e
s
 o
a
 o
 c
u
s
t
o
m
o
r
y
 
trade 

practice, furnish 
t
h
e
s
e
 
t
o
 
the 

State.

2
.
P
r
o
v
i
d
e
 
electrical s

e
r
v
i
c
e
s
 in 

a
c
c
o
r
d
a
n
c
e
 
with 

Electrical Details 
s
t
a
n
d
a
r
d
 
s
h
e
e
t
s
,

D
e
p
o
r
t
m
e
n
t
o
l
 Moterial Specification (

D
M
S
)
 1
1
0
8
0
 "Electrical S

e
r
v
i
c
e
s
,
"
D
M
S
 
11061

"Electrical S
e
r
v
i
c
e
s
-
T
y
p
e
 
A," D

M
S
 
1
1
0
8
2
 "Electrical S

e
r
v
i
c
e
s
-
T
y
p
e
 
C
,
"
 D
M
S
 
1
1
0
8
3

"Electrical S
e
r
v
i
c
e
s
-
T
y
p
e
 
D," 

D
M
S
 
1
1
0
8
4
 
"Electricol S

e
r
v
i
c
e
s
-
T
y
p
e
 
T," D

M
S
 
1
1
0
8
5

"Electrical S
e
r
v
i
c
e
s
-
P
e
d
e
s
t
a
l
 (
P
S
)
"
,
 a
n
d
 
I
t
e
m
 
6
2
8
 
"Electrical S

e
r
v
i
c
e
s
"
 o
f
 t
h
e

S
t
o
n
d
o
r
d
 
Specifications. Provide 

electricol service 
t
y
p
e
s
 A
,
 C
,
 a
n
d
 
D
,
 a
s
 listed

o
n
 
the 

MoteriolProducers 
List (

M
P
L
)
 o
n
 the 

D
e
p
a
r
t
m
e
n
t
 w
e
b
 
site 

u
n
d
e
r
 "
R
o
a
d
w
a
y

Illumination a
n
d
 Electrical Supplies," Item 

6
2
8
.
 Provide other service 

types a
s

detailed 
o
n
 
t
h
e
 
plans.

3.Provide oil w
o
r
k
,
 materials, services, a

n
d
 
a
n
y
 
incidentois n

e
e
d
e
d
 
to 

install a
c
o
m
p
l
e
t
e
 
electrical service o

s
 specified 

in 
the 

plons.

A.Coordinote 
with the Engineer and 

the 
utility 

provider for metering a
n
d
 compliance

with 
utility 

requirements. Primory 
line extensions, connection 

charges, meter
chorges, and other chorges by the utility c

o
m
p
a
n
y
 to provide power to the location

are 
paid 

for in 
a
c
c
o
r
d
a
n
c
e
 
with I

t
e
m
 
6
2
8
.
 G
e
t
 approvolfor the 

c
o
s
t
s
 associated

with 
these charges prior to engaging the 

utility c
o
m
p
a
n
y
 
to 

d
o
 
the 

work. Consult
with 

t
h
e
 
utility 

provider 
t
o
 
d
e
t
e
r
m
i
n
e
 
c
o
s
t
s
 a
n
d
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 a
n
d
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e

w
o
r
k
 
O
S
 
a
p
p
r
o
v
e
d
.

5
.
T
h
e
 
e
n
c
l
o
s
u
r
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
will p

r
o
v
i
d
e
 
M
a
s
t
e
r
 
L
o
c
k
 
T
y
p
e
 
2
 
with 

b
r
a
s
s
 
t
u
m
b
l
e
r
s

k
e
y
e
d
 
*
2
1
9
5
 
for 

all c
u
s
t
o
m
 
electrical enclosures. Installing 

C
o
n
t
r
a
c
t
o
r
 is 

to
provide 

M
o
s
t
e
r
 L
o
c
k
 
*
2
1
9
5
 
T
y
p
e
 
2
 
with 

b
r
a
s
s
 tumblers 

for "off the 
shelf"

enclosures. Master L
o
c
k
 *
2
1
9
5
 
k
e
y
s
 a
n
d
 
locks b

e
c
o
m
e
 
property 

o
f
 the 

Stote.
Unless otherwise 

a
p
p
r
o
v
e
d
,
 d
o
 
not energize 

electricol service 
e
q
u
i
p
m
e
n
t
 until

l
o
c
k
s
 
a
r
e
 
i
n
s
t
a
l
l
e
d
.

6.Enclosures 
with 

external disconnects thot de-energize 
oil e

q
u
i
p
m
e
n
t
 inside 

the
enclosure 

d
o
 
not n

e
e
d
 
a
 
d
e
a
d
 
front trim. P

r
o
t
e
c
t
 Incoming 

line 
terminations f

r
o
m

incidentol c
o
n
t
a
c
t
 a
s
 required 

b
y
 
t
h
e
 
N
E
C
.

7
.
W
h
e
n
 
galvanized 

is specified 
f
o
r
 
n
u
t
s
,
 s
c
r
e
w
s
,
 bolts 

o
r
 
m
i
s
c
e
l
l
o
n
e
o
u
s
 
h
o
r
d
w
o
r
e
,

stainless steel m
o
y
 
b
e
 
u
s
e
d
.

8.Provide 
wiring 

o
n
d
 
electrical c

o
m
p
o
n
e
n
t
s
 rated 

for 7
5
*
 C
.
 Provide 

r
e
d
,
 block,

a
n
d
 
w
h
i
t
e
 
c
o
l
o
r
e
d
 
X
H
H
W
 
s
e
r
v
i
c
e
 
e
n
t
r
a
n
c
e
 
c
o
n
d
u
c
t
o
r
s
 
o
f
 
m
i
n
i
m
u
m
 
s
i
z
e
 
6
 
A
m
e
r
i
c
a
n

Wire 
G
o
u
g
e
 (
A
W
G
)
.
 Identify 

size 6
 
A
W
G
 
c
o
n
d
u
c
t
o
r
s
 b
y
 
continuous color jocket.

Identify 
electrical c

o
n
d
u
c
t
o
r
s
 sized 

4
 
A
W
G
 
o
n
d
 
larger b

y
 
continuous color

J
a
c
k
e
t
 o
r
 
b
y
 
c
o
l
o
r
e
d
 
t
o
p
e
.
 M
a
r
k
 
a
t
 least 6

 i
n
c
h
e
s
 o
f
 t
h
e
 
c
o
n
d
u
c
t
o
r
'
s
 insulation

with 
half lops 

o
f
 colored 

tope, w
h
e
n
 identifying 

c
o
n
d
u
c
t
o
r
s
.
 E
n
s
u
r
e
 
e
a
c
h
 service

e
n
t
r
o
n
c
e
 
c
o
n
d
u
c
t
o
r
 exits 

through a
 
separately 

b
u
s
h
e
d
 
non-metallic 

opening 
in 

the
w
e
a
t
h
e
r
h
e
o
d
.
 T
h
e
 lengths 

o
f
 the 

c
o
n
d
u
c
t
o
r
s
 
outside 

the 
w
e
o
t
h
e
r
h
e
o
d
 
o
r
e
 
t
o
 
b
e

12 inches 
m
i
n
i
m
u
m
,
 18 inches m

a
x
i
m
u
m
,
 or o

s
 required 

b
y
 
utility.

9.All e
l
e
c
t
r
i
c
a
l
 s
e
r
v
i
c
e
 
c
o
n
d
u
i
t
 a
n
d
 
c
o
n
d
u
c
t
o
r
s
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
e
l
e
c
t
r
i
c
o
l
 s
e
r
v
i
c
e

including 
the 

riser or the 
elbow 

below 
g
r
o
u
n
d
 
a
r
e
 
subsidiory 

to 
the 

electricol
service. F

o
r
 o
n
 
underground 

utility 
f
e
e
d
,
 oil service 

conduit a
n
d
 
c
o
n
d
u
c
t
o
r
s
 
after

the 
elbow, including 

service 
conduit o

n
d
 
c
o
n
d
u
c
t
o
r
s
 for the 

utility 
pole 

riser
w
h
e
n
 
furnished 

b
y
 
the C

o
n
t
r
a
c
t
o
r
,
 will b

e
 
paid 

for separately.

1
0
.
P
r
o
v
i
d
e
 
rigid 

m
e
t
a
l
 c
o
n
d
u
i
t
 (
R
M
C
)
 f
o
r
 
oil c

o
n
d
u
i
t
s
 o
n
 
s
e
r
v
i
c
e
,
 e
x
c
e
p
t
 f
o
r
 t
h
e

/
z
 

in. P
V
C
 
conduit containing 

the electrical service 
grounding electrode

conductor. Size 
the service 

e
n
t
r
a
n
c
e
 
conduit a

s
 s
h
o
w
n
 in 

the 
plons. E

n
s
u
r
e

conduit for 
branch 

circuit entry 
to 

enclosure 
is 

the s
a
m
e
 size 

o
s
 that s

h
o
w
n

o
n
 
the loyout s

h
e
e
t
s
 for b

r
o
n
c
h
 
circuit conduit. E

x
t
e
n
d
 
all rigid 

m
e
t
a
l
 conduits

a 
m
i
n
i
m
u
m
 
of 6

 inches underground 
and 

then couple 
to 

the type ond 
schedule 

of
the 

conduit s
h
o
w
n
 o
n
 
the 

layout for that particular b
r
a
n
c
h
 
circuit. Install a

grounding 
bushing 

o
n
 
the 

R
M
C
 
w
h
e
r
e
 
it terminotes in 

the 
service 

enclosure.

11.Use 
o
f
 liquidtight flexible 

m
e
t
o
l
 c
o
n
d
u
i
t
 (
L
F
M
C
)
 is 

allowed 
b
e
t
w
e
e
n
 
t
h
e
 
m
e
t
e
r
 a
n
d

service 
enclosure 

w
h
e
n
 they 

o
r
e
 
m
o
u
n
t
e
d
 9
0
 to 

1
8
0
 
d
e
g
r
e
e
s
 to 

e
a
c
h
 
other. Size 

the
L
F
M
C
 
t
h
e
 
s
o
m
e
 
s
i
z
e
 
a
s
 
s
e
r
v
i
c
e
 
e
n
t
r
a
n
c
e
 
c
o
n
d
u
i
t
.
 L
F
M
C
 
m
u
s
t
 n
o
t
 e
x
c
e
e
d
 
3
 
f
e
e
t
 in

length. Strop L
F
M
C
 
within 

1 foot of each 
end. L

F
M
C
 
less than 12 inches in length

n
e
e
d
 
n
o
t
 b
e
 
strapped. E

a
c
h
 e
n
d
 
o
f
 L
F
M
C
 
m
u
s
t
 h
o
v
e
 
o
 
grounding 

bushing 
or b

e
terminated 

with o
 grounding 

fitting. T
h
e
 
L
F
M
C
 
m
u
s
t
 contoin 

a
 
g
r
o
u
n
d
e
d
 (neutral)

conductor. Ensure 
any 

bend 
in L

F
M
C
 
never e

x
c
e
e
d
s
 160 degrees. A

 pull test is
required 

o
n
 
ollinstolled 

c
o
n
d
u
c
t
o
r
s
,
 with 

a
t
 leost six 

i
n
c
h
e
s
 
o
f
 f
r
e
e
 
c
o
n
d
u
c
t
o
r

m
o
v
e
m
e
n
t
 d
e
m
o
n
s
t
r
o
t
e
d
 
t
o
 
t
h
e
 
satisfoction 

o
f
 t
h
e
 
E
n
g
i
n
e
e
r
.

12.Ensure 
otimounting 

h
o
r
d
w
o
r
e
 
a
n
d
 
instollotion 

detoils o
f
 services c

o
n
f
o
r
m
 
t
o
 
utility

c
o
m
p
a
n
y
 
specifications.

1
3
.
F
o
r
 
all electrical s

e
r
v
i
c
e
 
e
n
c
l
o
s
u
r
e
s
 listed 

u
n
d
e
r
 I
t
e
m
 
6
2
8
 
o
n
 
t
h
e
 
M
P
L
.
 t
h
e
 
U
L
 
5
0
8

e
n
c
l
o
s
u
r
e
 
m
o
n
u
f
o
c
t
u
r
e
r
s
 
will p

r
e
p
a
r
e
 
a
n
d
 
s
u
b
m
i
t
 a
 
s
c
h
e
m
a
t
i
c
 
d
r
a
w
i
n
g
 
u
n
i
q
u
e
 
t
o
 
e
o
c
h

service. B
e
f
o
r
e
 
s
h
i
p
m
e
n
t
 t
o
 
t
h
e
 
j
o
b
 
site, p

l
o
c
e
 
t
h
e
 
opplicobie 

l
a
m
i
n
a
t
e
d
 
s
c
h
e
m
a
t
i
c

drawings o
n
d
 
the laminated 

plon s
h
e
e
t
 s
h
o
w
i
n
g
 
the 

electrical service 
d
a
t
a
 
c
h
a
r
t

used 
to 

build 
the enclosure in the enclosure's doto 

pocket. T
h
e
 instolling 

contractor
will c

o
p
y
 
ond lominate 

the actual project plon sheets detoKing 
oil equipment ond

branch 
circuits supplied 

b
y
 
thot service. T

h
e
 lominoted 

plon 
s
h
e
e
t
s
 o
r
e
 
to 

b
e
 
placed

in the service enclosure's d
o
c
u
m
e
n
t
 pocket. R

e
d
u
c
e
 11 in. x 17 in. plon sheets 

to
8
 '/z 

in. X 
11 in. before lominoting. If the instollotion differs f

r
o
m
 
the plon

sheets, the 
installing controctor is 

t
o
 
redllne 

plon 
s
h
e
e
t
s
 
b
e
f
o
r
e
 
laminating.

14.When providing on "Off The Shelf" Type D
 
or Type T 

service, provide laminated 
plon

s
h
e
e
t
s
 detailing e

q
u
i
p
m
e
n
t
 a
n
d
 
b
r
a
n
c
h
 
circuits supplied 

b
y
 
that service. R

e
d
u
c
e

11 in. X 17 
in. plan sheets to 8

 '/z 
in. x 

11 in 
before lominoting. Deliver these

drawings b
e
f
o
r
e
 
completion 

o
f
 the 

w
o
r
k
 
to 

the 
Engineer, instead 

o
f
 placing In

e
n
c
l
o
s
u
r
e
 
t
h
o
t
 h
a
s
 
n
o
 
d
o
o
r
 
p
o
c
k
e
t
.

1
5
.
D
o
 
n
o
t
 install c

o
n
d
u
i
t
 in 

t
h
e
 
b
o
c
k
 
w
o
l
l
o
f
 a
 
s
e
r
v
i
c
e
 
e
n
c
l
o
s
u
r
e
 
w
h
e
r
e
 
it 

w
o
u
l
d

penetrate 
the 

e
q
u
i
p
m
e
n
t
 m
o
u
n
t
i
n
g
 
panel inside 

the 
enclosure. Provide 

grounding
bushings o

n
 
oil metal conduits, a

n
d
 
terminate 

bonding 
j
u
m
p
e
r
s
 t
o
 
grounding 

bus.
Grounding 

bushings ore 
not required 

w
h
e
n
 
the end 

of the 
metol conduit is fitted

with 
a
 
conduit sealing 

h
u
b
 
or 

t
h
r
e
a
d
e
d
 
b
o
s
s
,
 s
u
c
h
 
a
s
 o
 
m
e
t
e
r
 b
a
s
e
 
hub.

S
E
R
V
I
C
E
 
A
S
S
E
M
B
L
Y
 
E
N
C
L
O
S
U
R
E

1.Provide 
threaded 

hub 
for oil conduit entries into 

the top of enclosure.

2.Type galvanized steel(GS) enclosures 
m
a
y
 
be 

used 
for T

y
p
e
 C
 
ponelboords

a
n
d
 
f
o
r
 
T
y
p
e
 0
 
a
n
d
 
T
 
s
e
r
v
i
c
e
s
 
t
h
o
t
 d
o
 
n
o
t
 u
s
e
 
o
n
 
e
n
c
l
o
s
u
r
e
 
m
o
u
n
t
e
d

photocellor lighting 
contactor. Provide 

G
S
 
enclosures in 

occordonce 
with

D
M
S
 
1
1
0
8
0
,
 1
1
0
8
2
,
 1
1
0
8
3
,
 o
n
d
 
1
1
0
8
4
.

3.Provide aluminum 
(
A
L
)
 ond 

stainless steel (
S
S
)
 enclosures for T

y
p
e
s
 A, C

,
a
n
d
 0
 in 

o
c
c
o
r
d
o
n
c
e
 
with 

D
M
S
 
11080. 11081, 11082, 11083, a

n
d
 
1
1
0
8
4
.
 D
o

n
o
t
 point stainless 

steel.

4
.
P
r
o
v
i
d
e
 
p
e
d
e
s
t
a
l
 s
e
r
v
i
c
e
 (
P
S
)
 e
n
c
l
o
s
u
r
e
s
 in 

a
c
c
o
r
d
o
r
c
e
 
with 

E
D
(
9
)
 o
n
d

D
M
S
 11080 ond 11085. D

o
 
not provide 

G
S
 
pedestal services. If G

S
 is s

h
o
w
n

in 
the P

S
 
descriptive 

c
o
d
e
,
 provide an 

AL 
enclosure.

M
A
I
N
 
D
I
S
C
O
N
N
E
C
T
 
&
 
B
R
A
N
C
H
 
C
I
R
C
U
I
T
 
B
R
E
A
K
E
R
S

1.Field 
drill f

l
a
n
g
e
-
m
o
u
n
t
e
d
 
r
e
m
o
t
e
 
o
p
e
r
a
t
o
r
 handle 

if n
e
e
d
e
d
,
 to

e
n
s
u
r
e
 
handle is lockoble 

in 
both 

the "
O
n
"
 o
n
d
 "
O
f
f
"
 positions.

2
.
W
h
e
n
 
the 

utility 
c
o
m
p
a
n
y
 
provides a

 
t
r
o
n
s
f
o
r
m
e
r
 larger t

h
e
n
 5
0
 
K
V
A
,

verify 
thot the ovciloble 

fault current is less thon 
the 

circuit
breaker's a

m
p
e
r
e
 interrupting 

copoclty (AlC) rating 
a
n
d
 
provide

documentation f
r
o
m
 
the electric 

utility 
provider to 

the 
Engineer.

P
H
O
T
O
E
L
E
C
T
R
I
C
 
C
O
N
T
R
O
L

1.Provide 
photocellos listed 

o
n
 
the 

M
P
L
.
 M
o
v
e
,
 adjust, or shield 

the
photocell f

r
o
m
 
stroy 

o
r
 a
m
b
i
e
n
t
 night time 

light t
o
 
e
n
s
u
r
e
 
p
r
o
p
e
r

operation. Mount photocell facing 
north 

when 
practical. Mount top

o
f
 pole 

photocells 
a
s
 s
h
o
w
n
 
o
n
 
T
o
p
 
M
o
u
n
t
e
d
 
Photocell Detail.

■ 
E
L
E
C
T
R
I
C
A
L
 
S
E
R
V
I
C
E
 
D
A
T
A

E
l
e
c
.

S
e
r
v
i
c
e

I
D

P
l
o
n

S
h
e
e
t

N
u
m
b
e
r

Electricol Service 
Description

S
e
r
v
i
c
e

C
o
n
d
u
i
t

<
 X
 
S
i
z
e

S
e
r
v
i
c
e

C
o
n
d
u
c
t
o
r
s

N
o
.
/
S
i
z
e

S
o
f
e
t
y

S
w
i
t
c
h

A
m
p
s

M
o
i
n

C
k
t
.
 B
k
r
.

P
o
l
e
/
A
m
p
s

T
w
o
-
P
o
l
e

C
o
n
t
r
a
c
t
o
r

A
m
p
s

P
o
n
e
l
b
d
/

L
o
o
d
c
e
n
t
e
r

A
m
p
 
Rating

B
r
o
n
c
h

C
i
r
c
u
i
t

I
D

B
r
o
n
c
h

C
k
t
.
 B
k
r
.

P
o
l
e
/
A
m
p
s

B
r
o
n
c
h

C
i
r
c
u
i
t

A
m
p
s

K
V
A

L
o
a
d

S
B
 
1
8
3

2
8
9

E
L
C
 
S
R
V
 
T
Y
 
A
 
2
4
0
/
4
8
0
 
1
0
0
(
S
S
)
A
L
(
E
)
S
F
(
U
)

2
"

3
/
*
2

1
0
0

2
P
/
1
0
0

1
0
0

N
/
A

Lighting 
N
B

2
P
/
4
0

Liqhtinq 
S
B

2
P
/
4
0

U
n
d
e
r
p
a
s
s

I
P
/
2
0

1
5

N
B
 
A
c
c
e
s
s

3
0

E
L
C
 
S
R
V
 
T
Y
 
D
 
1
2
0
/
2
4
0
 
0
6
0
(
N
S
)
S
S
(
E
)
T
S
(
0
)

1 '/4"
3
/
*
6

N
/
A

2
P
/
6
0

1
0
0

Siq. C
o
n
t
r
o
l
l
e
r

l
P
/
3
0

2
3

5
.
3

3
0

L
u
m
i
n
o
i
r
e
s

2
P
/
2
0

9

C
C
T
V

I
P
/
2
0

3

2
n
d
 
&
 
M
a
i
n

5
8

E
L
C
 
S
R
V
 
T
Y
 
T
 
1
2
0
/
2
4
0
 
0
0
0
(
N
S
)
G
S
(
N
)
S
P
(
0
)

1 V,"
3
/
*
6

N
/
A

N
/
A

N
/
A

7
0

Flashing 
B
e
o
c
o
n
 
1

I
P
/
2
0

4

F
l
o
s
h
i
n
q
 
B
e
o
c
o
n
 
2

I
P
/
2
0

4

e
l
e
c
t
r
i
c
o
l
 s
e
r
v
i
c
e
s
 
m
u
s
t
 h
o
v
e

electrical service 
doto chart specific 

to 
that service o

s
 s
h
o
w
n
 in 

the 
plons.

Verify service conduit size 
with 

utility. Size 
m
a
y
 change 

due to 
utility 

meter
requirements. Ensure conduit size 

m
e
e
t
s
 the 

Notional ELectrlcol C
o
d
e
.

E
X
P
L
A
N
A
T
I
O
N
 
O
F
 
E
L
E
C
T
R
I
C
A
L
 
S
E
R
V
I
C
E
 
D
E
S
C
R
I
P
T
I
V
E
 
C
O
D
E

E
L
E
C
 
S
E
R
V
 
T
Y
 
X
 
X
X
X
/
X
X
X
 
X
X
X
 
(
X
X
)
 X
X
 
(
X
)
 X
X
 
(
X
)

S
c
h
e
m
a
t
i
c
 
T
y
p
e

Service 
Voltoge 

V
 
/
 
V

Disconnect A
m
p
 Rating

0
0
0
 indicates main lug 

only/
Typically 

T
y
p
e
 
T

I
P

(
S
S
)
-
 S
o
f
e
t
y
 
S
w
i
t
c
h
 
A
h
e
o
d
 
o
f

M
e
t
e
r
-
C
h
e
c
k
 
with 

Utility
(
N
S
)
-
 
N
o
 
s
a
f
e
t
y
 
Switch 

A
h
e
a
d
 
o
f

M
e
t
e
r
-
C
h
e
c
k
 
with 

Utility

Enclosure T
y
p
e

G
S
-
 
G
o
l
v
o
n
i
z
e
d
 
s
t
e
e
l
C
'
o
f
f
 t
h
e
 
s
h
e
l
f
"
)

S
S
-
 S
t
a
i
n
l
e
s
s
 
s
t
e
e
K
C
u
s
t
o
m
 
E
n
c
l
0
8
u
r
e
)
S
e
e
 
M
P
L

A
L
-
 
A
l
u
m
i
n
u
m
 
(
C
u
s
t
o
m
 
E
n
c
l
o
s
u
r
e
)
S
e
e
 
M
P
L

Photocell Mounting 
Location

(
E
>
-
 

Inside 
S
e
r
v
i
c
e
/
E
n
c
l
o
s
u
r
e

M
o
u
n
t
e
d

(T)- 
T
o
p
 
of pole

(
D
-
 
L
u
m
i
n
o
i
r
e
 
m
o
u
n
t
e
d

(
N
)
-
 
N
o
n
e
/
N
o
 
P
h
o
t
o
c
e
l
l
o
r

Lighting 
C
o
n
t
a
c
t
o
r
 Required

S
e
r
v
i
c
e
 
S
u
p
p
o
r
t
 T
y
p
e

G
C
-
 
G
r
a
n
i
t
e
 
c
o
n
c
r
e
t
e

O
C
-
 
O
t
h
e
r
 
c
o
n
c
r
e
t
e

T
P
-
 
T
i
m
b
e
r
 pole

S
P
-
 
Steel pole

S
F
-
 
S
t
e
e
l
 f
r
o
m
e

O
T
-
 Pole 

by 
others or paid

for separotely
E
X
-
 Existing 

pole
I
S
-
 
S
e
r
v
i
c
e
 
o
n
 
t
r
a
f
f
i
c

signal pole
P
S
-
 
P
e
d
e
s
l
o
l
 S
e
r
v
i
c
e

0
-

O
v
e
r
h
e
a
d
 
S
e
r
v
i
c
e
 
F
e
e
d

f
r
o
m
 

Utility
U
n
d
e
r
g
r
o
u
n
d
 
S
e
r
v
i
c
e
 
F
e
e
d

f
r
o
m
 

Utility

S
t
a
n
d
a
r
d
 
3
-
p
r
o
n
g

p
h
o
t
o
c
e
l
l

r
e
c
e
p
t
o
c
i
e

a
n
d
 
p
h
o
t
o
c
e
l
l

H
o
t
 dipped

galvanized,
c
o
s
t
 iron,

o
r
 
s
a
n
d
 
c
o
s
t

o
l
u
m
i
n
u
m
 
o
u
t
l
e
t

b
o
x
 
w
i
t
h
 
c
o
v
e
r
.

C
o
n
d
u
i
t
 m
o
u
n
t
i
n
g

c
h
o
n
n
e
K
U
n
i
s
t
r
u
t
,

K
i
n
d
o
r
f
,
 B-line

o
r
 
e
q
u
o
l
)

M
o
u
n
t
 P
h
o
t
o
c
e
l
l

6
"
 t
o
 
8
"
 
m
e
a
s
u
r
e
d

f
r
o
m
 
the 

t
o
p
 
o
f

the 
pole 

or 1
6

t
o
 
2
0
 
f
e
e
t
 a
b
o
v
e

finished 
g
r
a
d
e

o
r
 
O
S
 
d
i
r
e
c
t
e
d

b
y
 
Engineer, a

n
d

a
s
 
allowed 

b
y

utility 
c
o
m
p
o
n
y
.

—
S
e
r
v
i
c
e

S
u
p
p
o
r
t

T
O
P
 
M
O
U
N
T
E
D
 
P
H
O
T
O
C
E
L
L

InstQil c
o
n
d
u
i
t
 s
t
r
o
p
 
m
a
x
i
m
u
m
 
3
 f
e
e
t

f
r
o
m
 
box. 5

 foot m
a
x
i
m
u
m
 
spacing

b
e
t
w
e
e
n
 strops supporting 

conduit.

T
h
x
a
a
 D
^
p
a
n
m
r
n
t
 o
f
 Transportation

E
L
E
C
T
R
I
C
A
L
 
D
E
T
A
I
L
S

S
E
R
V
I
C
E
 
N
O
T
E
S
 
&
 
D
A
T
A

E
D
(
5
)
-
1
4j
 ioij,. 

i.i»£



DISCLAIMER-
The use of this stondord Is governed by the "Texos Engineering Proctice Act". No worronty of any

kind is mode by TxDOT for ony pirpose whatsoever. TxDOT ossumes no re^onslbllity for the conversion
of this standard to other formats or for incorrect residts or domoges resulting from its use.
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S
U
P
P
O
R
T
 
T
Y
P
E
 
S
T
E
E
L
 
P
O
L
E
 
(
S
P
>
 
A
N
D
 
S
T
E
E
L
 
F
R
A
M
E
 (
S
F
)

1.Provide 
steelpole 

a
n
d
 
s
t
e
e
l
f
r
o
m
e
 
s
u
p
p
o
r
t
s
 a
s
 
p
e
r
 T
x
O
O
T
 
D
e
p
a
r
t
m
e
n
t
o
l
 Material Specification

(
D
M
S
}
1
1
0
6
0
 "Electrical Services." M

o
u
n
t
 all e

q
u
i
p
m
e
n
t
 a
n
d
 
conduit o

n
 12 

g
a
u
g
e
 golvanized

steel or stainless steel channel strut, 1'/z 
in. or 1

%
 

in. wide by 1 in. up to 3
 ̂
 

in.
d
e
e
p
 
Unistrut, Kindorf, B'line or equal. Bolt or weld 

oil chonnel o
n
d
 
hordwore 

to 
vertical

m
e
m
b
e
r
s
 a
s
 approved. D

o
 
not stock 

channel. File s
m
o
o
t
h
 
a
n
d
 
paint field 

cut e
n
d
s
 of oU channel

with zinc-rich 
paint before 

installing.

2.Provide 
poles for overheod 

service 
with a

n
 eyebolt or similor fitting 

for a
t
t
a
c
h
m
e
n
t
 of the

service 
drop 

to 
the 

pole in c
o
n
f
o
r
m
o
n
c
e
 
with 

the electric 
utility 

provider's specifications.

3.Provide o
n
d
 
instollgolvonized 

in. x 1
8
 in. x 

A
 
in. (die. x length x 

h
o
o
k
 length) anchor

bolts for underground service supports. Provide 
and install galvanized ^4 

in. x 5
6
 in. x 4

 in.
a
n
c
h
o
r
 bolts for o

v
e
r
h
e
o
d
 
service 

s
u
p
p
o
r
t
s
.
 E
n
s
u
r
e
 
o
n
c
h
o
r
 
bolts h

o
v
e
 
3
 in 

o
f
 t
h
r
e
a
d
,
 with

3
 '/4 

in. to 
3
 Vi 

in. of the exposed onchor bolt projecting 
above finished foundotion. Provide

a
n
d
 
install leveling 

nuts 
for oil a

n
c
h
o
r
 bolts.

4
.
B
o
n
d
 
o
n
e
 of the 

anchor bolts 
to 

the 
rebar c

a
g
e
 
with 6

 
A
W
G
 
bore 

stranded 
c
o
p
p
e
r
 conductor. U

s
e

listed 
m
e
c
h
o
n
i
c
o
l
 c
o
n
n
e
c
t
o
r
s
 
r
a
t
e
d
 
f
o
r
 
e
m
b
e
d
m
e
n
t
 in 

c
o
n
c
r
e
t
e
.
 S
e
e
 
Inset B

.

5.Furnish 
and 

install rigid 
metallic 

ells in aH steel pole 
and 

steel f
r
a
m
e
 f
o
u
n
d
a
U
o
n
s
 for oil

conduits entering the 
service f

r
o
m
 
underground.

6.Use class C
 
concrete for foundotions. E

n
s
u
r
e
 reinforcing steel is G

r
o
d
e
 6
0
 
with 3

"
 of

u
n
o
b
s
t
r
u
c
t
e
d
 
c
o
n
c
r
e
t
e
 
c
o
v
e
r
.

7.Drill a
n
d
 
tap 

steel poles a
n
d
 f
r
a
m
e
s
 for '/z 

ih. X 
13 

U
N
C
 
tank 

ground 
fitting. For steelpole 

service
supports, provide and 

install tank 
ground 

fitting 
4
 in. to 6

 in. below 
electrical service 

enclosure.
Provide 

properly sized 
hole 

through 
the 

b
o
t
t
o
m
 
of the 

enclosure 
for 

the 
service 

grounding electrode
conductor. Ensure electrical service 

grounding 
electrode 

conductor is 
a
s
 short o

n
d
 
straight a

s
 possible

f
r
o
m
 
the enclosure to 

the 
tank 

ground 
fitting. F

o
r
 s
t
e
e
l
f
r
o
m
e
 service 

supports, provide a
n
d
 
install

tonk 
ground 

fitting o
n
 steelfrome 

post. Install service grounding electrode 
conductor in 

o
 
non-metallic

conduit or tubing 
f
r
o
m
 
the 

enclosure 
to 

the 
steelfrome 

post. C
o
n
n
e
c
t
 electrical service 

grounding
electrode 

c
o
n
d
u
c
t
o
r
 t
o
 
the 

lank 
g
r
o
u
n
d
 
fitting. S

e
e
 s
t
e
e
l
f
r
o
m
e
 
a
n
d
 
steelpole 

details 
a
n
d
 
Inset A

 
for

m
o
r
e
 information. Size 

service entronce 
conduit a

n
d
 
branch 

circuit conduit o
s
 s
h
o
w
n
 in 

the 
plans. F

o
r

u
n
d
e
r
g
r
o
u
n
d
 
conduit r

u
n
s
 f
r
o
m
 
the 

electrical service, e
x
t
e
n
d
 
R
M
C
 
f
r
o
m
 
the 

service 
e
n
c
l
o
s
u
r
e
 
to 

a
n
 R
M
C

e
l
b
o
w
,
 o
n
d
 
then c

o
n
n
e
c
t
 the 

s
c
h
e
d
u
l
e
 
t
y
p
e
 
a
n
d
 
size 

a
f
 c
o
n
d
u
i
t
 s
h
o
w
n
 in 

the 
plans. P

r
o
v
i
d
e
 
a
n
d
 
install

grounding 
bushings 

w
h
e
r
e
 R
M
C
 
terminates in 

the 
enclosure. Grounding 

bushings ore 
not required 

w
h
e
n
 R
M
C

is 
fitted 

into 
o 

sealing 
hub 

or threaded 
boss.

8.lf Steelpole 
or f

r
a
m
e
 is 

painted, b
o
n
d
 
e
o
c
h
 seporate 

pointed 
piece 

with a
 
bonding 

jumper ottoched 
to

0
 
t
a
p
p
e
d
 
hole.

9.Provide '/t" - 2
0
 machine screws for bonding. D

o
 
not use sheet metalscrews. R

e
m
o
v
e
 ollnon-

conductive 
materiolot contact points. Terminate 

bonding 
j
u
m
p
e
r
s
 
with listed 

devices. Install
m
i
n
i
m
u
m
 
size 6

 A
W
G
 
stranded 

c
o
p
p
e
r
 bonding j

u
m
p
e
r
s
.
 M
o
k
e
 
up 

oil threaded 
bonding connections

w
r
e
n
c
h
 
tight.

10.Avoid 
contoct of the service drop 

o
n
d
 service entrance c

o
n
d
u
c
t
o
r
s
 
with 

the 
metal pole 

to
p
r
e
v
e
n
t
 o
b
r
o
s
i
o
n
 
o
f
 t
h
e
 
insuloted 

c
o
n
d
u
c
t
o
r
s
.

11.Shop 
drowings are 

not required for service support structure 
unless specificolly stated

e
l
s
e
w
h
e
r
e
 
or directed 

b
y
 
t
h
e
 
Engineer.

-
C
e
n
t
e
r
 
o
f
 
m
e
t
e
r

s
o
c
k
e
t
 6
0
"
 typical

a
b
o
v
e
 
g
r
a
d
e
.

(Verify 
with 

utility)

S
E
R
V
I
C
E
 

I
- 
E
N
C
L
O
S
U
R
E

W
I
T
H
 
S
A
F
E
T
Y
 
S
W
I
T
C
H

F
R
O
N
T
 
V
I
E
W

-
C
h
o
n
n
e
l
 S
t
r
u
t

for m
o
u
n
t
i
n
g

e
q
u
i
p
m
e
n
t
.

N
u
m
b
e
r
 
o
f
 s
t
r
u
t
s

O
S
 
n
e
e
d
e
d
 
t
o

s
e
c
u
r
e
l
y
 
m
o
u
n
t

e
q
u
i
p
m
e
n
t

Lg.i

-
 2
4
"
 d
i
o
.
 X
 
4
8
"

f
o
u
n
d
a
t
i
o
n

4
-
*
5
 
reinforcing

b
a
r
s
 a
n
d
 *
2
 
spiral

o
t
 6
"
 pitch (typ.)

W
h
i
t
e
 
i
n
s
u
l
a
t
i
o
n

o
r
 
c
o
l
o
r
 
c
o
d
e
 
6
"

o
f
 n
e
u
t
r
o
l

c
o
n
d
u
c
t
o
r
'
s

insulation 
with

white 
t
o
p
e
 
w
h
e
r
e

c
o
n
d
u
c
t
o
r
 
e
x
i
t
s

w
e
o
t
h
e
r
h
e
o
d
.

R
e
d
 
i
n
s
u
l
a
t
i
o
n

o
r
 
c
o
l
o
r
 
c
o
d
e
 
6
"

length 
o
f
 Line 

1
o
r
 
L
i
n
e
 
2

c
o
n
d
u
c
t
o
r
'
s

i
n
s
u
l
a
t
i
o
n
 
w
i
t
h

r
e
d
 
t
o
p
e
 
w
h
e
r
e

c
o
n
d
u
c
t
o
r
 
e
x
i
t
s

t
h
e
 
w
e
o
t
h
e
r
h
e
o
d
.

C
o
n
d
u
c
t
o
r
 
s
l
o
c
k

l
e
n
g
t
h
.
 1
2
"
 
min.,

1
8
"
 m
o
x
.

I
 2
"
 t
o
 
6
"

ftyp.)
2
0
'
 m
e
a
s
u
r
e
d
 
f
r
o
m

g
r
o
d
e
.
 C
i
r
c
u
m
t
c
n
c
e
s

m
a
y
 
require 

the
e
l
e
c
t
r
i
c
a
l
 s
e
r
v
i
c
e

s
u
p
p
o
r
t
 t
o
 
b
e
 
taller

t
h
a
n
 
t
h
e
 
2
0
"
 s
h
o
w
n
,

c
h
e
c
k
 
with 

utility
before installing.

Point of 
^

a
t
t
a
c
h
m
e
n
t

o
f
 service 

d
r
o
p

t
o
 
b
e
 
b
e
l
o
w

w
e
o
t
h
e
r
h
e
o
d
.

Conduit support 
-I

spacing. 3
'
m
o
x

f
r
o
m
 
t
h
e
 
e
n
d
s
,

o
n
d
 
5
'
 in 

b
e
t
w
e
e
n

u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e

called 
for 

b
y
 
t
h
e

utility.

^
C
h
o
n
n
e
l
 

Encio
b
r
a
c
k
e
t
 o
r

o
t
h
e
r
 a
r
r
a
n
g
e
m
e
n
t

o
p
p
r
o
v
e
d
 
b
y

t
h
e
 
Engineer.

(
K
i
n
d
o
r
f
,

Unistrut,
B
-
l
i
n
e
 
o
r

e
q
u
a
l
.
)

-
 2
4
 
D
i
a
.
 X
 
6
0
"

d
e
p
t
h
 
foundation

4
-
*
5
 reinforcing

bars a
n
d
 
*
2
 spiral

(typ.) at 6
"
 pitch

•
~
T
o
p
 
o
f

w
e
o
t
h
e
r
h
e
o
d

b
e
 
2
"
 t
o
 
6
"
.

4
"
 typical

below 
the 

top
o
f
 pole.

—
 W
h
i
t
e
 insulation

o
r
 
c
o
l
o
r
 
c
o
d
e
 
6
"

o
f
 
n
e
u
t
r
a
l

c
o
n
d
u
c
t
o
r
'
s

i
n
s
u
l
a
t
i
o
n
 
w
i
t
h

white 
tope 

w
h
e
r
e

c
o
n
d
u
c
t
o
r
 
e
x
i
t
s

w
e
o
t
h
e
r
h
e
o
d
.

R
e
d
 
i
n
s
u
l
a
t
i
o
n

o
r
 
c
o
l
o
r
 c
o
d
e
 
6
"

l
e
n
g
t
h
 
o
f
 Line 

1
o
r
 
L
i
n
e
 
2

c
o
n
d
u
c
t
o
r
'
s

i
n
s
u
l
a
t
i
o
n
 
w
i
t
h

r
e
d
 
t
a
p
e
 
w
h
e
r
e

c
o
n
d
u
c
t
o
r
 
e
x
i
t
s

t
h
e
 
w
e
o
t
h
e
r
h
e
o
d
.

C
o
n
d
u
c
t
o
r
 
s
l
a
c
k

length, 1
2
"
 min.,

1
8
"
 
m
a
x
.

-
2
4
"
 d
i
o
.
 X
 
6
0
"

f
o
u
n
d
o
t
i
o
n
 
4
-
*
5

reinforcing 
b
a
r
s

a
n
d
 *
2
 
spirolat 6

"
pitch (typ.)

A)1 r
o
u
g
h

e
d
g
e
s
 shell

b
e
 
g
r
o
u
n
d

s
m
o
o
t
h

D
r
o
i
n
 
h
o
l
e

for golv.
2
 
-
 
p
l
a
c
e
s

T
Y
P
.

P
O
L
E
 
T
O
P
 
P
L
A
T
E

2
4
"
 D
i
a
m
e
t
e
r

drill s
h
a
f
t

B
A
S
E
 
P
L
A
T
E
 
D
E
T
A
I
L

W
I
T
H
 
S
A
F
E
T
Y
 
S
W
I
T
C
H

W
I
T
H
O
U
T
 
S
A
F
E
T
Y
 
S
W
I
T
C
H

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T
 
T
Y
P
E
 
S
P
 (
0
)
 -
 
O
V
E
R
H
E
A
D
 
S
E
R
V
I
C
E

Drill, top, ond 
thread

Yz" X 13 UNC. Instoll
tonk 

ground 
fitting,

c
o
n
n
e
c
t
 e
l
e
c
t
r
i
c
a
l

service grounding
e
l
e
c
t
r
o
d
e
 
c
o
n
d
u
c
t
o
r
.

S
e
e
 
N
o
t
e
 
7
.

B
O
T
T
O
M
 
O
F
 
P
O
L
E

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T
 
T
Y
P
E
 
S
F

5
"
 t
h
i
c
k

c
o
n
c
r
e
t
e

p
o
d
 (
c
l
a
s
s
 
C

c
o
n
c
r
e
t
e
 
o
n
d

6
"
 
X
 
6
"
 *
6

w
i
r
e
 
m
e
s
h
)
 
—

F
R
O
N
T
 
V
I
E
W

I
N
S
E
T
 
A

S
a
f
e
t
y

s
w
i
t
c
h

(
w
h
e
n

required) 
—

-
 Yz" exponsion
joint material

D
i
m
e
n
s
i
o
n
 
v
a
r
i
e
s
,

install only 
a
s

wide 
O
S
 
required

t
o
 
a
c
c
o
m
m
o
d
a
t
e

e
q
u
i
p
m
e
n
t

W
I
T
H
O
U
T
 
S
A
F
E
T
Y

24" dio. X 36" depth 
j

foundation 4
-
*
5
 

/
reinforcing bors 

/
ond *

2
 spirol 

/
(typ.) at 6

"
 pitch 

—
'

W
I
T
H
 
S
A
F
E
T
Y
 
S
W
I
T
C
H

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T
 
T
V
 
S
F
 (
0
)
 &
 
S
F

^
 T
b
x
M
 P
B
p
a
r
t
m
m
t
 ot Ttanoportation 

j

E
L
E
C
T
R
I
C
A
L
 
D
E
T
A
I
L
S

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T

T
Y
P
E
S
 
S
F
 
&
 
S
P

E
D
(
7
)
-
1
4

H
O
O
K
E
D
 
A
N
C
H
O
R
 
D
E
T
A
I
L

tdZ-H.tlQn

I
>
U
O
T
 
O
c
t
o
b
«
<
 2
0
)
4

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T
 
T
Y
P
E
 
S
F
(
U
)
 -
 
U
N
D
E
R
G
R
O
U
N
D
 
S
E
R
V
I
C
E

S
E
R
V
I
C
E
 
S
U
P
P
O
R
T
 
T
Y
P
E
 
S
P
(
U
)
 -
 
U
N
D
E
R
G
R
O
U
N
D
 
S
E
R
V
I
C
E



T
R
A
F
F
I
C
 
S
I
G
N
A
L
 
N
O
T
E
S

1. D
o
 not p

o
3
S
 luminaire c

o
n
d
u
c
t
o
r
s
 through 

the signal controller cabinet.

2
.
 Include 

a
n
 e
q
u
i
p
m
e
n
t
 g
r
o
u
n
d
i
n
g
 
c
o
n
d
u
c
t
o
r
 in 

all c
o
n
d
u
i
t
s
 t
h
r
o
u
g
h
o
u
t

t
h
e
 
electrical s

y
s
t
e
m
.
 B
o
n
d
 
oil e

x
p
o
s
e
d
 
m
e
t
o
l
 p
a
r
t
s
 t
o
 
the 

g
r
o
u
n
d
i
n
g

c
o
n
d
u
c
t
o
r
.

3. Provide r
o
o
d
w
o
y
 luminoires, w

h
e
n
 required, in 

a
c
c
o
r
d
a
n
c
e
 
with 

the
moterialond 

construction sections of Item 
6
1
0
,
 "
R
o
o
d
w
o
y
 
Illumination

Assemblies." e
x
c
e
p
t
 for p

e
r
f
o
r
m
a
n
c
e
 
testing 

o
f
 luminoires. T

e
s
t

installed 
r
o
o
d
w
o
y
 
luminoires for proper operotion 

o
s
 o
 
port of the

ossocioted 
troffic 

signal s
y
s
t
e
m
 
test.

4
.
 If internally illuminated 

street n
a
m
e
 signs ore o

p
p
r
o
v
e
d
 for use,

ground 
the fixture to 

the 
pole 

with 
a
 
12 

A
W
G
 
green 

X
H
H
W
 
conductor.

5
.
 B
o
n
d
 
onchor bolts to 

rebor c
a
g
e
 in 

t
w
o
 locotions using *

3
 bors or

6
 
A
W
G
 
s
t
r
a
n
d
e
d
 
c
o
p
p
e
r
 c
o
n
d
u
c
t
o
r
s
.
 U
s
e
 
listed 

m
e
c
h
o
n
i
c
a
l
 c
o
n
n
e
c
t
o
r
s

r
a
t
e
d
 
f
o
r
 e
m
b
e
d
m
e
n
t
 in 

c
o
n
c
r
e
t
e
.
 S
e
e
 
T
X
D
O
T
 
s
t
o
n
d
o
r
d
 
T
S
-
F
D
 
f
o
r
 
f
u
r
t
h
e
r

d
e
t
o
i
l
s
.

S.Drillond tap signal poles for '/j 
in. X 

13 U
N
C
 
tonk ground fitting.

Provide a
n
d
 
install tank ground 

fitting 
4
 in. to 6

 in. directly 
below

electrical service enclosure. Provide 
properly 

sized 
hole 

through 
the

b
o
t
t
o
m
 
of the enclosure for the service grounding electrode conductor.

C
o
n
n
e
c
t
 the 

electrical service 
grounding 

e
l
e
c
t
r
o
d
e
 
c
o
n
d
u
c
t
o
r
 t
o
 
the 

tank
ground 

fitting. Ensure 
electrical service 

grounding electrode conductor
is a

s
 short ond 

straight a
s
 possible f

r
o
m
 
the enclosure 

to 
the 

tonk
ground 

fitting. S
e
e
 Inset A

 detail for further information. Size 
service

e
n
t
r
a
n
c
e
 
conduit a

n
d
 
b
r
a
n
c
h
 
circuit c

o
n
d
u
i
t
 a
s
 s
h
o
w
n
 in 

the 
plons.

7. Mount electricol service enclosure and 
meter to signolpole 

with stoinless
steel bonds. Ensure bonds ore o minimum 

width of ̂
 

in. Secure enclosures
t
o
 
b
a
n
d
s
 
using 

two-bolt b
r
a
c
k
e
t
s
.
 Install b

r
o
c
k
e
t
s
 
n
e
o
r
 t
o
p
 
o
n
d
 
b
o
t
t
o
m
 
o
f

e
o
c
h
 enclosure, install properly 

sized 
stainless steel w

o
s
h
e
r
s
 o
n
 e
o
c
h
 
bolt

in 
the 

enclosure. B
o
n
d
 
or drillond 

top 
properly 

sized stand-off straps to
signal pole for attaching 

conduit.

8
.
 C
o
n
d
u
c
t
 pull tests o

n
d
 
insulation 

resistonce 
t
e
s
t
s
 o
n
 
oil illumination 

a
n
d

p
o
w
e
r
 conductors a

s
 required in Item 

6
2
0
 "Electrical C

o
n
d
u
c
t
o
r
s
"
 a
n
d
 
E0(3).

T
o
 
prevent electronics d

o
m
o
g
e
,
 d
o
 not c

o
n
d
u
c
t
 insulotion resistance 

tests
o
n
 
traffic signol cables after termination.

9
.
 L
o
c
k
 
all enclosures and 

bolt d
o
w
n
 all ground 

b
o
x
 
c
o
v
e
r
s
 before applying 

p
o
w
e
r

to 
the 

signal installation.

10. Terminate 
conduits entering 

the 
top of enclosures 

with o
 conduit-sealing 

hub
or 

t
h
r
e
a
d
e
d
 
b
o
s
s
 s
u
c
h
 
a
s
 
m
e
t
e
r
 h
u
b
.
 Instollc 

g
r
o
u
n
d
i
n
g
 
bushing 

o
n
 
all m

e
t
a
l

conduits not connected 
to 

conduit-sealing h
u
b
 
or threaded 

boss. B
o
n
d
 
the

grounding 
bushing to 

the ground 
b
u
s
 
with 

a
 
bonding 

jumper. Seal all conduits
entering enclosures 

with 
duct seolor expanding f

o
a
m
.
 D
o
 
not use 

silicone to
s
e
o
l
 c
o
n
d
u
i
t
 e
n
d
s
.

11. F
o
r
 all conduits, ensure the 

burial depth 
is a

 
m
i
n
i
m
u
m
 
of 18". Ensure 

the
m
i
n
i
m
u
m
 

burial depth for conduit placed 
under o

 r
o
o
d
w
o
y
 
is 2

4
"
.

—
W
h
i
t
e
 
i
n
s
u
l
a
t
i
o
n
 
o
r

c
o
l
o
r
 
c
o
d
e
 
6
"
 o
f

n
e
u
t
r
a
l
 c
o
n
d
u
c
t
o
r
'
s

i
n
s
u
l
a
t
i
o
n
 
w
i
t
h
 
w
h
i
t
e

t
a
p
e
 
w
h
e
r
e
 
c
o
n
d
u
c
t
o
r

e
x
i
t
s
 
w
e
a
t
h
e
r
h
e
a
d
.

R
e
d
 
i
n
s
u
l
a
t
i
o
n
 
o
r

color c
o
d
e
 6
"
 length

o
f
 L
i
n
e
 
1 o

r
 
L
i
n
e
 
2

c
o
n
d
u
c
t
o
r
'
s
 i
n
s
u
l
a
t
i
o
n

with red 
t
o
p
e
 
w
h
e
r
e

c
o
n
d
u
c
t
o
r
 
e
x
i
t
s
 
t
h
e

w
e
a
t
h
e
r
h
e
a
d
.
 C
o
n
d
u
c
t
o
r

slack 
length, 1

2
"
 min.,

1
8
"
 m
a
x
.

-
S
e
r
v
i
c
e

E
n
c
l
o
s
u
r
e

S
e
e
 
N
o
t
e
 
7

Drill, top o
n
d
 
thread

'
A
"
 X
 
13 U

N
C
.
 Install

t
a
n
k
 
g
r
o
u
n
d
 
fitting,

c
o
n
n
e
c
t
 e
l
e
c
t
r
i
c
a
l

service grounding
e
l
e
c
t
r
o
d
e
 
c
o
n
d
u
c
t
o
r

S
e
e
 
N
o
t
e
 6

S
e
e
 
T
S
-
C
F
 
s
t
a
n
d
a
r
d

'
"
f
o
r
 
c
o
n
t
r
o
l
l
e
r

f
o
u
n
d
a
t
i
o
n
 
details,

n
u
m
b
e
r
 
o
f
 required

conduits, o
n
d
 
grounding

r
e
q
u
i
r
e
m
e
n
t
s
 (
s
e
e
 
side

v
i
e
w
)

G
r
o
u
n
d
 
b
o
x

(
s
e
e
 
s
i
d
e
 
v
i
e
w
)

S
I
G
N
A
L
 
P
O
L
E
 
W
I
T
H
 
S
E
R
V
I
C
E

T
y
p
e
 
T
 
electricol service 

moixtted
o
n
 aignolpole 

s
h
o
w
n
 o
e
 o
n
 e
x
a
m
p
l
e
.

S
e
e
 
etectricoldetoile, layout sheets,

a
n
d
 
e
l
e
c
t
r
i
c
o
l
 s
e
r
v
i
c
e
 
d
a
t
a
 
c
h
o
r
t
 f
o
r

a
d
d
i
t
i
o
n
a
l
 d
e
l
o
i
l
s
.

C
o
n
d
u
i
t
s
 (
S
e
e

i
o
y
o
u
t
 s
h
e
e
t

f
o
r
 
d
e
t
a
i
l
s
)

S
I
G
N
A
L
 
C
O
N
T
R
O
L
L
E
R

F
R
O
N
T
 
V
I
E
W

S
I
G
N
A
L
 
C
O
N
T
R
O
L
L
E
R

S
I
D
E
 
V
I
E
W

S
e
e
 
T
S
-
C
F
 
s
t
a
n
d
a
r
d
 
f
o
r

c
o
n
d
u
i
t
 e
n
d
 
grounding

r
e
q
u
i
r
e
m
e
n
t
s
.
 S
e
e
 I
o
y
o
u
t

s
h
e
e
t
s
 f
o
r
 g
r
o
u
n
d
 
b
o
x

locations a
n
d
 
a
n
y
 
additional

conduits that ore 
required.

S
e
e
 
T
S
-
F
D
 
s
t
a
n
d
a
r
d

s
h
e
e
t
 f
o
r
 
f
o
u
n
d
o
t
i
o
n

o
n
d
 
c
o
n
d
u
i
t
 d
e
t
a
i
l
s

S
I
G
N
A
L
 
P
O
L
E

^
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P
E
D
E
S
T
A
L
 
S
E
R
V
I
C
E
 
N
O
T
E
S

1. Manufacture 
pedestol electrical services in a

c
c
o
r
d
a
n
c
e
 
with Departmental Materiol

Specifications (
D
M
S
)
1
1
0
8
0
 "Electrical Services". 1

1
0
8
5
 "Electrical Services-Pedestol

(
P
S
)
"
 a
n
d
 Item 

6
2
8
 "Electrical Services. "Provide 

pedestal electrical services a
s

listed 
o
n
 
the 

Materiol P
r
o
d
u
c
e
r
s
 list (

M
P
L
)
 o
n
 
the 

D
e
p
o
r
t
m
e
n
t
'
s
 
w
e
b
 
site 

u
n
d
e
r

"
R
o
a
d
w
o
y
 
Illumination 

a
n
d
 
Electrical Supplies," Item 

6
2
8
.
 E
n
s
u
r
e
 
all mounting

h
a
r
d
w
a
r
e
 a
n
d
 
instollation 

details of services 
m
e
e
t
 utility 

c
o
m
p
a
n
y
 specifications.

C
o
n
t
a
c
t
 the local utility 

c
o
m
p
a
n
y
 for opprovolof pedestal details prior to

instolling 
the electrical pedestal service. S

u
b
m
i
t
 o
n
y
 
c
h
o
n
g
e
s
 required 

b
y
 
the

utility 
c
o
m
p
a
n
y
 
prior to 

monufocturing 
the 

pedestal enclosure.

2
.
 W
h
e
n
 
a
 
m
e
t
e
r
 s
o
c
k
e
t
 is required, provide a

 s
o
c
k
e
t
 with a

 
m
i
n
i
m
u
m
 
1
0
0
 a
m
p
 roting 

that
complies 

with local utility 
requirements.

3. Provide 
Class 

A
 or C

 
c
o
n
c
r
e
t
e
 for pedestal service foundations in a

c
c
o
r
d
a
n
c
e
 
with

Item 
4
2
0
,
 "C
o
n
c
r
e
t
e
 
Substructures," e

x
c
e
p
t
 that c

o
n
c
r
e
t
e
 
will n

o
t
 b
e
 
paid for directly

but is considered 
subsidiary 

to 
Item 

6
2
8
.

4
.
 Provide *

4
 
reinforcing 

steel for foundations in 
a
c
c
o
r
d
a
n
c
e
 
with Item 

4
4
0
,
 "
R
e
i
n
f
o
r
c
e
m
e
n
t

f
o
r
 
C
o
n
c
r
e
t
e
.
"

5
.
 Instoll'/z 

ir^'^ 
2
 '/ig 

in. minimum 
length concrete single expansion type anchors for

mounting 
pedestal enclosure 

to foundotion. Anchor location 
to 

m
a
t
c
h
 
mounting 

holes in
e
a
c
h
 
corner of enclosure. S

e
c
u
r
e
 
e
a
c
h
 
of the four c

o
r
n
e
r
s
 of the 

pedestal enclosure 
to

the anchors in the foundotion 
with a '/z 

in. galvanized or stainless steel machine thread
bolt, 0

 properly 
sized 

l
o
c
k
o
u
t
 a
n
d
 
a
 
flat w

a
s
h
e
r
.

6
.
 Einish 

top of concrete foundation in 
a
 
neat a

n
d
 
workmanlike 

m
a
n
n
e
r
.
 If leveling 

w
a
s
h
e
r
s

are used, ensure no 
more than '/s 

in. gop at any corner. D
o
 not exceed a

 m
a
x
i
m
u
m
 

dip or
rise in the foundation of '/s 

in. per foot. W
h
e
n
 
properly instolled, ensure the top 

of
the 

service enclosure 
is level front to 

b
o
c
k
 
a
n
d
 
side to 

side 
within %

 
in. Repair

rocking o
r
 m
o
v
e
m
e
n
t
 of the service enclosure 

at n
o
 
additionol c

o
s
t
 to 

the d
e
p
a
r
t
m
e
n
t
.

7
.
 D
o
 
not u

s
e
 liquidtight flexible 

metal conduit (
L
F
M
C
)
 o
n
 
pedestal t

y
p
e
 services.

6
.
 E
n
s
u
r
e
 
all e

l
b
o
w
s
 in 

t
h
e
 
f
o
u
n
d
a
t
i
o
n
 
a
r
e
 
sized 

o
s
 
p
e
r
 utility 

provider's c
o
n
d
u
i
t
 r
e
q
u
i
r
e
m
e
n
t
s

for underground 
conduit o

n
d
 feeders. P

V
C
 
extensions m

o
y
 
b
e
 installed 

provided 
the 

e
n
d
s
 of the

rigid 
metal conduits o

r
e
 
m
o
r
e
 
thon 2

 in. below 
the t

o
p
 of the c

o
n
c
r
e
t
e
 foundation. W

h
e
r
e

extension conduits a
r
e
 
metal, grounding 

bushings 
m
u
s
t
 b
e
 installed 

with 
a
 
bonding 

j
u
m
p
e
r

properly 
terminated.

c
z
z
a
 
c
z
z
z
i

■-^•.1. 
'-ir ^'1

M
- 

I
I

 I
n 

I

LO
A

D
 S

ID
E

 
C

O
N

D
U

IT

-R
einforcing Steel

- Equipm
ent M

ounting
Studs (as required)

—
Equipm

ent M
ounting

S
tuds (as required)

—
Bell End Fittings
or G

rounding
B

ushings

LO
AD SIDE CONDUIT 

I 
I

Size and number 
O

o
f 

c
o

n
d

u
its

determ
ined by

plan detoils

LIN
E

 SID
E 

C
O

N
D

U
IT

F
R

O
N

T
 

V
IE

W

TYPE C show
n, TYPE A sim

ilar except that TYPE A shollhove
individual circuit breakers (CB) m

ounted on on equipm
ent m

ounting
ponel. CB H

andles shall protrude through hinged decdfront trim
.

/^H
ex N

ut
.^L

o
ck 

W
osher

'-fla
t W

asher

Leveling W
ashers

M
eter Socket, (when required)

M
eter S

ocket W
indow

, (w
hen required)

Equipment Mounting Panel
P

hoto E
lectric C

ontrol W
indow, (W

hen required)
H

inged D
eodfront Trim

Lood Side Conduit Trim
L

in
e

 S
ide 

C
o

n
d

u
it A

re
o

Utility Access Door, with hondle
P

e
d

e
s
ta

l D
o

o
r

Hinged Meter Access
C

o
n

tro
l S

ta
tio

n
 (H

-O
-A

 S
w

itch
)

Moin Disconnect
B

ra
n

ch
 C

ircu
it B

re
a

ke
rs

C
opper C

lod G
round R

od - 5
/8

" X 
tO

'

^
 Thx— DBpartmant of jymnsportatJon j

E
LE

C
T

R
IC

A
L 

D
E

T
A

ILS
E

LE
C

T
R

IC
A

L 
S

E
R

V
IC

E
 

S
U

P
P

O
R

T
P

E
D

E
S

T
A

L 
S

E
R

V
IC

E
 

T
Y

P
E

 
P

S

S
E

C
T

IO
N

 
A

-A
A

N
C

H
O

R
 

B
O

L
T

 
D

E
T

A
IL

E
D

(9
)-1

4

u
tu

il



A
r
m

L
e
n
g
t
h
 

D
S
H
P
P
N
G
 
P
A
R
T
S
 
L
S
I

thk 
F
o
u
n
d
a
t
i
o
n

—
 T
y
p
e

2
4
'
 P
o
l
e
s
 
W
i
t
h
 
H
S
N

1
9
'
 P
o
l
e
s
 
W
i
t
h
 
N
o

L
u
m
i
n
d
r
e
 
o
n
d
 
N
o
 I
L
S
N

3
0
'
 P
o
l
e
s
 
W
i
t
h
 
L
u
m
i
n
o
i
r
e

A
b
o
v
e
 
h
a
r
d
w
a
r
e
 
plus: o

n
e

(
o
r
 t
w
o
 
if L

S
N
 
a
t
t
a
c
h
e
d
)

A
b
o
v
e
 
h
a
r
d
w
a
r
e

plus o
n
e
 
s
m
a
l
l

h
a
n
d
 
h
o
l
e

Troffic 
Signal A

r
m
s
 (1 per pole)

T
y
p
e
 l
A
r
m
 
(1 Signol)

Ship 
e
a
c
h
 
a
r
m
 

with 
t
h
e
 
listed 

e
q
u
i
p
m
e
n
t
 a
t
t
a
c
h
e
d

T
y
p
e
 l
A
r
m
 
(
2
 Signals) 

T
y
p
e
 Q
t
A
r
m
 
(
3
 Signals)

1
N
o
m
i
n
a
l
 A
r
m
 
L
e
n
g
t
h

I
L
S
N
 
A
r
m
 

(
M
o
x
.
 2

Nominol A
r
m
 
Length

7
'
 A
r
m

pole) Ship 
with 

c
l
o
m
p
s
,
 bolts 

a
n
d
 
w
o
s
h
e
r
s

Quantity 
I

A
n
c
h
o
r
 
Bolt A

s
s
e
m
b
l
i
e
s
 
(
1
 o
e
r
 
o
o
l
e
)

T
e
m
p
l
a
t
e
s
 
m
a
y
 
b
e
 
r
e
m
o
v
e
d
 
f
o
r
 s
h
i
p
m
e
n
t

IB
•
•
•
9

9
9
9

9
9
9

T
e
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Transportation

^
 Traffic Oporatlons Division

T
R
A
F
F
I
C
 
S
I
G
N
A
L

S
U
P
P
O
R
T
 
S
T
R
U
C
T
U
R
E
S

S
I
N
G
L
E
 
M
A
S
T
 
A
R
M
 
A
S
S
E
M
B
L
Y

(
1
0
0
 
M
P
H
 
W
I
N
D
 
Z
O
N
E
)

S
M
A
-
1
0
0
(
1
)
-
1
2

- 
G
/
z
/
n



.
1
7
9
"
 t
h
i
c
k
n
e
s
s

is permissible
-
 for Tip 

Section

—
M
i
n
 L
o
p

e
q
u
a
l
s
 
1.5

t
i
m
e
s
 
f
e
m
a
l
e

I.D.

Note- A
 
slip 

joint is
permissible 

for a
r
m
s

A
O
'
 a
n
d
 
g
r
e
o
t
e
r
 
in

length. The slip joint
s
h
a
l
l
 b
e
 
m
a
d
e
 
in 

t
h
e

s
h
o
p
,
 but m

o
y
 
b
e
 
m
o
t
c
h

m
a
r
k
e
d
 
a
n
d
 
s
h
i
p
p
e
d
 
d
i
s
a
s
s
e
m
b
l
e
d
.

-
 E
n
d
 
Plate %

"
 thick 

min
s
h
o
p
e
 
t
o
 
m
a
t
c
h
 o
r
m

• 4
 
- ^

4
"
 Dia 

holes and
1- %

"
 Dio golv 

A
3
0
7
 bolt.

T
a
c
k
 
w
e
l
d
 
n
u
t
 t
o
 
t
h
r
e
a
d

projection ofter m
a
k
i
n
g

joint. Repoir d
a
m
a
g
e
d

galvanizing in 
a
c
c
o
r
d
o
n
c
e

with Item 
4
4
5
,
 "GaJvonizing".

S
L
I
P
 
J
O
I
N
T
 
D
E
T
A
I
L

T
E
N
O
N
 
D
E
T
A
I
L

V
I
B
R
A
T
I
O
N
 
W
A
R
N
I
N
G

Most Arms of S
M
A
 ond D

M
A
 structures and clamp-on ̂

-
m
s
 of L

M
A
 structures of approximately 4

0
 ft

or longer are subject to 
hormonic 

vertical vibrations in light wind 
conditions due to the 

oeroelastic
characteristics of o

 few 
of the myriads of possible combinations of the following: signal numbers,

weights ond 
positions; existence/solidity 

of bookplates: presence of additional ottochments to 
the

o
r
m
.
 s
u
c
h
 a
s
 signs and 

c
o
m
e
r
o
s
;
 o
r
m
-
w
i
n
d
 
orientation: and 

a
r
m
-
p
o
l
e
 stiffness.

Such vibrations moy cause fatigue domage to the structure ond m
o
y
 lead to 

golloping in moderote
wind conditions which m

a
y
 further damage 

the structure ond 
alarm 

the public. Tests hove indicated
that when 

wind is blowing toward the bock 
side of signalheads having 

un-vented 
bockplotes ottoched

the probability of unocceptoble hormonic vibrotion and/or galloping is rather high.

If bookplates ore not required for improved 
visibility they should 

not be applied 
to the signol

heads or, if they 
must be applied, they 

should 
be vented as a

 first and inexpensive 
m
e
a
s
u
r
e
 to

mitigate 
vibrations.

The traffic signol m
a
s
t
 a
r
m
s
 shall be 

visually inspected in 5
 
to 2

0
 m
p
h
 
wind 

conditions ofter
instotlotion of signalheads and any ottochments, including any required backpotes. If vertical
m
o
v
e
m
e
n
t
s
 with 

a
 total excursion (

m
a
x
i
m
u
m
 
u
p
w
a
r
d
 
excursion 

to 
m
o
x
i
m
u
m
 
d
o
w
n
w
a
r
d
 
excursion) of m

o
r
e

than approximotely 8" are observed ot the arm 
tip, a damping plate shollbe fitted to the arm.

S
e
e
 "
D
o
m
p
i
n
g
 Plate 

Mounting 
Detoils" o

n
 stondord sheet, M

A
-
D
P
D
-
1
0
.

This 
visuol inspection 

shall b
e
 repeoted 

ofter e
a
c
h
 
modification o

f
 the 

structure 
that could

affect its oeroelostic response. Excessive 
vibrotions shall not b

e
 allowed 

to 
continue 

for m
o
r
e

t
h
a
n
 
t
w
o
 
d
o
y
s
.

S
t
a
i
n
l
e
s
s
 
steel b

o
n
d
s
 (
o
r
 
C
a
b
l
e
s
)

o
n
d
 
c
o
s
t
 b
r
o
c
k
e
t
 a
s
 in "

A
s
t
r
o
-
B
r
o
c
"
.

"
S
k
y
 
Bracket" or "

E
o
s
y
 
Bracket" with

1 '/z" Dio Threoded 
Coupling.

B
R
A
C
K
E
T
 
A
S
S
E
M
B
L
Y

S
e
c
o
n
d
 longitudinal

S
e
a
m
 
W
e
l
d
 
is

permitted 
for

polygonal a
r
m
s
 if

D
i
 
e
x
c
e
e
d
s
 
1
0
"
 
-Longitudinal S

e
a
m
 
Weld 

m
u
s
t
 b
e

o
r
i
e
n
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
l
o
w
e
r
 
9
0
*

o
f
 the 

signal a
r
m
.

A
R
M
 
W
E
L
D
 
D
E
T
A
I
L

^
6
0
/
 Min. penetration

lOOX 
pernetrotion within

6
"
 of circumferential

b
o
s
s
 
w
e
l
d
s
.

A
R
M
 
C
O
U
P
L
I
N
G
 
D
E
T
A
I
L
S

G
E
N
E
R
A
L
 
N
O
T
E
S
:

Design c
o
n
f
o
r
m
s
 to 1

9
9
4
 
A
A
S
H
T
O
 
S
t
o
n
d
o
r
d
 
Specifications for

Structural Supports for Highway Signs, Luminoires, and 
Troffic Signols

and Interim 
Specifications thereto. Design Wind 

Speed 
equols 100 

m
p
h

plus a 
1.3 gust factor.

Poles ore designed 
to 

support o
n
e
 8'-0" luminaire 

a
r
m
,
 o
n
e
 9'-0"

internally 
lighted 

street n
o
m
e
 
sign 

o
n
d
 
o
n
e
 
troffic 

signal a
r
m
 

with 
a

length 
a
s
 tabulated. 

T
h
e
 
specified 

luminaire 
lood 

applied 
at the 

end
of the luminaire a

r
m
 
equols 6

0
 lbs 

verticoldead load 
plus the

horizontclwind 
load 

o
n
 
o
n
 
effective 

projected 
o
r
e
o
 of 1.6 s

q
 ft. 

T
h
e

specified 
internally 

lighted 
street n

a
m
e
 
sign load 

applied 
4
.
5
 
ft f

r
o
m

the 
centerline of the 

pole 
equals 8

5
 lbs 

verticoldead lood 
plus

horizontoiwind load 
o
n
 
o
n
 
effective 

projected 
area 

of 11.5 
s
q
 
ft.

The specified signalload 
opplied 

at the end 
of the 

troffic signal a
r
m

equols 1
8
0
 
lbs vertical d

e
o
d
 
load 

plus 
the 

horizontol wind lood 
o
n
 o
n

effective projected oreo of 32.4 
s
q
 ft (octualareo times drag

c
o
e
f
f
i
c
i
e
n
t
)
.

S
e
e
 
Stondord 

S
h
e
e
t
 "
M
A
-
D
"
 for pole 

details, "
M
A
-
C
"
 for troffic

signol a
r
m
 
connection details, "

M
A
-
C
 (ILSN)" for internally lighted

street n
a
m
e
 sign o

r
m
 
c
o
n
n
e
c
t
i
o
n
 
details, "

L
U
M
-
A
"
 for luminaire o

r
m
 
o
n
d

connection details, "
S
N
S
"
 for internolly lighted street n

o
m
e
 sign

detoils. e
n
d
 "
T
S
-
F
D
"
 f
o
r
 
a
n
c
h
o
r
 
bolt o

n
d
 
f
o
u
n
d
o
t
i
o
n
 
details. 

S
e
e

"
M
A
-
C
"
 for moteriol specifications.

Fobricotion shollbe in accordance 
with Item 

6
8
6
,
 "Traffic Signol

Pole 
Assemblies (Steel)" a

n
d
 
with 

the 
details, dimensions, a

n
d
 
weld

procedures s
h
o
w
n
 
herein. Weld 

references coll for p
r
e
o
p
p
r
o
v
e
d
 
weld

procedures 
which 

the 
Fabricotor m

u
s
t
 obtain 

prior to 
fobricotion.

Materlols, fabrication 
toleronces, a

n
d
 
shipping 

proctices 
shall m

e
e
t

the requirements of this sheet and 
Item 

6
8
6
,
 "Traffic SignolPole

A
s
s
e
m
b
l
i
e
s
 (
S
t
e
e
l
)
"
.

Unless otherwise 
noted, alt parts shollbe 

galvanized 
in

a
c
c
o
r
d
a
n
c
e
 
with Item 

4
4
5
,
 "Galvanizing", ofter fobrication.

D
e
v
i
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
details 

o
n
d
 
d
i
m
e
n
s
i
o
n
s
 s
h
o
w
n
 
h
e
r
e
i
n

require 
submission 

of s
h
o
p
 
drowings in 

o
c
c
o
r
d
c
n
c
e
 
with

Item 
441, "Steel Structures". Alternate designs are 

n
o
t

a
c
c
e
p
t
a
b
l
e
.

S
H
E
E
T
 
2
 
O
F
 
2

T
e
x
a
s
 Deportment of Transportation

^
 Trafffc Operations Division

T
R
A
F
F
I
C
 
S
I
G
N
A
L

S
U
P
P
O
R
T
 
S
T
R
U
C
T
U
R
E
S

S
I
N
G
L
E
 
M
A
S
T
 
A
R
M
 
A
S
S
E
M
B
L
Y

(
1
0
0
 
M
P
H
 
W
I
N
D
 
Z
O
N
E
)

S
M
A
-
1
0
G
(
2
)
-
1
2



t
m

Bi
I
S

D
n

i
m

)
S
.

m
'
m

m
m

a

li
i

■

B
E
*

K
l

m
m

I
B

I
I

m
I
I

i



Gqp^ 
1 

Mox
I

I'
 ̂

'JL

E
s
S

B
s
B

m
B
N
B

ilS
•
U

•
u_

 T
e
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Transportation

Traffic Operations Division

S
T
A
N
D
A
R
D
 
A
S
S
E
M
B
L
Y

F
O
R
 
T
R
A
F
F
I
C
 
S
I
G
N
A
L

S
U
P
P
O
R
T
 
S
T
R
U
C
T
U
R
E
S

M
A
S
T
-
A
R
M
 
C
O
N
N
E
C
T
I
D
N
S

M
A
-
C
(
I
L
S
N
)
-
1
2



Z
i
n
c
 
d
i
e
 
c
o
s
t
 o
r

A
i
u
m
.
 o
r
 
G
o
l
v
.
 M
e
t
a
l

C
o
p
 
with 

min. of 3
s
e
t
 s
c
r
e
w
s
 
—

—
S
e
e
 
D
e
t
o
i
l
F
 
f
o
r

a
l
t
e
r
n
a
t
e
 
P
o
l
e
 
C
a
p

%
"
 dia 

H
o
o
k
 for

hanging 
wire

D
E
T
A
I
L
 
A

(for 
pole 

with 
iuminoire)

A
c
c
e
s
s

C
o
m
p
o
r
t
m
e
n
t

A
c
c
e
s
s

B
o
c
k
 
plote 

C
o
m
p
a
r
t
m
e
n
t

V
 /,

Polygonol Pole

P
O
L
E
 
C
O
U
P
L
I
N
G
 
D
E
T
A
I
L

D
E
T
A
I
L
 
G

d
i
o
 
H
o
o
k

for hanging 
wir

^
S
e
e
 
D
e
t
a
i
l
 G

f
o
r
 
H
o
n
d
h
o
l
e
 
W
e
l
dZ
i
n
c
 
d
i
e
 
c
o
s
t

o
f
 4
"
x
 

®'"
I

 6" I 0
 

Galv. Metal Cop
" Hondhole 

f"-
3
 
s
e
t
 s
c
r
e
w
s

—
S
e
e
 
D
e
t
o
i
l
F
 
f
o
r

alternate 
P
o
l
e
 
C
a
p

%
"
 dia 

H
o
o
k
 
for

T
 h
a
n
g
i
n
g
 
wire

S
E
C
T
I
O
N
 
X
-
X

O
p
e
n
i
n
g
 f
o
r
 o
c
c
e
s
s
 c
o
m
p
a
r
t
m
e
n
t
 shall

b
e
 
n
o
 
m
o
r
e
 
than '/iginch 

wider thon
t
h
e
 
a
c
c
e
s
s
 
c
o
m
p
a
r
t
m
e
n
t
 itself.

B
u
r
n
d
y
 •
K
C
2
2
J
1
2
T
1
3
.

B
l
a
c
k
b
u
r
n
 
T
T
C
,

.. o
r
 o
p
p
r
o
v
e
d
 
equal.

Will a
c
c
e
p
t
 4
-
*
8
,

2
-
*
6
 
o
r
 
1
-
*
4
 
m
o
x
.

D
E
T
A
I
L
 
J

—
H
o
n
d
h
o
l
e
 
F
r
o
m
e

%
"
x
 2
"
 Min.

S
e
e
 
D
e
t
a
i
l
 A

for regular
P
o
l
e
 
C
o
p
 
—

D
E
T
A
I
L
 
B

V (If I
L
S
N
 
applied)

=

t
 o
f
 4-'x 6

"
I
.
D
.
 H
o
n
d
h
o
l
e

T
h
r
e
o
d
e
d
 
S
t
r
o
p

X
 
1" P

 
W
i
n

D
E
T
A
I
L
 
D

(
f
o
r
 3
0
'
p
o
l
e
 
with Iuminoire

a
n
d
 
I
L
S
N
 
sign)

A
c
c
e
s
s

C
o
m
p
a
r
t
m
e
n
t

 ✓
—

 H
"
 dio 

H
o
o
k

(optionol)

/
\
^
S
e
e
 
Detail G

f
o
r
 
H
o
n
d
h
o
l
e
 
W
e
l
d

H
o
n
d
h
o
l
e
 
c
o
v
e
r

1
2
g
 
min.

%
"
 dio 

bolt
o
r
 
s
c
r
e
w

—
H
o
n
d
h
o
l
e
 
F
r
o
m
e
 
-

It Ya" X 2
 
min

-
F
i
x
e
d
 
m
o
u
n
t
 o
r
m
 
f
o
r

single 
m
o
s
t
 a
r
m

a
s
s
e
m
b
l
i
e
s
 
o
r
 first

a
r
m
 
o
n
 
d
u
a
l
 m
a
s
t

a
r
m
 
a
s
s
e
m
b
l
i
e
s

—
C
l
o
m
p
-
o
n
 
o
r
m
 
for

s
e
c
o
n
d
 
a
r
m
 
o
n
 
d
u
a
l

^
 

most orm 
ossemblies

r
 2" dia threaded
-coupling 

- 2
 per

d
u
a
l
 m
o
s
t
 o
r
m

a
s
s
e
m
b
l
y

D
E
T
A
I
L
 
C

S
E
C
T
I
O
N
 
Y
-
Y

D
E
T
A
I
L
 
E

^
S
e
e
 
D
e
t
o
i
l
G

f
o
r
 
H
o
n
d
h
o
l
e
 
W
e
l
d

.
—
H
o
n
d
h
o
l
e
 
c
o
v
e
r

1
2
g
 
min.

%
"
 dio bolt

o
r
 
s
c
r
e
w

'
—
H
o
n
d
h
o
l
e
 
F
r
o
m
e
-

It %
"
 X 
2
 
min

—
F
i
x
e
d
 
m
o
u
n
t
 a
r
m
 
f
o
r

single 
m
o
s
t
 o
r
m

o
s
s
e
m
b
l
i
e
s
 
o
r
 
first

a
r
m
 
o
n
 
d
u
a
l
 m
o
s
t

a
r
m
 
a
s
s
e
m
b
l
i
e
s

—
C
l
a
m
p
-
o
n
 
a
r
m
 
f
o
r

s
e
c
o
n
d
 
a
r
m
 
o
n
 
d
u
a
l

X
 m
o
s
t
 a
r
m
 
a
s
s
e
m
b
l
i
e
s

f
 2
"
 d
i
o
 
t
h
r
e
a
d
e
d

coupling 
- 2

 
p
e
r

d
u
o
l
m
o
s
t
 a
r
m

o
s
s
e
m
b
l
y

Split l
o
c
k
w
o
s
h
e
r
,

Y
z
"
 stainless

C
O
P
P
E
R
 
G
R
O
U
N
D

C
O
N
N
E
C
T
O
R

-
 Y
z
"
 dio

B
o
r
 
f
o
r

honging
w
i
r
e
 
a
n
d

J
-
B
o
l
t

d
t
t
o
c
h
m
e
n
t

D
E
T
A
I
L
 
F

(for 19' pole 
with 

n
o
 
I
L
S
N

sign 
a
n
d
 
n
o
 Iuminoire)

S
E
C
T
I
O
N
 
V
-
V

A
n
c
h
o
r

B
o
l
t

)
i
o
m
e
t
e
r

B
o
l
t

H
o
l
e

D
i
a
m
e
t
e
r

S
l
o
t

L
e
n
g
t
h

B
o
l
t

C
i
r
c
l
e

D
i
a
m
e
t
e
r

1 Yz"
l
y
v

3
 Y
i
'

1
7
"

l
y
v

2
"

4
"

1
9
"

2
"

2
 Ya"

4
 
Y
i
'

2
1
"

2
 Ya"

2
 Y
z
"

5
"

2
3
"

2
3
"

E
4
"
 X
 
2
 

13.7*

B
A
S
E
 
P
L
A
T
E
 
P
L
A
N

Adjustment
R
o
n
g
e

®
8
5
X
 Min. penetration

6
0
X
 
Min. penetration

lOO/f 
p
e
m
e
t
r
a
t
i
o
n
 
within

6
"
 o
f
 c
i
r
c
u
m
f
e
r
e
n
t
i
o
l

b
a
s
e
 
w
e
l
d
s
.

P
O
L
E
 
E
L
E
V
A
T
I
O
N

D
E
T
A
I
L
 
H

•
a
-
3
2

m
t
g
.
 h
o
l
e
s

for optional
6
 
c
i
r
c
u
i
t

t
e
r
m
i
n
o
l

b
l
o
c
k

•
1
0
-
3
2

m
t
g
.
 h
o
l
e
s

f
o
r
 I
u
m
i
n
o
i
r
e

d
o
u
b
l
e
 
f
u
s
e

b
l
o
c
k
 
(
s
e
e

n
o
t
e
s
 
3
 &
 
4
)

Ring. 
x 2

 Vz" A
S
T
M
 
A
5
7
2
 Gr 5

0

B
a
c
k
 
plate

Ya" X 
a
Y
z
"
 X 

1'-6 %
"

steel strip 
M
-
1
0
2
0
 
o
r
 s
h
e
e
t
 A
-
5
6
9

1
2
 
c
i
r
c
u
i
t
 6
0
0
 
v
o
l
t

c
o
m
p
r
e
s
s
i
o
n
 
T
y
p
e
 
H
D
 
terminal block

(
2
 r
e
q
'
d
)

Phil. P
o
n
 
H
D
.
 seres. •

8
-
3
2
 
x 

1'/,"
self-top 

T
y
p
e
 "
F
"
,
 stainless steel

(
4
 
r
e
q
'
d
)

Y
z
"
 cleoronce

hole 
for c

o
p
p
e
r

g
r
o
u
n
d
 
c
o
n
n
e
c
t
o
r

.
 jj 

g
.
.
 f
j
Q
n
d

hole 
o
p
e
n
i
n
g

A
C
C
E
S
S
 
C
O
M
P
A
R
T
M
E
N
T

1. T
h
e
 
c
o
v
e
r
 shollbe 

o
n
e
 
piece 

f
o
r
m
e
d
 f
r
o
m
 
A
B
S
 
plastic, shall b

e
 
a

pearl gray 
color, a

n
d
 
shollbe 

suitoble 
for e

x
p
o
s
u
r
e
 
to 

harsh
sunlight a

n
d
 
e
x
t
r
e
m
e
 
w
e
o
t
h
e
r
.
 C
o
v
e
r
 sholliotch 

with 
t
w
o
 
s
c
r
e
w

latches ond 
shell fit tightly 

to 
the 

enclosure 
ring 

to 
create a

rainproof seol. L
a
t
c
h
 
s
c
r
e
w
s
 
shollbe 

1
/
4
-
2
0
 
stainless flot

s
o
c
k
e
t
 h
e
o
d
 
s
c
r
e
w
s
 
with 

t
a
m
p
e
r
 
p
r
o
o
f
 f
e
a
t
u
r
e
.

2
.
 T
h
e
 
pole 

m
o
n
u
f
c
c
t
u
r
e
r
 shall provide 

with 
e
a
c
h
 
pole 

a
 
s
e
p
a
r
a
t
e
 
kit

consisting 
of: o

n
e
 
c
o
v
e
r
 
with t

w
o
 
latching 

a
s
s
e
m
b
l
i
e
s
,
 t
w
o
 
terminal

strips (
M
a
r
a
t
h
o
n
 •
9
8
5
G
P
1
2
C
U
 
o
r
 a
p
p
r
o
v
e
d
 
equol). four •

8
-
3
2
 
x

1'/(" self topping 
type "

F
"
 stainless steel pon 

head 
screws, ond

o
n
e
 
g
r
o
u
n
d
 
c
o
n
n
e
c
t
o
r
 (
B
l
a
c
k
b
u
r
n
 
T
T
C
,
 B
u
r
n
d
y
 
K
C
2
2
J
1
2
T
1
3
,
 o
r

llsco 
S
S
S
-
5
)
.
 T
h
e
 
troffic 

s
i
g
n
o
l
c
o
n
t
r
o
c
t
o
r
 sholl

instollthe 
kit

i
t
e
m
s
 
in 

t
h
e
 
field.

3
.
 T
h
e
 
s
c
r
e
w
 
hole 

s
p
o
c
i
n
g
 
o
n
 
t
h
e
 
e
n
c
l
o
s
u
r
e
 
b
o
c
k
 
plate 

shollbe 
for

t
w
o
 
M
o
r
o
t
h
o
n
 •
9
8
5
G
P
1
2
 
terminal strips, o

n
e
 
M
o
r
o
t
h
o
n
 •
9
8
5
G
P
0
6
C
U

terminal strip, o
n
d
 
o
n
e
 
B
u
s
s
m
o
n
n
 •
8
M
6
0
3
2
B
 
f
u
s
e
 
block.

4
.
 Instollone 

B
u
s
s
m
o
n
n
 •
B
M
6
0
3
2
B
.
 Littelfuse •

L
6
0
0
3
0
M
-
2
C
.
 o
r

F
e
r
r
o
z
-
S
h
a
w
m
u
t
 *
3
0
3
5
2
 fuse 

block 
for poles 

w
h
e
r
e
 luminoires o

r
e

t
o
 
b
e
 
installed.

T
e
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Transportation

0
 Traffic Operations Division

T
R
A
F
F
I
C
 
S
I
G
N
A
L

S
U
P
P
O
R
T
 
S
T
R
U
C
T
U
R
E
S

M
A
S
T
 
A
R
M
 
P
O
L
E
 
D
E
T
A
I
L
S

M
A
-
D
-
1
2



T
Y
P
E

S
H
A
F
T

D
I
A

V
E
R
T

B
A
R
S

S
P
I
R
A
L

b
 
P
I
T
C
H

T
E
X
A
S

1
0

C
O
N
E
 
P
E
N
E
T
R
O
M
E
T
E
R

N
 
W
o
w
q
/
f
t

1
 15 

1 
40

A
N
C
H
O
R

B
O
L
T

D
I
A

2
4
-
A

2
4
"

4
-
 #
5

#
2
 
a
t
 1
2
"

5
.
7

5
.
3

4
.
5

y
v

3
0
-
A

3
0
"

8
-
 «
9

«
3
 
o
t
 6
"

1
1
.
3

1
0
.
3

8
.
0

1 /
z
"

3
6
-
A

3
6
"

1
0
-
#
9

#
3
 
a
t
 6
"

1
3
.
2

1
2
.
0

9
.
4

l
y
.
"

3
6
-
B

3
6
"

1
2
-
 #
9

#
3
 
a
t
 6
"

1
5
.
2

1
3
.
6

1
0
.
4

2
"

4
2
-
A

4
2
"

1
4
-
 #
9

*
3
 a
t
 6
"

1
7
.
4

1
5
.
6

1
1
.
9

2
 
A
"

;
n
 

f
o
u
n
d
a
t
i
o
n

D
E
S
I
G
N
 ^

LOAD 
©

M
O
M
E
N
T
j
S
H
E
A
R

T
Y
P
I
C
A
L
 
A
P
P
L
I
C
A
T
I
O
N

F
O
U
N
D
A
T
I
O
N
 
S
E
L
E
C
T
I
O
N
 
T
A
B
L
E
 
F
O
R
 
S
T
A
N
D
A
R
D
 
M
A
S
T

A
R
M
 
P
L
U
S
 ILSN 

S
U
P
P
O
R
T
 
A
S
S
E
M
B
L
I
E
S
 (ft)

FDN 30-A 
FDN 36-A 

I 
FDN 36~

ImAX single 
a
r
m
 
l
e
n
g
t
h
 

32' 
48'

M
A
X
 
S
I
N
G
L
E
 
A
R
M
 
L
E
N
G
T
H

M
o
s
t
 q
r
m
 
o
s
s
e
m
b
l
y
.
 (
s
e
e
 
Selection 

T
o
b
l
e
)

M
a
s
t
 o
r
m
 
a
s
s
e
m
b
l
y
,
 (s
e
e
 
Selection 

Toble)
3
0
'
 stroin 

pole 
with 

or without liiminofre.

M
a
s
t
 a
r
m
 
a
s
s
e
m
b
l
y
,
 (
s
e
e
 
Selection 

T
a
b
l
e
)

Strain p
o
l
e
 
taller t

h
a
n
 
3
0
'
 &■ 

stroin
pole 

w
ith m

a
st a

rm

_ M
ast orm

 ossem
bly. (see Selection Toble)

T
raffic SignolPole

. Use overage N value over
the top third of the

■ 
e

m
b

e
d

d
e

d
 
s
h

o
ft.

J Ignore the top V of soil.

B
O

LT
D

IA
IN

.

©BO
LT

T
O

P
L

E
N

G
T

H
TH

R
E

A
D

y."
V

-6
"

3
"

1 /z"
3

'-4
"

6
"

ly
v

3
*-1

0
"

7
"

2
"

4
'-3

"
8

"
2 'A

"
4

'-9
"

9
"

3'-10" 
7"

N
O

T
E

S
:

^
 Anchor bolt design develops the
foundation capacity given under
Foundation D

esign Loods.

©Foundation Design Loads are the
allow

able m
om

ents and shears o
t

th
e

 b
a

se
 
o

f th
e

 
s
tru

c
tu

re
.

©Foundations may be listed separotely
or grouped according to sim

ilarity
of location and type. Q

uantities are
for the C

ontroctor's inform
otion only.

©Field Penetrometer readings at a depth
of approxim

ately 3 to 5 feet m
ay be

used to adjust shaft lengths.

©
If rock is encountered, the Drilled
S

h
a

ft shall extend 
o m

inim
um

 
o

f tw
o

diam
eters in

to
 

solid ro
ck.

©
 Decimal lengths in Design Table are
to allow

 
interpolation for other

p
e

n
e

tro
m

e
te

r volues. R
ound to

 n
e

a
re

st
foot for entry into Sum

m
ory Toble.

AN
C

H
O

R
 

B
O

LT 
8. 

TE
M

P
LA

TE
 S

IZE
S

hT] 
top 

I BOTTOM I BOLT 
T

FOUNDATION SUM
M

ARY 
TABLE ®

4 '/z" 
19"

^'-3" 
6" 

5" 
^

4'-9" 
I 

9" 
5 i/g" 

^
©

 Min dimensions given,
longer bolts ore acceptable.

E
X

A
M

P
L

E
:

)• For SO
m

ph design wind speed, foundation
30-A

 con support up to a 32' arm
 

w
ith

another arm
 

up to 
28'

For fO
O

m
ph design w

ind speed, foundation
36-A

 con support a single 36' m
ast arm

.

'A
" thk. m

in.
C

ircu
la

r S
te

e
l

Top Tem
plate

2
 
F

la
t 

W
a

s
h

e
rs

per A
nchor B

o
lt

L
u

m
in

o
ire

A
rm

 
(optional)

A
n

ch
o

r b
o

lts
 
to

 
b

e
approxim

ately oriented
s
o

 
th

a
t 

tw
o

 
b

o
lts

 a
re

 
in

tension from
 

the Span
W

ire
 
lo

a
d

s
.

T
Y

P
IC

A
L

 
S

T
R

A
IN

 
P

O
LE

A
S

S
E

M
B

LY

H
O

O
K

E
D

 
A

N
C

H
O

R

(T
Y

P
E

 
1)

N
U

T
 

A
N

C
H

O
R

(T
Y

P
E

 
2

)

A
N

C
H

O
R

 
B

O
L

T
 

A
S

S
E

M
B

LY

t)O
rient anchor bolts orthogonal

w
ith 

the 
fixe

d
 o

rm
 

d
ire

ctio
n

 to
e

n
s
u

re
 

th
a

t 
tw

o
 
b

o
lts

 
a

re
 
in

te
n

s
io

n
 
u

n
d

e
r 

d
e

a
d

 lo
a

d
.

T
Y

P
IC

A
L 

M
A

S
T

 
A

R
M

A
S

S
E

M
B

L
Y

S
teel Tem

plote
with holes '/is" greater
th

a
n

 b
o

lt d
ia

m
e

te
r

B
ond anchor b

o
lts to

rebor cage,tw
o

locations using *3
bar or *6 copper
jum

per. M
echanical

c
o

n
n

e
c
to

rs
 

sh
a

ll b
e

 
U

L
L

is
te

d
 
fo

r c
o

n
c
re

te
e

n
c
a

s
e

m
e

n
t.

T
O

P
 

V
IE

W
'A

" to A
" of

b
o

lt shank 
shall

p
ro

je
ct above

c
o

n
c
re

te

VCircular Steel
Tem

plate
(Tem

porary)

L
u

m
in

a
ire

A
rm

 
(optional)

C
onduit (See Layout

S
h

e
e

ts 
fo

r d
ia

m
e

te
r.

O
rient as directed by

the E
ngineer. 1 o

r 2
required)

V
e

rtic
o

lB
o

rs
 

(S
e

e
D

esign Table fo
r size

&
 

n
u

m
b

e
r).

S
piral, 3 

fla
t turns

top & 
1 flat turn

bottom
. (See D

esign
Table for size & pitch)

V
ertical bars m

ay rest
o

n
 b

o
tto

m
 

o
f d

rille
d

 h
o

le
If m

oteriolis firm
 

enou^
to

 
d

o
 

s
o

 
w

h
e

n
concrete is ploced.

E
L

E
V

A
T

IO
N

F
O

U
N

D
A

T
IO

N
 

D
E

T
A

IL
S

5/2A
I17

G
E

N
E

R
A

L 
N

O
T

E
S

:
D

esign conform
s to 1994 

AASH
TO

 
S

tandard
S

pecifications for S
tructuralS

upports for
H

ighw
ay Signs, Lum

inoires and T
raffic

S
ignols end interim

 
revisions thereto.

R
einforcing steel shall conform

 
to Item

 
440,

"R
einforcing S

teel".

C
o

n
cre

te
 

shall be C
lass "C

".

T
hreads fo

r anchor b
o

lts and n
u

ts shall be
rolled or cut threads of SUN series up to 2"
in diom

eter o
r U

N
C

 
series 

fo
r all sizes. B

o
lts

and n
u

ts shollhove C
lass 2A

 and 2
8

 
fit tolerances.

G
otvonized nuts shall be tapped after galvanizing.

A
nchor bolts thot are torger than 1" in diom

eter
shall conform

 
to "olloy steel" or "m

edium
-strength

m
ild steel" per Item

 
449, "A

nchor B
olts". A

nchor
b

o
lts 

th
a

t o
re

 1" in diam
eter or less shall co

n
fo

rm
to 

ASTM
 

A36. G
olvanize a m

inim
um

 
of the top end

thread length plus 6
" for ollonchor bolts unless

otherw
ise noted. E

xposed w
ashers and exposed nuts

shallbe golvanized. All golvonizing shoilbe in
occordonce w

ith Item
 

445, "G
alvanizing".

Tem
plates and em

bedded nuts need not be galvanized.
Lubricate ond tighten anchor bolts when erecting the
stru

ctu
re

 in accordance 
w

ith Ite
m

 
4

4
9

, "A
nchor B

o
lts".

Texas D
epartm

ent cf Transportation
T

raffic O
perations D

ivision

9
8

7
4

8

T
R

A
F

F
IC

 
S

IG
N

A
L

P
O

LE
 FO

U
N

D
A

TIO
N

T
S

-F
D
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2



P
L
A
S
T
I
C
 
P
O
L
E
 
C
A
P

1
6
"
 P
E
D
E
S
T
R
I
A
N

S
I
G
N
A
L
 
H
E
A
D

(
W
A
L
K
/
W
A
I
T
)

(
S
Y
M
B
O
L
 
T
Y
P
E
)

B
R
E
A
K
A
W
A
Y

B
A
S
E
 

*

-
 4
 
1
/
2
"
 O
.
D
.
 X
 
1
0
-
 P
O
L
E

1
6
"
 P
E
D
E
S
T
R
I
A
N

-
S
I
G
N
A
L
 
H
E
A
D

(
W
A
L
K
/
W
A
I
T
)

(
S
Y
M
B
O
L
 
T
Y
P
E
)

H
A
R
D
W
A
R
E
 
T
O
 
A
T
T
A
C
H
 
B
A
S
E

1
"
 
X
 
4
"
 G
R
A
D
E
 
5

C
A
R
R
I
A
G
E
 
B
O
L
T

V
A
R
I
A
B
L
E

B
O
L
T
 
C
I
R
C
L
E

9
 1
/
2
 
"
-
1
7
"

2
 1
/
4
 '
 X 
2
 
3
/
8
 '
 SL
(

H
A
R
D
W
A
R
E
 
D
E
T
A
I
L

A
L
L
 

R
A
D
I
A
L
 
S
E
C
T
I
O
N
S

N
O
R
M
A
L
 
T
O
 
A
X
I
S

9
"
 X
 
1
5
"
 "
P
E
D
E
S
T
R
I
A
N
 
S
I
G
N
"

(
S
Y
M
B
O
L
 
T
Y
P
E
)
 (
R
1
0
-
3
e
)

S
T
E
N
C
I
L
.
 E
T
C
H
 
O
R

E
M
B
O
S
S
 
M
A
T
E
R
I
A
L

A
L
L
O
Y
 
H
E
R
E
 (
A
L
U
M
I
N
U
M

P
I
P
E
 
O
N
L
Y
)

-
T
H
R
E
A
D
E
D
 
C
O
N
N
E
C
T
O
R
,

A
L
L
 
T
-
B
A
S
E
 
T
H
R
E
A
D
S

M
U
S
T
 
B
E
 
E
N
G
A
G
E
D

O
N
T
O
 
P
I
P
E
.

2
"
 M
A
X
.
 (
F
L
U
S
H
 
D
E
S
I
R
A
B
L
E
)

V
I
E
W
 
A
-
A

-
T
R
A
N
S
F
O
R
M
E
R
 
B
A
S
E

1
'
 
W
I
D
E
 
X
 
3
/
8
 •
 N
O
T
C
H
 
T
O

I
N
D
I
C
A
T
E
 
C
O
N
D
U
I
T
 
O
P
E
N
I
N
G

P
L
A
T
E
 
F
L
A
T
.
 +
 

1
/
8
 
* W

A
R
P

C
O
N
D
U
I
T
 
O
P
E
N
I
N
G

2
 5
/
8
 
- W

I
D
E

(
B
O
T
H
 
S
I
D
E
S
)

1
3
*
 
D
I
A
.
 H
E
L
I
X
 (
3
/
8
*
 P
L
A
T
E
)

S
C
R
E
W
 
A
N
C
H
O
R
 
F
O
U
N
D
A
T
I
O
N
 
D
E
T
A
I
L

.
C
O
N
D
U
I
T
 
A
S
 
R
E
Q
U
I
R
E
D

(
S
I
Z
E
 
A
S
 
S
H
O
W
N
 
O
N

L
A
Y
O
U
T
 
S
H
E
E
T
S
)

T
e
x
a
s
 Department o

f
 Transportation

^
 Houston DIstrtct

S
E
E
 
S
T
A
N
D
A
R
D
 (
R
F
B
A
 
-
 1
3
)
 F
O
R
 
N
O
T
E
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A
N
D

N
O
N
 
-
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U
S
E
D
 
B
R
E
A
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A
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A
Y
 
E
L
E
C
T
R
I
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A
L
 
C
O
N
N
E
C
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O
R
 
D
E
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I
L
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S
I
G
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A
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A
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A
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C
O
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U
C
T
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O
N
 
D
E
T
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I
L
S

F
O
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P
O
L
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M
O
U
N
T
E
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E
D
E
S
T
R
I
A
N
 
S
I
G
N
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L
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D
/
P
M
P
S



7
'
-
6
"
 V
 (
8
'
N
o
m
i
n
o
l
^
m
 
L
e
n
q
t
h
)

'•6" 
(10'Nominal A

r
m
 
Length)

R
e
m
o
v
a
b
l
e
 
ploatic 

o
r

galvanized 
m
e
t
a
l
 c
o
p

Strut L
f
%
"
x
 2
"
 Min

iMin. straight
length

Strut LF^6"x 2
"
 Min.

2
"
 S
C
H
 
4
0
 P
i
p
e

2
 H
"
 0.0. 

—
\

I Pole or Arm 
Simplex

A
S
T
M
 
A
2
7
 
G
r
.
6
5
-
3
5
 
or A

1
4
8
 
G
r
.
8
0
-
5
0
,

A
5
7
6
 
Gr.1021 3

 
A
3
6
 (
A
r
m
 
only)

A
S
T
M
 
A
5
3
 
G
r
.
B
,
 A
5
0
1
.
 A
1
0
0
8

HSLAS-F Gr.50 40°'" A1011 HSLAS-F Gr.50 4
 
Q I

Lin, stroiqht
7

 length

R
e
m
o
v
o
b
l
e
 
plastic o

r
gaivonized 

metal c
o
p

2'-3" Vz" Min. 
I

3'-0"t.'/2" Max. 1 
O

-
1
 '/a" S

C
H
 
4
0
 Pipe

1 %
"
 O.D.

Arm 
Strut Plotes 2

 Q
 

A36. A572 Gr.50 4
Q
)
r
 ASSS

Misc. 
A
S
T
M
 
designations a

s
 noted

^limensional limits are given to show 
acceptable

variation 
in 

design. All of a 
Fabricator's 

production
of o

 porticulor a
r
m
 
length shall hove 

the s
o
m
e

d
i
m
e
n
s
i
o
n
s
 
within 

specified 
tolerances.

(
^
A
n
y
 of the moteriols listed for plotes may be used

w
h
e
r
e
 
the 

drawings d
o
 
not specify a

 
particular A

S
T
M

designation.

®
 A576 must be suitable for forging and olso meet
m
i
n
i
m
u
m
 

tensile 
strength 

of 6
5
 ksi, m

i
n
i
m
u
m
 

yield 
of

3
5
 
ksi. a

n
d
 
elongation 

in 2
 inches of 2

2
 percent.

®
 ASTM 

A572, A1008 HSLAS-F, ond A1011 HSLAS-F moy
h
o
v
e
 
higher 

yield 
strengths but shall not h

o
v
e
 less

elongation 
t
h
o
n
 
t
h
e
 
g
r
a
d
e
 
indicated.

5
-
F
O
O
T
 
L
U
M
I
N
A
I
R
E
 
A
R
M

1
0
-
F
O
O
T
 
L
U
M
I
N
A
I
R
E
 
A
R
M

t
 Dio. A

3
0
7
 
Bolls

2
 
o
t
 4
"
 c
-
c
 
e
o
c
h
 
s
i
d
e

4
 
b
o
l
t
s
 
Si 
4
 
l
o
c
k

w
a
s
h
e
r
s
 
p
e
r
 
c
l
o
m
p

/
a
"
 Did. A

3
0
7
 
Bolts

2
 
a
t
 5
"
 c
-
c
 
e
a
c
h
 
s
i
d
e

4
 
b
o
l
t
s
 
&
 
4
 
l
o
c
k

w
a
s
h
e
r
s
 
p
e
r
 c
l
a
m
p

D
I
R
E
C
T
 
A
T
T
A
C
H
M
E
N
T

D
E
T
A
I
L

Q
 '/?" Dia. Holes-

C
l
o
m
p

e
 1/4" X 6

"
A
5
7
2
 
G
R
 
5
0

(
t
r
-
 

PC

C
L
A
M
P
 
A
T
T
A
C
H
M
E
N
T
 
C
L
A
M
P
 
A
T
T
A
C
H
M
E
N
T

D
E
T
A
I
L
 
N
0
.
1
 

D
E
T
A
I
L
 
N
O
.
2

(
H
A
L
F
 
S
E
C
T
I
O
N
)
 

(
H
A
L
F
 
S
E
C
T
I
O
N
)

f-'/a" Dio. X 1 Vz"
A
3
2
5
 
B
o
l
t

<
2
 
per fitting)

—
L
o
c
k
 
W
o
s
h
e
r

(
2
 per fitting)

—
 A
r
m
 
S
i
m
p
l
e
x

D
i
o
.
 A
3
2
5
 
B
o
l
t
s

2
 
b
o
l
t
s
 
&
 
2
 
l
o
c
k

w
a
s
h
e
r
s
 
per c

l
o
m
p
 
-

%
"
 Dio. A

3
0
7
 Bolts

-
2
 
ot 4

 
Va" c

-
c
 e
o
c
h
 side

4
 
b
o
l
t
s
 
&
 
4
 
l
o
c
k

i
w
a
s
h
e
r
s
 p
e
r
 c
l
o
m
p

^
 Pole Simplex

—
C
l
o
m
p

U
P
P
E
R
 
S
I
M
P
L
E
X
 
F
I
T
T
I
N
G

-
 V
i
"
 Dio. X 

1 Y
z
"

A
3
2
5
 
B
o
l
t

(
2
 
per Fitting)

—
 L
o
c
k
 
W
a
s
h
e
r

(
2
 
p
e
r
 fitting)

-
 A
r
m
 
S
i
m
p
l
e
x

U
P
P
E
R
 
S
I
M
P
L
E
X
 
F
I
T
T
I
N
G

"
T
^
T
f
T
T
^
T
"

P
O
L
E
 
S
I
M
P
L
E
X
 
D
E
T
A
I
L

C
l
a
m
p

ft ^
6
"
 X 5

"
A
5
7
2
 
G
R
 
5
0

-
 C
l
o
m
p

t
 M
i
"
 X 6

"
A
7
1
5
 
G
R
 
5
0

r
 Y
z
"
 Dia. X 1 l/z"

A
3
2
5
 
B
o
l
t

(
2
 per fitting)

L
o
c
k
 
W
a
s
h
e
r

(
2
 
p
e
r
 fitting)

—
A
r
m
 
S
i
m
p
l
e
x

C
L
A
M
P
 
A
T
T
A
C
H
M
E
N
T
 
C
L
A
M
P
 
A
T
T
A
C
H
M
E
N
T

D
E
T
A
I
L
 
N
O
.
3
 

D
E
T
A
I
L
 
N
O
.
4

(
H
A
L
F
 
S
E
C
T
I
O
N
)
 

(
H
A
L
F
 
S
E
C
T
I
O
N
)

P
o
l
e
 
S
i
m
p
l
e
x

—
C
l
o
m
p

L
O
W
E
R
 
S
I
M
P
L
E
X
 
F
I
T
T
I
N
G

S
E
C
T
O
N
 
A
-
A

Yz" Dio. X 1 Yz"
A
3
2
5
 
B
o
l
t

(
2
 per fitting)

L
o
c
k
 
W
a
s
h
e
r

(
2
 
per fitting)

L
O
W
E
R
 
S
I
M
P
L
E
X
 
F
I
T
T
I
N
G

S
E
C
T
O
N
 
B
-
B

D
e
s
i
g
n
 
c
o
n
f
o
r
m
s
 
t
o
 
1
9
9
4
 
A
A
S
H
T
O
 
S
t
a
n
d
a
r
d

Specifications for Structural S
u
p
p
o
r
t
s
 for

Highway 
Signs, Luminoires, o

n
d
 
Troffic 

Signals
a
n
d
 
Interim 

Revisions 
thereto. Design 

Wind
S
p
e
e
d
 
equals 9

0
 
m
p
h
 
plus o

 
1.3 

gust factor.
A
r
m
s
 
o
r
e
 
d
e
s
i
g
n
e
d
 
t
o
 
s
u
p
p
o
r
t
 o
 6
0
 lb. luminoire

having 
a
n
 
effective 

projected 
o
r
e
o
 (actuoloreo

times 
drag coefficient) of 1.6 sq. ft.

M
a
t
e
r
i
a
l
s
 
a
n
d
 
f
a
b
r
i
c
o
t
i
o
n
 
shall b

e
 
in

a
c
c
o
r
d
o
n
c
e
 
with Item 

6
8
6
,
 "Traffic 

SignalPole
A
s
s
e
m
b
l
i
e
s
 (Steel)" a

n
d
 
with 

t
h
e
 
details,

d
i
m
e
n
s
i
o
n
s
,
 o
n
d
 
weld 

p
r
o
c
e
d
u
r
e
s
 s
h
o
w
n

herein. Weld 
references call (or p

r
e
o
p
p
r
o
v
e
d

w
e
l
d
 
p
r
o
c
e
d
u
r
e
s
 
w
h
i
c
h
 
t
h
e
 
F
a
b
r
i
c
a
t
o
r
 
m
u
s
t

obtain 
prior 

t
o
 
fobricatlon. In 

t
h
e
 
o
b
s
e
n
s
e
 
o
f

specified 
F
a
b
r
i
c
o
t
o
n
 
tolerances, d

i
m
e
n
s
i
o
n
s

shell b
e
 
within 

the 
toleronces generally

obtainable 
in 

n
o
r
m
a
l
 fobricatlon 

practice.

U
n
l
e
s
s
 o
t
h
e
r
w
i
s
e
 
n
o
t
e
d
,
 all p

o
r
t
s
 shall b

e
galvanized 

after fabrication 
in 

o
c
c
o
r
d
o
n
c
e
 
with

I
t
e
m
 
4
4
5
.
 "Golvonizing".

D
e
v
i
o
t
i
o
n
 
f
r
o
m
 
t
h
e
 
detoils 

o
n
d
 
d
i
m
e
n
s
i
o
n
s

s
h
o
w
n
 
herein require 

submission 
of s

h
o
p
 
drawings

in 
o
c
c
o
r
d
a
n
c
e
 
with 

I
t
e
m
 
4
4
1
,
 "
S
t
e
e
l
 S
t
r
u
c
t
u
r
e
s
"
.

Alternate designs o
r
e
 
not acceptable.

E
o
c
h
 
pole 

simplex 
fitting shall be 

supplied
with 

2
 
A
S
T
M
 
A
3
2
5
 
b
o
l
t
s
 
o
n
d
 
2
 
l
o
c
k
 
w
o
s
h
e
r
s
 
o
f

the 
size 

specified. T
h
e
 
bolts 

o
n
d
 
lock 

w
a
s
h
e
r
s

shall b
e
 
s
e
c
u
r
e
d
 
t
o
 
t
h
e
 
p
o
l
e
 
with 

t
h
e
 
o
t
h
e
r

h
a
r
d
w
a
r
e
 
i
t
e
m
s
 called 

for in 
t
h
e
 
plans. W

h
e
n

c
l
o
m
p
 
o
t
t
a
c
h
m
e
n
t
 is specified, t

h
e
 
Fobricotor

shall ship the 
c
l
o
m
p
 
a
s
s
e
m
b
l
y
 
securely 

attached
to 

the 
pole 

at the location s
h
o
w
n
 
o
n
 
the 

plons.

If c
l
o
m
p
 
a
s
s
e
m
b
l
i
e
s
 a
r
e
 
o
r
d
e
r
e
d
 
w
i
t
h
o
u
t

poles, t
h
e
 
Fabricator shallship 

o
n
e
 
u
p
p
e
r
 a
n
d

o
n
e
 
lower c

l
o
m
p
 
a
s
s
e
m
b
l
y
 
together in a

 
single

p
a
c
k
a
g
e
,
 including 

all nuts o
n
d
 
w
a
s
h
e
r
s

required for the 
c
l
o
m
p
s
 a
n
d
 
simplex 

fittings.

T
e
x
a
s
 Department of Transportation

M
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> 
R
e
m
o
v
e
 
portion 

o
f

^lip on lower most
a
r
m
 
c
l
a
m
p
s

C
 1/2" 

holes 
M.-

1
3
N
C
 
t
a
p
p
e
d

t
h
r
e
a
d
s
 

«

1. P
o
l
e
 
simplex 

s
h
o
H
b
e
 
A
S
T
M
 
A
2
7
 
G
R
6
5
-
3
5
 
o
r
 
A
1
4
8
 
G
R
8
0
-
5
0
 
o
r
 A
5
7
6
 G
R
1
0
2
1
.
 A
S
T
M
 
A
5
7
6
 
m
u
s
t
 b
e

suitable for forging 
and 

also 
m
e
e
t
 m
i
n
i
m
u
m
 

tensile o
f
 65ksi, m

i
n
i
m
u
m
 

yield 
of 35ksi, a

n
d
 
a

m
i
n
i
m
u
m
 
elongation 

of 2
2
 
percent in 2

 inches.

2
.
 W
e
l
d
e
d
 
tobs a

n
d
 
b
o
o
k
p
l
a
t
e
s
 shall b

e
 
A
S
T
M
 
A
-
3
6
 
steel o

r
 better.

3
.
 N
y
l
o
n
 insert locknuts shall c

o
n
f
o
r
m
 
t
o
 
A
S
T
M
 
A
5
6
3
.

1. Moteriots a
n
d
 
fabrication shollbe 

in 
o
c
c
o
r
d
o
n
c
e
 
with 

S
t
o
n
d
o
r
d
 
S
h
e
e
t
 "
M
A
-
C
"
 e
n
d
 
with

the details, dimensions, and 
weld procedures shown herein. Weld references coll for

preapproved 
weld 

procedures 
which 

the Fobricotor m
u
s
t
 obtain 

prior to fabrication.
In 

the absence 
of specified 

fabrication tolerances, dimensions shollbe 
within 

the
tolerances generolly 

obtainable in 
normal fobrication 

proctice.

2. All ports shollbe 
golvonized after fobrication in accordance 

with Item 
4
4
5
,
 "Galvanizing".

T
h
e
 
throat of the Simplex shollbe 

m
a
d
e
 free of all r

o
u
g
h
 
or sharp 

e
d
g
e
s
 resulting f

r
o
m
 
the

golvonizing 
process.

3. E
a
c
h
 simplex fitting shollbe supplied 

with 2
 
A
S
T
M
 
A
3
2
5
 
bolts,'/tin. X 

I'/zin. o
n
d

2
 lock woshers. fhe bolts and lock 

washers shall be secured to the clamp with the other
hordware items. T

h
e
 
Fobricotor shall ship c

l
o
m
p
 
o
s
s
e
m
b
l
y
 
together in 

a
 
single 

p
o
c
k
a
g
e
,

including 
all bolts, nuts, a

n
d
 
w
o
s
h
e
r
s
 required 

for the 
c
l
o
m
p
 
a
n
d
 
simplex 

fitting.

4. Design conforms to 1994 
A
A
S
H
T
O
 
"Standard 

Specifications for StructurolSupports
for Highway Signs, Luminoires, ond 

Traffic Signols" and interim 
revisions thereto. Design

Wind 
Speed equals 8

0
 m
p
h
 
plus 0

 1.3 gust factor. Clamps ore 
designed to support a 6

0
 lb.

iuminoire having 
on 

effective 
projected 

area (actual orea 
times d

r
o
g
 coefficient) of

1.6 
sq.ft.,12 ft. m

a
x
i
m
u
m
 
a
r
m
 
length.

5. Each assembly shall consist of one upper piece simplex 
fitting 

having a s
m
o
o
t
h
 lip ond 

one
lower piece 

simplex 
fitting 

with 
the lip r

e
m
o
v
e
d
.

6
.
 Approximately 2

 in. diameter hole in upper m
o
s
t
 a
r
m
 
c
l
o
m
p
.

P
O
L
E
 
S
I
M
P
L
E
X
 
D
E
T
A
I
L
S

f'/2" dio X 6" (6 ea.l A307 bolts
6
 
4
"
 c
-
c
 
e
a
c
h
 
s
e
c
t
i
o
n

2
 6
 4
"
 c
-
c
 
e
a
c
h
 
s
e
c
t
i
o
n

f
o
r
 
A
5
7
2
 
G
r
S
O

(
5
"
 c
c
 
f
o
r
 
A
3
6
)

(
2
 
n
u
t
s
,
 3
 
w
o
s
h
e
r
s
,
 o
n
e

lock 
w
a
s
h
e
r
 
per 

bolt)

Clomp Q
.
 V*" *

 f
.
 A
5
7
2
 
G
R
5
0
 
o
r

3
g
 
X 
7
"
 A
3
6

P
R
O
J
E
C
T
I
O
N

Plate 
g
u
s
s
e
t
,

7
 
G
a
g
e
 
A
3
6
,

2
 req'd

F
o
r
 8
.
9
 -
 1
2
 Inch 

diameter Signal Poles
(
T
w
o
 
req'd 

for e
a
c
h
 
m
o
s
t
 a
r
m
)

T
e
x
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s
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r
 P
V
C
 To Telephone Service

\

f/i" Minimum 
P
V
C
 To Electrical Service

T
O
P
 
V
I
E
W

(
S
l
a
b
 
&
 
B
a
s
e
)

C
o
n
t
r
o
l
l
e
r

C
a
b
i
n
e
t

'/z' 13 NO Mounting
Bolts (

4
 Typical)

T
 To Telephone Service

S
I
D
E
 
V
I
E
W

(
S
l
a
b
 
&
 
B
a
s
e
)

• f/i" Minimum 
P
V
C
 To Electricol Service

3
"
 Conduits

To Signal Poles
C
A
B
I
N
E
T
 
B
A
S
E

O
J
 
O
j
 O
J
 
O
J
 
O
i
J

10. Bond 0
 *8 AWG copper ground etre ond an 8

 ft ground rod bonded to the reinforcing meeh by o suitohle
UL Lilted d

a
m
p
 and terminoted to the coMiet groundhg bui far the purpoee of providing o

 locolyound
for the atactrkd grountfng conductor. The electrical groundbg conductw specified in Item 

680-3.A.4
it required ond muet be terirlnoted to the cabinet ground bus.

11 Instola P
V
C
 sieeve to prevent the ground rod from 

dVecl embedment k
 the stab.

12. Provide aelded nire mesh eX6'W2.9 X W2.9 for reinforcsment. Provide joint* and splices in the mesh aith o
minimum 

6-inch overlap. Csnter the mesh between top and bottom 
and provide o

 minimum 
3
 inch cover <

C
O
N
D
U
I
T
S
'

W
.
 Stub up and run 3-inch corrduits through the slob to the various traffic signdpoles ond ground boxes as shown on

the layouts. Instol the number of conduits as shown on layouts plus two additional3 inch conduils for future
use. Terminote the conduits with o

 bushing between 2
 ond 4-nchst obove the slab.

15. Extend conduits for futise use ot leost IB-inches from 
the edge of the slob, tsrminote underground with o

couping, and cop and seolso that the seolcon be removed 
without domoging the coupling. This must otso oppiy to

m
u
s
e
d
 teiephone condiit.

16. Sti* 41 two separate conduits through the slob from 
the electrkolond tettphone services. Run the conduit for the

eiectrkidfeed drectty to the electricalservice enclosure. Run the conduit for tite teiephone ine directly to the
teleplione service, usuody UKoted on the s

o
m
e
 pole as the electricalservice. Telephorte must not under any crcisnstmce

shore a conduit with ony other fmction.

17. Terminate eiectrk and telephone conduits above the slob with 0
 coupling. After the base is hstoled. extend the conduits obovi

t
^
 of the base and secure to the bose using o

 steel one-hole strop or s
m
l
v
 sutgbis substHut*.

C
O
N
T
R
O
L
L
E
R
 
C
/
«
W
E
T
i

18. Anchor the controler cabinet to the bose using four stoWess steel 1/2-13 N
O
 
bolts.

19. The sicone couk beod specified in Item 
660.3.B must be R

T
V
 
133.

T
e
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Transportation

W
 Traffic Operations Division
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—
D
a
m
p
i
n
g
 
K
.
1
2
5
'
t
h
i
c
k

a
l
u
m
i
n
u
m
 
s
i
g
n
 
b
l
a
n
k
)

D
a
m
p
i
n
g
 
1

M
o
u
n
t
i
n
g
 
C
l
a
m
p

M
o
u
n
t
i
n
g
 
c
l
a
m
p
 
—

1 '/z" Dia S
c
h
 4
0

aluminum 
mounting

pipe

1 54' dia, S
c
h
 
4
8

3* l
e
n
g
t
h
 
n
i
p
p
l
e

1
 T
h
r
e
a
d
e
d

b
a
n
d
 
(
o
r
 
c
a
b
l
e
)

m
o
u
n
t
 c
l
a
m
p

'
—
S
a
d
d
l
e
 
m
o
u
n
t
i
n
g
 
U
-
b
o
l
t

—
1
 

d
i
a
.
 t
u
b
e
 
s
a
d
d
l
e

— M
o
u
n
t
i
n
g
 
C
l
o
m
p

f
r
-
-

ili 
7
 

M
 

111 
' 

i
]

1
 d
i
e
 

[
 D
a
m
o
i
n
o
 

J 
-— 

—
a
l
u
m
i
n
u
m
 
p
i
p
e

D
a
m
p
i
n
g
 1 (.125' thick

a
l
u
m
i
n
u
m
 
s
i
g
n
 
b
l
a
n
k
)

C
 d
i
a
 
s
q
u
a
r
e
 
h
e
a
d

c
o
n
n
e
c
t
i
o
n
 
b
o
l
t
s
 
b
e
t
u
i

d
a
m
p
i
n
g
 
1 a

n
d

m
o
u
n
t
i
n
g
 
o
l
a
m
p
.
 

—j

S
u
p
p
o
r
t
 A
s
s
e
m
b
l
i
e
s

Saddle 
Spocing

m
o
u
n
t
i
n
g

U
-
b
o
l
t
 

^

V
e
n
t
e
d
 
b
o
c
k
 
p
l
a
t
e

S
E
C
T
I
O
N
 
A
-
A

(
S
h
o
w
i
n
g
 
s
t
a
n
d
a
r
d
 
p
l
a
c
e
m
e
n
t
 o
f
 s
i
g
n
a
l
 h
e
a
d
)

(
M
o
u
n
t
i
n
g
 
c
l
a
m
p
 
U
-
b
o
l
t
 is n

o
t
 s
h
o
w
n
 
f
o
r
 clarity)

1 '/z" die 
S
c
h
 4
0

a
l
u
m
i
n
u
m
 
m
o
u
n
t
i
n
g

pipe 
extending 

full
5'-6" of d

a
m
p
i
n
g
 
plote

M
 /z" dia,
S
c
h
 
4
0
,

all t
h
r
e
a
d
e
d

nipple 
—

j'
 

1 W
 dia

/
i
 

t
u
b
e
 
s
a
d
d
l
e

t
h
r
e
a
d
e
d
 
c
o
u
p
l
i
n
g

—
D
a
m
p
i
n
g
 
1 (.125' thick

a
l
u
m
i
n
u
m
 
s
i
g
n
 
b
l
a
n
k
)

V
a
n
t
e
d
 
b
a
c
k
 
p
l
a
t
e

—
 1
 

T
h
r
e
a
d
e
d

b
a
n
d
 
(
o
r
 
c
a
b
l
e
)

m
o
u
n
t
 c
l
a
m
p

—
M
o
u
n
t
i
n
g
 
c
l
a
m
p

54' d
i
e

_
J
 
tube saddle

'-1 '/z" dia,
S
c
h
 
4
0
,

all t
h
r
e
o
d
e
d
 

*
—

nipple 
-

1
 T
h
r
e
a
d
e
d

b
a
n
d
 (
o
r
 
c
a
b
l
e
)

m
o
u
n
t
 c
l
a
m
p

[
 D
a
m
p
i
n
g
 
1 a
n
d
 
s
i
g
n
a
l
 h
e
a
d
 
a
s
s
e
m
b
l
y

D
A
M
P
I
N
G
 
P
L
A
T
E
 
M
O
U
N
T
I
N
G
 
D
E
T
A
I
L
S

S
E
C
T
I
O
N
 
A
-
A

(
S
h
o
w
i
n
g
 
a
l
t
e
r
n
a
t
e
 
p
l
a
c
e
m
e
n
t
 o
f
 s
i
g
n
a
l
 h
e
a
d
)

(
M
o
u
n
t
i
n
g
 
c
l
a
m
p
 
U
-
b
o
l
t
 is n

o
t
 s
h
o
w
n
 
f
o
r
 clarity)

^^Recommended supporting assemblies
t
o
 
a
c
h
i
e
v
e
 
r
e
q
u
i
r
e
d
 
h
e
i
g
h
t

H
e
i
g
h
t
 

O
n
e
 
n
i
p
p
l
e
 

T
w
o
 
n
i
p
p
l
e
s
 
.
 

O
n
e
 c
o
u
p
l
i
n
g

r
e
q
u
i
r
e
d
 

e
a
c
h
 l
e
n
g
t
h
 

e
a
c
h
 l
e
n
g
t
h
 

e
a
c
h
 
l
e
n
g
t
h

6'-6 ^
'

3' 
.
 

[ 
.

7
'
-
0
 

4
'

G
E
N
E
R
A
L
 
N
O
T
E
S
:

In a
c
c
o
r
d
a
n
c
«
 
with 

the 
ftndings of T

x
O
O
T
 
s
p
o
n
s
o
r
e
d

research, the installation 
of o

 d
a
m
p
i
n
g
 
plote in

o
c
c
o
r
d
o
n
c
e
 
w
i
t
h
 
t
h
e
 
d
e
t
a
i
l
s
 
s
h
o
w
n
 
h
e
r
e
 
o
t
 t
h
e

e
n
d
 
o
f
 signal m

o
s
t
 a
r
m
s
 o
f
 S
M
A
 
a
n
d
 
D
M
A
 
s
t
a
n
d
o
r
d

s
t
r
u
c
t
u
r
e
s
 
r
e
d
u
c
e
s
 
e
x
c
e
s
s
i
v
e
 
h
a
r
m
o
n
i
c
 
v
e
r
t
i
c
a
l

vibration, e
n
d
 
thus fotigue d

a
m
a
g
e
.
 A
n
y
 
deviation

f
r
o
m
 
these 

details 
m
a
y
 
r
e
d
u
c
e
 
the 

effectiveness 
of

this d
a
m
p
i
n
g
 
device.

A
l
u
m
i
n
u
m
 
sign 

blank 
for d

a
m
p
i
n
g
 
plate 

shell c
o
n
f
o
r
m

to 
DepartmentalMateriolSpecificotions D

M
S
-
7
1
t
O
.

Moteriols for m
o
s
t
 a
r
m
 
mounting 

c
l
o
m
p
 a
n
d
 
tube 

saddle
shall b

e
 
o
l
u
m
i
n
u
m
 
castings 

or a
l
u
m
i
n
u
m
 

olloys a
s
 in

o
c
c
o
r
d
o
n
c
e
 
with 

manufacturers' stipulotions. Mounting
pipe, pipe 

nipple 
a
n
d
 
coupling 

shall b
e
 aluminum 

alloy
6
0
6
1
-
T
6
 or 6

0
6
3
-
T
6
.
 D
a
m
p
i
n
g
 
plate 

mounting 
c
l
a
m
p

a
n
d
 
u
-
b
o
l
t
 a
s
s
e
m
b
l
i
e
s
 
shall c

o
n
f
o
r
m
 
t
o
 
S
t
a
n
d
a
r
d
 
s
h
e
e
t

S
M
D
(
G
E
N
}
-
0
8
.
 U-bolts for saddle 

mounting 
shall h

a
v
e

a
 
m
i
n
i
m
u
m
 

yield 
s
t
r
e
n
g
t
h
 
o
f
 3
6
 
ksi.

D
a
m
p
i
n
g
 
plate shall b

e
 
m
o
u
n
t
e
d
 
horizontally.

Position 
centerline 

of d
a
m
p
i
n
g
 
plate 

to 
ollgn 

with
centerline 

o
f
 s
i
g
n
o
l
h
e
a
d
 
a
s
s
e
m
b
l
y
.
 Vertical c

l
e
o
r
o
n
c
e

b
e
t
w
e
e
n
 
signolhead (with 

or 
without backing 

plote)
a
n
d
 
b
o
t
t
o
m
 
o
f
 d
a
m
p
i
n
g
 
plote 

shall b
e
 
mointolned

a
s
 s
h
o
w
n
.
 T
h
e
 
a
t
t
a
c
h
m
e
n
t
s
 s
h
o
w
n
 
here 

ore 
e
x
a
m
p
l
e
s

only, o
t
h
e
r
 s
u
p
p
o
r
t
i
n
g
 
details 

which 
m
e
e
t
 b
o
t
h

alignment a
n
d
 
verticol cleoronce requirements are

also 
o
c
c
e
p
t
o
b
l
e
.

Unless stipulated 
b
y
 
the 

monufacturers, all steel
parts shall b

e
 galvanized 

finish in accordance with
S
t
a
n
d
a
r
d
 
Specification Item 

4
4
5
,
 "Golvanizing".

s
q
u
a
r
e

h
e
a
d
 
b
o
l
t
 
-

-
1
 /z" dia 

c
S
c
h
 
4
0
 

3
o
l
u
m
i
n
u
m
 

:
mounting pipe

-- N
y
l
o
n
 
w
a
s
h
e
r
,

f
l
a
t
 
w
a
s
h
e
r
 
&

l
o
c
k
 
w
a
s
h
e
r

^
m
o
u
n
t
i
n
g
 
c
l
a
m
p

(
s
p
e
c
i
f
i
e
d
 
o
r

S
E
C
T
I
O
N
 
B
-
B

(
S
h
o
w
i
n
g
 
d
a
m
p
i
n
g
 
p
l
a
t
e
 
a
t
t
a
c

-
 V
e
n
t
e
d

b
a
c
k
 
p
l
a
t
e

T
e
x
a
s
 Department o

f
 Transportation

M
 Tr<jfflc Operations Division

M
A
S
T
 
A
R
M
 
D
A
M
P
I
N
G
 
P
L
A
T
E

D
E
T
A
I
L
S

M
A
-
D
P
D
-
1
2



S
I
G
N
 
S
U
P
P
O
R
T
 
D
E
S
C
R
I
P
T
I
V
E
 
C
O
D
E
S

(DescripUve Cod«s correspond to project estinate and quonlities sheets)

S
M
 
R
D
 
S
O
N
 
A
S
S
M
 
T
Y
 

X
X
X
X
X
(
X
)
X
X
(
X
-
X
X
X
X
)

F
R
P
 - Fiberglass Reinforced Plostic Pipe (see SMO(FRP))

T
W
T
 •
 Thin-Wolied Tubing (see 9

A
K
T
W
T
)
)

10BWG •
 10 B

W
G
 
Tubing (see SMO(SLIP-I) to <SLIP-3)>

S
6
0
 

■ Schedule 6
0
 Pipe (see SMO(SLIP-I) to (

S
L
P
-
3
)
)

R
E
Q
U
I
R
E
D
 
C
L
E
A
R
A
N
C
E

E
O
R
 
B
R
E
A
K
A
W
A
Y
 
S
U
P
P
O
R
T

S
I
G
N
 
L
O
C
A
T
I
O
N

P
A
V
E
D
 
S
H
O
U
L
D
E
R
S

T
-
I
N
T
E
R
S
E
C
T
I
O
N

Non-breokowgy
portion 

of
support
(i.e., stub).

To ovoid vehicle undercorrioge snogging, any
substontiol remains of o breakaway support,
when it is broken owoy, should not project
m
o
r
e
 t
h
o
n
 
4
 
i
n
c
h
e
s
 
a
b
o
v
e
 o
 
6
0
-
i
n
c
h
 
c
h
o
r
d

(I.e.. typlcoispoce 
between 

wheeipoths).

/HIGHWAY \
M
N
T
E
R
S
E
C
T
I
O
N

\
 AHEAD 

/

/HIGHWAY ̂
I
N
T
E
R
S
E
C
T
I
O
N

\
 AHEAD 

/

L
E
S
S
 
T
H
A
N
 
6
 
F
T
.
 W
I
D
E

W
h
e
n
 the shHJtder is 6

 ft. or less In width,
the sign m

u
s
t
 be 

placed at leost 1
2
 ft. f

r
o
m

the e
d
g
e
 of the travel tone.

G
R
E
A
T
E
R
 
T
H
A
N
 
6
 
F
T
.
 W
I
D
E

When the shoiJder is greater thon 6
 ft in mdth.

the sign must be ploced ot leost 6
 ft. from 

the
e
d
g
e
 of the shoulder.

W
h
e
n
 this sign is needed 

at the end o
f
 o
 two-lone,

two way roodwoy, the right edge of the sign shodd
t>e In lirte with the centerline of the roadway. Place
O
S
 close 

to R
O
W
 
os procticol.

B
E
H
I
N
D
 
B
A
R
R
I
E
R

No more than 2
 sign

posts shouici 
be located

within 
a
 
7
 
ft. circle.

, Acceptable
/HIGHWAY ̂
I
N
T
E
R
S
E
C
T
I
O
N

\
 AHEAD 

/

/HIGHWAY \
I
N
T
E
R
S
E
C
T
I
O
N

\
 AHEAD 

y
Edge of TravdLone

Not Acceptoble

7
 ft. 

/

^ drcie 
^^.'''Not Acceptable

Not Acceptable

BEHIND GUARDRAIL 
|
 

BEHIND CONCRETE BARRIER
'Sign deoronce bosed on distance required for proper guard roil or concrete barrier perforrmice.

T
Y
P
I
C
A
L
 
S
I
G
N
 
A
T
T
A
C
H
M
E
N
T
 
D
E
T
A
I
L

S
I
G
N
S
 
W
I
T
H
 
P
L
A
Q
U
E
S

Single Signs
B
a
c
k
-
t
o
-
B
a
c
k

Signs

Nylon wosher, flat
w
a
s
h
e
r
,
 l
o
d
t
 
w
a
s
h
e
r
.

Bolts used to mount s
g
n
 poneb to the d

a
m
p
 ore

5/16-18 
U
N
O
 
golvanized square head with nut.

nylon wosher, flat wosher and lock washer. T
h
e

trait length Is 11nch for aluminum.

When two sign clomps are used to mount signs
bock-to-bock, use o

 
5/16-18 U

N
O
 
galvanized hex

head per A
S
T
U
 
A
3
0
7
 
with nut and hebcol-spring lock

washer. The opproiimate bolt lengths for vorious post
sizes and sign clomp types ore given in the table ot
right. The boll length m

o
y
 need to be odjusted

dependir^ upon fidd conditions.

Sign clamps m
o
y
 be either the specific size clomp

or the universal clomp.

When 0
 supplemenfol plaque

or secondary sign b
 used,

the 7
 ft sign hei^t is

m
e
o
s
i
r
e
d
 
t
o
 
t
h
e
 
b
o
t
t
o
m
 
o
f

the supplementolpioque
or secondary sign.

C
U
R
B
 
&
 
G
U
T
T
E
R
 
O
R
 
R
A
I
S
E
D
 
I
S
L
A
N
D

™ ["/^GHWAY^^ '
<
 INTERSECTION 

>'

A
p
p
r
o
n
m
a
t
e
 Bolt Length

Specific Clomp 
tJniversol Clomp

3
"
 

3
 o
r
 3
 
V
2
"

R
E
S
T
R
I
C
T
E
D
 
R
I
G
H
T
-
O
F
-
W
A
Y

(
W
h
e
n
 6
 ft min. is not possible.)

/HIGHWAY \
r INTERSECTION
\
 AHEAD 

/

Right-of-way restrictions m
a
y
 be creoted

by rocks, woter. vsgetotion. forest.
buSdinga, o

 narrow 
island, or other

f
o
c
t
o
r
s
.

In situotions w
h
e
r
e
 o
 lateral restriction

prevents the minimum 
horizontolcleoronce

from 
the edge of the travel lone, signs

should b
e
 p
k
c
e
d
 as for f

r
o
m
 
the travel

k
m
e
 OS practical.

*•' Post m
o
y
 be shorter if protected by

guordroi or if Engineer determines the
post could not b

e
 hit due 

to extreme

•
 Signs did! be moikited using the fotowing condUon
thot results in the greatest sign elevabon:

(1) 
0
 m
i
n
i
m
u
m
 
of 7

 to a
 m
o
x
i
m
u
m
 
of 7.5 

feet a
b
o
v
e
 the

e
d
g
e
 o
f
 the travel lone or

(
2
)
 
d
 m
i
n
i
m
u
m
 
of 7

 to a
 m
o
x
i
m
u
m
 
of 7.5 

feet o
b
o
v
e
 the

grade at the base of the support when sign b
installed on the bockslope.

The moximum 
volues moy be increosed when dvected by

the Engineer,

S
e
e
 
the TrofFK 

Operotions Division website for detcled
d^owings of sign clamps. Triongulor Stpbase System
components and Wedge Anchor System 

components.

T
h
e
 
website 

a
d
d
r
e
s
s
 is'

http://www.lxdotgov/puWicatlons/trofficJitm

T
e
x
a
s
 D
e
p
a
r
t
m
e
n
t
 o
f
 Transportation

M
 Traffic Operations Division

S
I
G
N
 
M
O
U
N
T
I
N
G
 
D
E
T
A
I
L
S

S
M
A
L
L
 
R
O
A
D
S
I
D
E
 
S
I
G
N
S

G
E
N
E
R
A
L
 
N
O
T
E
S
 
&
 
D
E
T
A
I
L
S

S
M
D
(
G
E
N
)
-
0
8



T
R
I
A
N
G
U
L
A
R
 
S
L
I
P
B
A
S
E
 
I
N
S
T
A
L
L
A
T
I
O
N
 
G
E
N
E
R
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

P
o
s
t

10 B
W
G
 
Tubng or

Sctiediie 6
0
 Pipe

(
S
e
e
 
G
e
n
e
r
a
l
 N
o
t
e

W
r
a
l
t
e
r
s

if required b
y

m
a
n
u
f
a
c
t
u
r
e
r

There are 
vorious (jevices approved

for the Triangular Slipbase System.
P
l
e
a
s
e
 
r
e
f
e
r
e
n
c
e
 
t
h
e
 
Moteriol P

r
o
d
u
c
e
r

List for approved 
slip base systems.

http://www.txdot.90v/business/producer list.htm_
The devices shell be installed 

per
m
a
n
u
f
o
c
t
u
r
e
r
s
'
 r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

Installotion procedures shall be
provided 

to 
the Engineer by Contractor.

1. SSp base sholbe permanently marked to ndlcate manufocturer. Method, design, artd iocotion of
marking ore subject to opprovolof the TxDOT 

Traffic Stondords Engineer.
2. Moteriol used as post wiUi this system 

shoUconlorm 
to the folowing specificationB-

10 B
W
G
 
Tubing (2.87S" outside diometer)

0
.
1
3
4
"
 n
o
m
i
n
o
l
w
o
U
 thickness

Seamless or electric-resistance welded steel tubing or pipe
Steel shall be H

S
L
A
S
 Cr 5

5
 per A

S
T
M
 
AlOllor A

S
T
M
 
A1008

Other steels may be used if they meet the foftoweig:
55,000 PSI minimum 

yield strength
70,000 PSI minimum 

tensile strength
20/! minimum 

elongotion in 2
"

Woll thickness (uncooled) shoVbe within the range of 0.122" to 0.138"
Outside diameter (uncootedl shollbe witNn the range of 2.867" to 2.863"
OdvonizQtion per ASTM 

A123 or ASTM 
A653 G210. For precooted steel tubing (ASTM 

A653), recoot
tube outside diameter weld s

e
o
m
 
by metolizing with zinc wire per A

S
T
M
 6
8
3
3
.

Schedule 8
0
 l^pe (

2
.
8
7
5
"
 outside d

a
m
e
t
e
r
)

0
.
2
7
6
"
 n
o
m
i
n
a
l
 w
o
t
 t
h
i
c
k
n
e
s
s

Steel tubing per ASTM 
A
5
0
0
 Gr C

Other seOTiless or electric-resistance welded steel t
«
^
g
 or pipe with equlvdent

outside diameter crtd 
wall thickness m

a
y
 be used If they m

e
e
t
 the fokowing:

46.000 PSIriunimum 
yield strength

62,000 PSIminlnwm 
tensile strength

21/! minimum 
elongotion in 2

"
WoUthickress lurKooted) shokbe within the range of 0.248" to 0.304"
Outside dometer (uncooted) shall be within the range of 2.855' to 2.895"
Gdvonizotion per A

S
T
M
 
A123

3. See the Troffk Operations Division website for detailed drawings of sign d
a
m
p
s
 and Texas

Universal Trionguior Slipbase S
y
s
t
e
m
 
components. The 

website address is:
http://www.txdot.gov/pubi(cations/troffic.htm

4. Sign supports shdinot be spliced exc^t where shown. Sign support posts shall not be spiced.

f
o
u
n
d
a
t
i
o
n

1. Prepare 12-inch dometer by 42-inch deep hole. If solid rock is encountered, the depth of the
foundation m

a
y
 be reduced such that It Is embedded 0

 minimum 
of 18 inches into the solid rock.

2. The Engineer m
a
y
 permit batches of concrete less than 2

 cubic yards to be mixed 
with a

 portable,
motor-driven concrete mixer. For s

m
o
l
 placements less than 0.5 cubic yards, hand mixing in a

suitable contokier m
a
y
 be ollowed by Engineer. Concrete shollbe Gloss A.

3. P
u
s
h
 the 

pipe 
end of the slip bose stub into the center of the concrete. Rotate the stub 

bock and
forth while pushing it down into the concrete to assure good contact between the concrete and stub.
Continue to work the stub into the concrete untilit is between 2

 to 4
 inches above the ground.

4. Plumb the stub. Afow 0
 minimum 

of 4
 days to set. unless otherwise directed by the Engirreer.

5. The triongular slipbase system 
is multidirectional and is desigrted to releose when struck from 

ony
d
i
r
e
c
l
i
o
n
.

Support
1. Cut support so that the bottom 

of the sign wllbe 7
 to 7.5 feet otwve the edge of the travelway

(i.e., edge of the closest lane) when slip plate is below 
die edge of pavement or 7

 lo 7.5 feel
obove slip plate when Uie slip ptote is above the edge of the travelwoy. The cut shall be plumb <nd
strolgnt.

2. Attoch sign to support using connections shown. When multiple signs ore inslolled on the s
o
m
e

support, ensure the minimum 
cleoronce between eoch sign is rrtointained. See SMD(SLIP-2) for

clearances bosed on sign types.

C
O
N
C
R
E
T
E
 
A
N
C
H
O
R

T
e
x
a
s
 Department c

f
 Transportation

Traffic Operations Division

S
I
G
N
 
M
O
U
N
T
I
N
G
 
D
E
T
A
I
L
S

S
M
A
L
L
 
R
O
A
D
S
I
D
E
 
S
I
G
N
S

T
R
I
A
N
G
U
L
A
R
 
S
L
I
P
B
A
S
E
 
S
Y
S
T
E
M

S
M
 
R
O
 
S
O
N
 
A
S
S
U
 
T
Y
 
X
X
X
X
X
(
X
)
S
B
(
X
-
X
X
X
X
)

S
M
D
(
S
L
I
P
-
1
)
-
0
8

f
u
r
m
m



m
m

i
i
s

S
I
B

K
S

B

sm

■
m

m
m

!■!
Texas D

epartm
ent of Transportation

M
 T

ra
ffic O

peraflofts D
ivision

S
IG

N
 

M
O

U
N

TIN
G

 
D

E
T

A
ILS

S
M

A
LL 

R
O

A
D

S
ID

E
 

S
IG

N
S

TR
IA

N
G

U
LA

R
 

S
LIP

B
A

S
E

 
S

Y
S

T
E

M
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a
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a
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T
e
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p
a
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I
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S
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R
O
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I
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W
e
d
g
e
 
A
n
c
h
o
r

S
t
e
e
l
 S
y
s
t
e
m

Universal A
n
c
h
o
r
 
S
y
s
t
e
m

with 
Thin-Walled 

T
u
b
i
n
g
 
P
o
s
t

Tubular s
o
c
k
a
t

s
t
M
u
l
d
 
b
e

fkjsb 
t
o

1
/
4
"
 o
b
o
v
e
 
-

grourtd
for optimal
reusobSty.

P
o
s
t

(
S
e
e
 (General

N
o
t
e
 4
)

/
 ̂
 Wedge

1
/
4
 *
 2
 7
/
8
"
 
-

Slots (
4
 E
q
u
d
y

S
p
o
c
e
d
)

S
U
 
R
O
 
S
G
N
 
A
S
S
M
 
T
Y
 
T
W
T
(
X
)
W
S
(
X
)

W
e
d
g
e
 
A
n
c
h
o
r

High 
Density

Polyethylene
(
H
O
P
E
)
 S
y
s
t
e
m

N
o
A
-
r
e
h
f
o
r
c
e
d

C
o
n
c
r
e
t
e

(stxillbe 
u
s
e
d

u
n
l
e
s
s
 
n
o
t
e
d

e
l
s
e
e
b
e
r
e

in the plans).
F
o
u
n
d
o
t
i
o
n

s
h
o
u
l
d
 
t
a
k
e

opprox. 2.0 of
o
f
 c
o
n
c
r
e
t
e
.

1
/
2
"
 *
 7
 1
/
2
"

steel r
o
d
 
a
c
t
s

a
s
 0
 "stop" for

the sign post
ond 

prevents
s
t
u
b
 
f
r
o
m

turnirkg in the
f
o
u
n
d
o
t
i
o
n
.

2
.
3
7
5
"
 D
i
a
m
e
t
e
r

0
.
0
9
5
 
T
h
i
n

W
a
N
T
i
d
i
e

(
2
"
 N
o
m
i
n
o
l
)

i- 
12" Dio 

—I
S
U
 
R
D
 
S
G
N
 
A
S
S
U
 
T
Y
 
T
W
T
(
X
)
U
A
(
P
)

^
 3
 1/2"

Diameter
V
i
e
w
 
A
-
A
 

Schedule 4
0

Stub B
p
e

(
3
"
 N
o
m
i
n
d
)

Plastic insert must be used when using the TWT 
with either

the Universal Anchor System 
or the Bolt Down tJniversai

Anchor System. The insert should 
be opprox. 10" long ond

cover the tubing Irom 
just obove the top of the stub pipe to

the bottom 
of the sign post when using the Universd Anchor

System. The insert should 
be cut to opprox. 4

 1/2" wfwn
used 

with the Bolt Down Uraversol ̂
c
h
o
r
 System.

Sign Installation Using o Prefabricated T-Brccket for Thin-Wall Tubing Post

5
/
8
"
 d
i
a
m
e
t
e
r
 C
o
n
c
r
e
t
e

Artchor -
 4
 places

(
e
m
b
e
d
 a
 
m
i
n
.
 o
f

3
 3
/
8
"
 ond 

torque
t
o
 
m
i
n
.
 o
f
 S
O
 
ft-lbs].

Anchor m
o
y
 be

exponsion or
adhesive type.

Concrete onchor consista of 5
/
6
"
 d
o
m
e
t
e
r
 stud bolt with

UNO series bolt threads on the upper end. A
 heavy hex nut

per ASTU 
AS63 and hardened 

washer per ASTU 
F436. The

stud bolt shollhove minimum 
yield and dtimote tertsle

strengths of 5
0
 and 7

5
 ksi, respectively. Nuts, bolts and

washers sholbe galvanized per Item 
445, "Golvonlzing."

Top of bdt shak extend at leost flush with top of nut when
installed. The anchor, when hstdled in 4000 psi normal-weight
concrete 

with c
 3
 3
/
8
"
 minimum 

e
m
b
e
d
m
e
n
t
,
 shollhave a

 mitwrwm
allowable tension and shear of 2450 ond 1525 psI, respectively.
Adhesive type orvchors shollhave 

stud bolts Installed 
with

Type iepoxy per OMS-OIOO. "Epoxies and Adhesives."
Adhesive anchors may be looded ofter adequote epoxy cure
^
 per the monufocturer's recommendotions.

Coupler

«
-
 

3
 V
2
-

S
U
 
R
D
 
S
G
N
 
A
S
S
U
 
T
Y
 
T
W
T
(
X
)
I
S
(
P
)

f
 V2" X 4"

/
 
heavy hex

|
|
 boll, nut, 2
f
l
o
t
w
o
s
h
e
r
s

o
n
d
 
l
o
c
k

washer per
A
S
T
U
 
A
3
0
7

galvanized
per Item 

4
4
5
,

"Galvonizing."

S
U
 
R
O
 S
G
N
 
A
S
S
U
 
T
Y
 
T
W
T
(
X
>
X
X
(
T
)

9/16" hole m
a
y
 r>eed

to be driBed ^ough
post to o

c
c
o
m
m
o
d
a
t
e

bolt.

S
U
O
 
R
D
 
S
G
N
 
A
S
S
U
 
T
Y
 
T
W
T
(
X
)
W
P
(
X
)

The devices shall be instoled per rrmrfacturer's recommendations.
InstoBation procedures ̂

^
b
e
 provided to the Engineer by Contractor.

G
E
N
E
R
A
L
 
N
O
T
E
S
:

1. The Wedge tachor System 
and the UniversolAnchar System 

with thin wadtubing post
m
a
y
 b
e
 used 

to support up 
to 

10 square feet of sign oreo.
2. The tubular socket, wedge ond prefabricated T-brocket shoHbe permonently morked to

irwlicate monufacturer. Uethod, design, ond location of marking ore subject to the
opprovalof the TxOOT 

Traffic Standards Engitwer.
3. Except for posts (13 8

W
G
 
Tubing), clamps, nuts and 

bolts, aUcomponents sholtw
prequotfied. A

 Est of prequoliried 
vendors m

a
y
 
be obtoined f

r
o
m
 
the 

Uateriol
Producer List web poge. The websile oddress is:
http://www.txdat.gov/business/producer Est.htm

4. Uateriol used os post with this system 
shdl conform 

to the folowiig spedFications:
13 B

W
G
 
Tubing (2.375" outside diameter) (

T
W
T
)

0
.
0
9
5
"
 n
o
m
i
n
a
l
 w
a
i
 t
h
i
c
k
n
e
s
s

Seomless or electric-resistance 
welded steel tubing

Steel shall be HSLAS Or 5
5
 per A

S
T
U
 
A1011 or A

S
T
U
 
A1008

Other steels may be used if they meet the following:
55,000 P

S
I
m
i
n
m
u
m
 

yield strength
70,000 PSI minimum 

tensle strength
18/ minimum 

elongotion in 2
"

WoBtfiickness (uncooted) shollbe within the range of .083" to .099"
Outside diameter (uncoated) shollbe within the range of 2.369" to 2.381"
Galvanization per ASTU 123 or ASTM 

A653 G210. For precoated steeltubing (ASTU
A653>, recoat tube outside diameter weld seam 

by rrtetaUdng with zinc wire
per A

S
T
U
 8
8
3
3
.

5. Sign blanks shoflbe the sizes ond shopes shown on the plans.
6. AdditiorKksign clomp required on the "T-brocket" post for 24" high signs. Place

d
a
m
p
 at least 3

"
 above bottom 

of sign 
when possible.

7. Sign supports shoknot be spficed except where sftown. Sign support posts shoB
rwt be spliced.

8. See the Troffic Operotions Division website for detdfed drowings of sign clamps
and W

e
d
g
e
 
Anchor S

y
s
t
e
m
 
components. The 

w
e
b
s
H
e
 address is:

http://www.txdot.gov/publications/traff1c.htm
H
E
D
G
E
.
 A
N
C
H
O
R
 
S
Y
S
T
E
M
 
I
N
S
T
A
L
L
A
T
I
O
N
 
P
R
O
C
E
D
U
R
E

1. Dig foundotion hole. Where solid rock is encountered ot ground level, the
foundation shollbe o minimum 

depth of 18". When solid rock is encountered
below 

ground level, the foundation shokexlerKl in 
tf>e solid 

rock a
 minimum

depth of IS" or provide o
 minimum 

foundotion depth of 30". If solid rock is
encountered, the socket/stub 

m
a
y
 be reduced in length os required to a

 min'mum
length of 16". Any moterialremoved f

r
o
m
 
the socket/stub shollbe f

r
o
m
 
the

bottom 
and 

the clearance requirements given o
n
 S
U
D
f
G
E
N
)
 m
u
s
t
 be fokowed. T

h
e

Inner surfoces of the s
o
c
k
e
t
/
s
t
u
b
 
m
u
s
t
 r
e
m
a
i
n
 free 

of c
o
n
c
r
e
t
e
 
or other debris.

2. The Engineer may permit batches of concrete less than 2
 cubic yords to be mixed

with a portable, motor driven concrete mixer. For small placements less than
0.5 cik>ic yards, hand mixing in o suitoble contoiner moy be oBowed by Engineer.
Place concrete into fiole untkit is approximately flush with the ground.
C
o
n
c
r
e
t
e
 
shollbe 

C
l
o
s
s
 
K

3. Insert tubular socket into concrete until top of socket is opproximoely 1/4 "
above the concrete footrig.

4
.
 Plumb the socket. ABow 

a
 minlnnum 

4
 
days for concrete to set, unless otherwise

directed 
by Engineer..

5
.
 Attach the sign to 

the sign post.
6. Insert the sign post into socket and olgn sign foce with roadway.
7. Drive ttie wedge into 

the socket to secure post. This wiB leave opproximotely
3
 inclKs of the wedge exposed.

U
N
V
E
R
S
A
L
 
A
N
C
H
O
R
 
S
Y
S
T
E
M
 
I
N
S
T
A
L
L
A
T
I
O
N
 
P
R
O
C
E
D
U
R
E

1. Dig foundation hole. Where solid rock is encountered at ground level, the
foundation sholbe o

 minimum 
depth of 16". When soKd rock is encountered

below 
ground level, the foundation shall extertd in the s

o
M
 rock o

 rranimum
depth of IB" or provide o

 minimum 
foundation depth of 30". If solid rock is

encountered, the socket/stub 
m
o
y
 be reduced in length os required to a

 minimum
lengtfi of 18". Any material r

e
m
o
v
e
d
 f
r
o
m
 
the 

socket/stub shaUbe from 
the

bottom 
and 

the elearonce requirements given o
n
 S
M
D
(
G
E
N
1
 m
u
s
t
 be followed. Tfte

Inner surfaces of the s
o
c
k
e
t
/
s
t
u
b
 
m
u
s
t
 remain free o

f
 c
o
n
c
r
e
t
e
 
or other debris.

2. Insert base post in hole to depths shown and backfiBhole 
with concrete.

3. Level and plumb the bose post using a torpedo level ar>d dlow 
concrete adequate

tkne to set. The bottom 
of the slots provided in the stub pipe shall remain

above the top of the concrete foundation.
4
.
 Attach the sign to tf>e sign post.

5. kistdl plastic Insert around bottom 
of post

6. Insert si^i post into base post, Lower until the post c
o
m
e
s
 to rest on steel rod.

7. Seot compression ring using a hammer. Typically, the top of compression ring
w
M
b
e
 approximately level with top of stub post when optknoky instoled.

8. Check sign post by hand 
to ensure it is unable to turn, If loose, increase the

tightening of the compression ring.

T
e
x
a
s
 Defxirtment o

f
 Transportation

M
 Trtjfflc Operallons Division
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I
G
N
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W
E
D
G
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S< 

U
N
I
V
E
R
S
A
L
 
A
N
C
H
O
R

W
I
T
H
 
T
H
I
N
 
W
A
L
L
 
T
U
B
I
N
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P
O
S
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S
M
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A
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U
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R
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A
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>
 
1 tSe (Loim 

Drop)

V
o
r
i
e
s

I
 I)' -fFi 

7
^

-^''^Type l-C 
4" ,

8" while (Typ) 
Ii.C-r"^

spaced at 20"

k
>
^

X
 X
 

Varies based on length of turn boy

X
X
X
 

Typicdiy equal to '/j 
the length of storoge tone

T
Y
P
I
C
A
L
 
T
W
L
T
L
 
A
T
 
T
W
O
-
W
A
Y
 
C
R
O
S
S
 
S
T
R
E
E
T
 
A
N
D
 
R
I
G
H
T
 
T
U
R
N
 
L
A
N
E
 
D
R
O
P

D
E
T
A
I
L
 
A

<
 t MIe (AusOivy Lone)

mm

^
\
0

T
Y
P
I
C
A
L
 
T
W
L
T
L
 
A
T
 
O
N
E
-
W
A
Y
 
S
T
R
E
E
T
 
A
N
D
 
R
I
G
H
T
 
T
U
R
N
 
A
U
X
I
L
I
A
R
Y
 
L
A
N
E

2
4
"
 White 

crosswoli
s
S
t
o
p
 Line 

lims

rinoiplocement of Stop Bar
and Crosswalk shall be approved
b
y
 the Engineer in the field.

D
E
T
A
I
L
 
B

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED)
E
P
O
X
Y
 
A
N
D
 
A
D
H
E
S
I
V
E
S

B
I
T
U
M
I
N
O
U
S
 
A
D
H
E
S
I
V
E
 
F
O
R
 
P
A
V
E
M
E
N
T
 
M
A
R
K
E
R
S

H
O
T
 
A
P
P
L
I
E
D
 
T
H
E
R
M
O
P
L
A
S
T
I
C
 

O
M
S
-
8
2
2
0

P
E
R
M
A
N
E
N
T
 
ffiE

F
A
B
R
I
C
A
T
E
D
 
P
A
V
E
M
E
N
T
 
M
A
R
K
I
N
G
S
 

D
M
S
-
8
2
4
0

All pavement marking moterials shoUmeet the
required Departmental Materiel Specifications
OS specified by the pions.

□
 -L

f ITyp) 
□

F
u

lL
o

n
e

 W
idth

Typicol t2'M
in.

TY
P

IC
A

L 
TW

O
-LA

N
E

 
H

IG
H

W
A

Y
 

IN
TE

R
S

E
C

TIO
N

 
W

ITH
 

LE
F

T
 

TU
R

N
 

B
A

Y
S

TY
P

IC
A

L 
TR

A
N

S
ITIO

N
 

FO
R

 
T

W
LT

L
AN

D
 

D
IVID

ED
 

H
IG

H
W

A
Y

D
E

T
A

IL 
C

G
E

N
E

R
A

L 
N

O
T

E
S

2. Lone use w
ord and orrow

 m
orkings shaVbe used

w
here through lanes opprooching on intersection

becom
e m

andotory turn tones. Lone use w
ord and

or w
ord and arrow

 m
arkings m

ay be used in other
lones ond turn boys for em

phasis. Details for
w

ords and arrow
s as shown in the Standard Highway

Sign D
esigns for Texas.

4. O
ther crossw

alk potterns as show
n in the "Texas

M
anualon U

niform
 

Trofnc C
ontrol D

evices" m
ay be

u
s
e

d
.

5. R
olsed povem

ent m
arker Type l-C

 
w

ith urrdivided
highw

ays, flush m
edians and tw

o way left turn
lanes. R

aised povennent m
arker Type l-C

-R
 with

divided highw
ays and rolsed m

edlons.

6. A tw
o-w

oy le
ft-tu

rn
 (TW

LT) lone-use arrow
 pavem

ent
m

arking should be used at or just dow
nstreom

 
from

the be^nning of o tw
o-w

ay left-turn lane within o
corridor. Repeating the m

orking after each
Intersection or defeated turn boy is not required

Texas D
epartm

ent 
Transportation

^
 Traffic Operations Division

P
A

V
E

M
E

N
T

 
M

A
R

K
IN

G
S

 
E

O
R

T
W

O
-W

A
Y

 
LE

F
T

 
TU

R
N

 
LA

N
E

S
D

IV
ID

E
D

 
H

IG
H

W
A

Y
S

 
AN

D
R

U
R

A
L 

LE
F

T
 

TU
R

N
 

B
A

Y
S

P
M
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*
 D
m
 tew

D
m
S
h
m
i

^
 nx
a
*
 Depmrbnent of Transportation 

Standani

f
^
P
O
R
A
R
Y
 
EROSION.

S
E
D
I
M
E
N
T
 
A
N
D
 
W
A
T
E
R

P
O
L
L
U
T
I
O
N
 
C
O
N
T
R
O
L
 
M
E
A
S
U
R
E
S

E
R
O
S
I
O
N
 
C
O
N
T
R
O
L
 
L
O
G

E
C
(
9
)
-
1
6



iI

;
U
R
B
 
I
N
L
E
T
S

L
L
 
N
O
T
 
I
M
P
E
D
E

O
R
 
W
H
E
N
 
T
H
E

L
Y
 
F
U
N
C
T
I
O
N
A
L
.

Dealfft
D
M
B
o
n

^
 T^XMS D^Mftment of ThumportaOon 

Standara

T
E
M
P
O
R
A
R
Y
 
E
R
O
S
I
O
N
,

S
E
D
I
M
E
N
T
 
A
N
D
 
W
A
T
E
R

P
O
L
L
U
T
I
O
N
 
C
O
N
T
R
O
L
 
M
E
A
S
U
R
E
S

E
R
O
S
I
O
N
 
C
O
N
T
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O
L
 
L
O
G

E
C
(
9
)
-
1
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P
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T
Y
P
E
 3
 B
A
R
R
I
C
A
D
E

T
R
A
F
F
I
C
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(
»
f
T
R
O
L
 S
I
G
N

!
=
;
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E
X
I
S
T
 T
R
A
F
F
I
C
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L
O
W

O
q
 
FLAGGER

^ItQ 
F
L
A
S
H
I
N
G
 A
R
R
O
W
 B
O
A
R
D

«

/
-
D
R
U
M
S
®
 20* C-C

/
 W/CHEVRON®40"C-C

E
S

m

L
o
d
c
w
o
o
d
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n
d
m
w

4
N
M
v
n
a
m
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l
n
o
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m
T
m
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W
a
r
n
i
n
g
 
Sign 

S
e
q
u
e
n
c
e

in 
O
p
p
o
s
i
t
e
 
Oirection

S
a
m
e
 
o
s
 
B
e
l
o
w

O
N
C
O
M
I
N
G

T
R
A
F
F
 C

R
1
-
2
q
P

4
8
"
 
X
 
3
6
"

(
S
e
e
 
n
o
t
e
 
8
)

Channelizing 
d
e
v
i
c
e
s

s
e
p
a
r
a
t
e
 
w
o
r
k
 
s
p
o
c
e

f
r
o
m
 
troveled 

w
a
y

0
1
0

■
 ■

E
N
D

R
O
A
D
 W
O
R
K

e
l
s

T

S
h
a
d
o
w
 
V
e
h
i
c
l
e
 
w
i
t
h

T
U
A
 
a
n
d
 
high intensity

rotating, floshkig,
oscillating 

or strobe
lights.(See 

n
o
t
e
s
 5
 
&
 
6
)

T
O

O
N
C
O
M
I
N
G

T
R
A
F
F
I
C

O
N
E
 
U
U
C

R
O
A
D
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1. Flags otlached to signs 
where s

h
o
w
n
 are R

E
Q
U
I
R
E
D
.

2. All traffic control devices illustrated are RE(20IRED, except those denoted 
with the

tfiangie symbol moy be omitted when stoted elsewhere in the plans, or for routine
mointenance work, when approved by the Engineer.

3. The C
W
3
-
4
 "BE 

P
R
E
P
A
R
E
D
 
T
O
 
S
T
O
P
"
 sign 

m
a
y
 
be installed after the C

W
2
0
-
4
D
 "
O
N
E
 L
A
N
E

ROAD 
AHEAD" sign, but proper sign spacirig shall be maintolned.

4. Sgn spocing moy be increased or an odditionolCW20-1D "ROAO WORK /VIEAD" sign may be
used If advance warning ahead of the flagger or R1-2 "YIELD" sign Is less than 1500 feet.

5. A Shadow 
Vehicle with a T

M
A
 should be used onytime it con be positioned 3

0
 to 100 feet

in odvonce of the area of crew 
exposure without adversely affecting the performance or

quollty of the 
work. If workers ore no iortger present but road or work conditions require

the traffic control to remoin in place. Type 3
 Borricodes or other chonnellzing devices

m
a
y
 
be substituted 

for the S
h
a
d
o
w
 
Vehicle a

n
d
 
T
M
A
.

6. Additionol Shadow 
Vehicles with T

M
A
s
 m
a
y
 
be 

positioned off the paved surface, next to
those shown In order to 

protect wider work spaces.

T
C
P
 
(
1
-
2
a
)

7. R1-2 "Y£LD" sign troffic controimoy be used on projects with opprooches thot hove
adequate sight distance. For projects In urban areas, work spaces should be no longer
than one 

half city block. In ruraloreas o
n
 roodwoys with less than 2

0
0
0
 
ADT, work

s
p
a
c
e
s
 should 

be n
o
 longer thon 4

0
0
 feet.

8. R
H
2
 "YIELD" sign with 

R1-2oP "
T
O
 
ONCOMING 

TRAFFIC" pioque shall be placed on o support
at a 7

 fool minimum 
mountlrtg 

height.

T
C
P
 (
1
-
2
b
)

9. Flaggers should use two-woy rodios or other methods of communicotion to control traffic.
10. Length of work space should be based on the obiiity of flaggers to communicate.
11. If the 

work s
p
a
c
e
 
is located 

near a
 
horizontal or vertical curve, the 

buffer distonces
should be increased in order to maintoin adequate stopplr>g sight distance to the flagger
and 

a queue of stopped 
vehicles (

s
e
e
 
table 

above).
12. Chonneiizing devices on the center-line m

a
y
 be omitted when a pilot cor is leading

traffic and approved by the Engineer.
13. Flaggers should use 24" S

T
O
P
/
S
L
O
W
 
paddles to control traffic. Flags should be

limited to emergency situations.
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1. The minimum 
size channelizing device Is the 28" cone. 42" Two-pie,

cones, drum
s, verticol ponels or borricodes will be required when

the device m
ust be left unattended ot night.

4. Vehicles parked in roodw
oy shollbe equipped with at least tw

o
high intensity rototing. flashing, oscillating or strobe type lights.

6. W
hen work operations ore perform

ed on existing signals, the signals
m

ay be placed in flashing red m
ode when approved by the engineer.

If existing signals do not hove pow
er. All-W

oy Stop (R1-1 and R1-3P)
signs m

ay be im
plem

ented when approved by the engineer.

7. For S
hort-Term

 
Stotlonory work the buffer space "B

" from
 

the obove
table should be used if field conditions perm

it. For Short D
uration

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

fe
ty of the setup.

8. The arrow
 board ot this locotion m

ay be om
itted for Short D

urotlon
work If the work vehicle has on arrow

 board in operation. As on
option, the orrow

 board m
ay be ploced ot the end of the toper in

the closed lone if space is not available at the beginning of the toper.

9. Signs and devices for the NEAR SIDE LANE CLOSURE m
ay be ottered for

a left lane closure by using o LEFT LANE CLOSED (CW
20-5TL> and odding

channelizing devices on the centerline to protect the work space from
opposing traffic.
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3 stroight o
n
d
 
plunA

2. W
o
o
d
e
n
 sign posts shollbe 

painted 
white.

3. Barricades shoilNOT 
be used o

s
 sign supports.

4. Noils shollNOT 
b
e
 used to 

attach signs to 
any support.

5. Ml signs shall b
e
 instoHed in accordance 

with 
the 

plans or a
s

directed by 
the Engineer.

7
.
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 shall f

u
r
n
i
s
h
 
s

the "Compliant W
o
r
k
 
Z
o
n
e

installed 
a
s
 per the 

manufacturer's r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

8. Temporory signs thot hove damaged or cracked substrates ond/or
d
a
m
a
g
e
d
 
or marred reflective sheeting shall be reploced 

a
s

directed 
b
y
 
the 

Engineer.

9. Identification markings m
o
y
 be shown only on the back of the sign

substrate. T
h
e
 m
o
x
i
m
u
m
 

height of letters and/or c
o
m
p
a
n
y
 logos used

for identification 
shallbe 

1".

R
E
F
L
E
C
T
I
V
E
 
S
H
E
E
T
I
N
G

. Ml signs sholbe retroreflectlve and constructed of sheeting meebna
the requirements of the QMS and color usage table shown on this sheet.

S
I
G
N
 
S
U
P
P
O
R
T
 
W
E
I
G
H
T
S

t. 
Weights used to keep signs from 

turning over should 
be sondbags

filled with dry, cohesiortless moterioi.

.
 Rock. cor>crete, iron, steel or other solid objects willnot be

permitted for use a
s
 sign support weights.

4. Sandbags should 
weigh <

o
f
 3
5
 
l
b
s
 
a
n
d
 
c

6. Rubber ballosts desigrted for chonneUzing devices should not be 
used

for bollost on portable sign supports. Sign supports designed ond
m
a
n
u
f
a
c
t
u
r
e
d
 
with rubber b

o
s
e
s
 m
a
y
 
b
e
 
u
s
e
d
 
w
h
e
n
 
s
h
o
w
n
 
o
n
 
the 

C
W
Z
T
C
D

list.

7. Sandbogs shall only be ploced along or laid over the base supports
of the traffic control device ond shall not be suspended obove ground
level or hung with rope, wire, chains or other fostners. Sandbags
shollbe placed 

along the length of the skids to 
weigh d

o
w
n
 the

sign support.
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1. 
W
h
e
n
 sign 

m
e
s
s
a
g
e
s
 m
a
y
 
b
e
 confusing c

shollbe 
r
e
m
o
v
e
d
 
o
r
 c
o
m
p
t
e
f
 '

opproved by the Engineer.

2. 
W
h
e
n
 signs ore covered, the material used shollbe opOQue, such

O
S
 h
e
a
v
y
 
mil block 

plastic, or other materials 
which 

will c
o
v
e
r

the entire sign face and 
maintoin their opaque properties under

automobile 
headlights ot night without domoging the sign sheeting.

Burlap, or heovy moteriols such a
s
 plywood 

or oiumlnum 
shod not

b
e
 
u
s
e
d
 
to 

c
o
v
e
r
 signs.

3. Duct tape or other adhesive material shall N
O
T
 
be offixed to o

L
E
G
E
N
D

m
J
L
.
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Only 
pre-quatified 

products shallbe used. A
 copy of the

"
C
o
m
p
l
i
o
n
t
 W
o
r
k
 
Z
o
n
e
 
Troffic 

Control D
e
v
i
c
e
s
 
List" (

C
W
Z
T
C
D
)

describes pre-quolified 
products and their sources and 

m
a
y

b
e
 found 

at the following 
w
e
b
 
address^

http://www.txdot.gov/txdotJibrary/publlcations/construction.htm
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1. Holes, trenches or other hazards shod be adequately protected by covering,
delineating or surrounding the hazard with orange plostic pedestrian
fencirtg or longitudinal channelizing devices, or as directed by the Engineer.

2. "CROSSWALK C
L
O
^
R
E
S
"
 as detoiled above w

l
 require the Engineer's opprovol

prior to instoHotion.
3. R

9
 series signs shown may be ploced on supports detailed on the B

C
 stondords

or CWZTCD list, or when fobrtcoled from 
approved lightweight plastic

substrates, they m
a
y
 be mounted on top of o plastic drum 

ot or neor the
location 

^
o
w
n
.

4. For speeds less than 4
5
 mph longitudinoichanneizing devices may be used

insteod of traffic barriers when opproved by the Engineer. Attenuotion of
blunt ends and inslolotion of water fled devices shollbe as per BC(9)
a
n
d
 
manufacturer's r

a
c
o
m
m
e
n
d
o
t
i
o
n
s
.

5. Locotion of devices ore for general gudonce. Actual device spacing ond
location must be field adjusted to meet octuolconditions.

6. Where pedestrians with visuol dsobilities normnliy use the closed sidewolk
Detectot>le Pedestrian Borricodes should be used insteod of the Type 3
B
o
r
r
i
c
o
d
e
s
 
s
h
o
w
n
.

7. The width of existing sldewok should be maintained if procticoi.
8. Pavement markings for mid-block crosswalks shallbe paid for under the

appropriote 
bid items.

9. When crosswalks or other pedestrian foclities are closed or reiocoted,
temporary focUities sttolbe detectoble and shall include accessibility
features consistent with the features present in the existing pedestrian
focility.
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