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SECTION 26 56 13.00 40

LI GHTI NG POLES AND STANDARDS
11/ 08
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NOTE: This gui de specification covers the
requirenents for lighting poles, standards, and

rel ated mounting accessories for exterior |ighting,
including, but not limted to, area lighting, flood
lighting, roadway |ighting, and security lighting
syst ens.

Use UFGS Section 26 09 23.00 40 LI GHTI NG CONTRCL
DEVI CES for control devices (includes tailoring for
exterior lighting).

Use UFGS Section 26 55 53.00 40 SECURITY LI GHTI NG
for security and closed circuit television {CCTV}
speci al 1ighting.

Use UFGS Section 26 56 19.00 40 ROADWAY LI GHTI NG f or
roadway and street |ighting.

Use UFGS Section 26 56 23.00 40 AREA LI GHTI NG for
general exterior lighting.

Use UFGS Section 26 56 36.00 40 FLOOD LI GHTI NG for
specific facility exterior illum nation requirenents.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)
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NOTE: TO DOMLOAD UFGS CGRAPHI CS

Go to http://ww. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf .
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NOTE: This section contains the foll ow ng sketches
(Graphics) and are available in netric (SI) and U S.
Customary (I P) system di nmensions. Sketch titles and
styl e nunbers are unchanged for both types. The
netric values indicated are a conversion of U S.
Customary (1P) system di nensi ons.

Do not include list of sketches, or sketches

t hensel ves, in project specifications. Use

| um naire sketches as details on drawi ngs whenever
possible. |f special features are required, do not
nodi fy sketches, but indicate these changes as notes
in fixture schedule. The "XL" style nunbers and
dates should remain on the drawi ng details.

Sket ch No. Title

XL- 20 Round Fi bergl ass Pole, Direct Set Tenon Mount

XL-21 Round Fi berglass Pole, Direct Set Mast Arm Mount

XL-22 Round Concrete Pole, Direct Set Tenon Mount

XL-23 Round Concrete Pole, Direct Set Mast Arm Munt

XL- 24 Round Steel Pole, Direct Set Tenon Mount

XL- 25 Round Steel Pole, Direct Set Mast Arm Mount

XL- 26 Round Steel Pole, Anchor Base, Tenon Munt

XL- 27 Round Steel Pole, Anchor Base, Mast Arm Mount

XL- 28 Lum naire Mounting Brackets

XL- 29 Various Lumi naire Munting Arm Types

XL- 30 M scel | aneous Luni naire Munting Brackets

XL- 31 Lum naire Munting Arns

XL- 32 Lum naire Munting Arns

XL- 33 Bol t - Down Pol e Foundati on

XL- 34 Gounding Installation Details for Direct Set Poles
NOTE: Do not include this index in project specification.
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NOTE: Show the followi ng information on the
drawi ngs or specify in the project specifications:

a. Luminaire schedule and indicate pertinent
information; i.e., nounting, |anps, ballasts, and
vol t age.

1. Type of luminaire;

2. Voltage, wattage, and frequency rating required;

3. Accessories required, such as photocell, tine
swi tches, and auxiliary |anps;
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4. Location of poles or standards;
5. Referenced sketch; and

6. Extent and location of the work to be
acconpl i shed and wiring and equi pnent necessary for
a conplete installation.
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NOTE: Denolition work that involves di sposal of
fluorescent and HI D |l anps and ballasts will require
the use of Section 02 84 16 HANDLI NG OF LI GHTI NG
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to autonatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ALLI ANCE FOR TELECOMMUNI CATI ONS | NDUSTRY SOLUTI ONS (ATI S)

ATIS ANSI 6.1 (2008) Whod Poles -- Specifications &
Di mensi ons

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO LTS-5 (2009; Errata 2009) Standard
Specifications for Structural Supports for
H ghway Signs, Luminaires and Traffic
Si gnal s
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AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C136. 20 (2008) American National Standard for
Roadway and Area Lighting Equi pnent -
Fi ber Rei nforced Conposite (FRC) Lighting
Pol es

AVERI CAN WOOD PROTECTI ON ASSQOCI ATI ON ( AWPA)

AWPA C1 (2003) Al Tinber Products - Preservative
Treatment by Pressure Processes

AWPA C25 (2003) Sawn Crossarns - Preservative
Treat ment by Pressure Processes

AWPA C4 (2003) Poles - Preservative Treatnent by
Pressure Processes

AWPA Vb (2007) Brands Used on Forest Products

AVWPA P1/ P13 (2001) Standard for Creosote Preservative

AVWPA P8 (2005) Standard for GOl -Borne Preservatives

AVWPA P9 (2003) Standards for Sol vents and
Formul ati ons for Organic Preservative
Syst ens

ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M (2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 575 (1996; R 2007) Standard Specification for
Steel Bars, Carbon, Merchant Quality,
M G ades

ASTM A 576 (1990b; R 2006) Standard Specification for
Steel Bars, Carbon, Hot-Wought, Special

Quality

ASTM B 108/ B 108M (2008) Standard Specification for
Al umi num Al | oy Pernmanent Ml d Castings

ASTM C 1089 (2006) Standard Specification for Spun
Cast Prestressed Concrete Pol es

ASTM E 2129 (2005) Standard Practice for Data

Coll ection for Sustainability Assessnent
of Buil ding Products
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ASTM G 154 (2006) Standard Practice for Operating
Fl uorescent Light Apparatus for W
Exposure of Nonmetallic Materials

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

| ESNA HB-9 (2000; Errata 2004; Errata 2005; Errata
2006) | ES Lighting Handbook

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE 100 (2000; Archived) The Authoritative
Di ctionary of |EEE Standards Terns

| EEE 81 (1983) Cuide for Measuring Earth
Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System

| EEE C135.1 (1999) Standard for Zinc-Coated Steel
Bolts and Nuts for Overhead Line
Constructi on

| EEE C135. 30 (1988) Standard for Zinc-Coated Ferrous
Ground Rods for Overhead or Underground
Li ne Construction

| EEE C2 (2007; TIA 2007-1; TIA 2007-2; TIA 2007-3;
TI A 2007-4; TIA 2007-5; Errata 2006-1;
Errata 2007-2; Errata 2009-3 ) Nati onal
El ectrical Safety Code

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 261 (1998) |SO General Purpose Metric Screw
Threads - General Plan

| SO 262 (1998) |SO General Purpose Metric Screw
Threads - Selected Sizes for Screws, Bolts
and Nuts

| SO 263 (1973) 1SO I nch Screw Threads - Ceneral

Pl an and Sel ection for Screws, Bolts and
Nuts - Dianeter Range 0.06 to 6 inch

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

ANSI C136.13 (2004; R 2009) Anerican National Standard
for Roadway Lighting Equi prent, Metal
Brackets for Wod Pol es

ANSI C136. 21 (2004; R 2009) American National Standard
for Roadway and Area Lighting Equi pment -
Vertical Tenons Used with Post-Top- Mount ed
Lum naires

ANSI C136. 3 (2005) American National Standard for

Roadway and Area Lighting Equi prment
Lum naire Attachnents
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2008; TIA 08-1) National Electrical Code
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 10/ NACE No. 2 (2007) Near-Wite Blast C eaning
U S. DEPARTMENT OF AGRI CULTURE ( USDA)

RUS Bul | 345-67 (1998) REA Specification for Filled
Tel ephone Cabl es, PE-39

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-P-38 (Rev E) Paint, Al um num Ready-M xed
FS TT- P- 645 (Rev B) Priner, Paint, Zinc-Mlybdate,
Al kyd Type

UNDERWRI TERS LABORATORI ES (UL)
UL 467 (2007) Groundi ng and Bondi ng Equi pnent
.2 DEFI NI TI ONS

Groundline section is that portion between 305 mr one foot above and 610 mr
2 feet below the groundline. Refer to |EEE 100 for additional related
definitions and term nol ogy.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Keep submittals to the

m ni mum required for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
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Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Poles[; C[; G [_____ 11
Installation Details

SD- 03 Product Data
Local / Regi onal Materials
Submit documentation indicating distance between manufacturing
facility and the project site. Indicate distance of raw materi al
origin fromthe project site. Indicate relative dollar val ue of
| ocal /regional naterials to total dollar value of products

i ncluded in project.]

Envi ronment al Dat a]

Concrete poles[; C[; G [____ 1]
Aluminumpoles[; CQ[; G [_____ 1]
Steel poles[; C[; G [_____ 11

Fi berglass poles[; G[; G [_____ 11

Pressure Treated Wod Pole Qality[; C[; G [

Brackets[; C[; G [____ 11
Anchorage Systems[; CG[; G [_____ 11
SD-05 Design Data[; C[; G [____ 1]

LI GHTI NG STANDARDS;

Soil Tests[; C[; G [_____ 1]
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Seismic Design Data[; C[; G [____ 11

Tests for Fiberglass Poles[; C[; G [___ 11

Manuf acturer's Catalog Data[; C[; G [___ 11

manuf acturer's color charts and chips[; Cl[; G |

Factory Color Finish[; CQ[; G [_____ 11

Material Safety Data Sheets[; C[; G [____ 11
SD-07 Certificates

sust ai nabl e acqui sition

SD- 08 Manufacturer's Instructions

Fiberglass poles[; GI[; G [____ 11
Foundation requirenments[; C[; G [___ 11
nmounting details[; G[; G [_____ 1]

Submit instructions prior to installation.
SD-10 Operation and Mai ntenance Data
Qperational Service[; C[; G [
Subnit docunentation that includes contact information, summuary of
procedures, and the limtations and conditions applicable to the
project. Indicate manufacturer's conmitnment to reclaimmaterials
for recycling and/or reuse.
SD- 11 d oseout Subnmittals
20 year "No-Dollar-Limt" warranty[; C][; G |
Warranty[; C[; G [_____ 1]
record drawings[; C[; G [
4  QUALITY ASSURANCE
4.1 Drawi ng Requirenents
4.1.1 Pol es
I ncl ude di mensions, wind | oad determ ned in accordance with AASHTO LTS-5,
pol e defl ection, pole class, and other applicable information conformng to
| ESNA HB-9.[ For concrete poles, include: section and details to indicate
quantities and position of prestressing steel, spiral steel, inserts, and
through holes; initial prestressing steel tension; and concrete strengths

at release and at 28 days.]

[I nclude seisnic design data and cal cul ati ons for earthquake zone [__ ]
proj ects.]
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Submit soil tests to the Contracting Officer prior to the commencenent of
wor k

[1.4.2 Pressure Treated Wod Pole Quality

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Select the appropriate bracketed reference
based on environmental requirenments and the type of
preservative treatnent selected

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Ensure the quality of pressure treated wood poles. Furnish an inspection
report (for wood pol es) of an independent inspection agency, approved by
the Contracting O ficer, stating that offered products conply with AWA M, [
AVPA P1/ P13] [AWPA P8] [AWPA P9] and RUS Bull 345-67 standards. The RUS
approved Quality Mark "WQC' on each pole will be accepted, in lieu of

i nspection reports, as evidence of conpliance with applicable AWPA

treat nent standards.

1.4.2.1 Wod Crossarns

Provide Douglas fir or dense southern pine of sizes specified or indicated,
with pressure treatnent conformng to AWPA C25

][1.4.3 Tests for Fiberglass Poles

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: \Whenever fiberglass poles are required for a
project, include the follow ng test.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

a. Utraviolet resistance tests: Performaccording to ASTM G 154 using a
UV-B | anp having a 313 nanoneter wavel ength, operated at 54 degrees C
130 degrees F, cycling the lanp on for 4 hours and off for 4 hours for
a total test period of 1500 hours mininumwth the followi ng results:

Fi ber exposure: None
Crazi ng: None
Checki ng: None
Chal ki ng: None
Col or: May dull slightly

b. Flexural strength and deflection test: Test |load as a cantilever beam
with pole butt as fixed end and a force sinulating wind | oad at the
free end.

11.4.4 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory

provi sions to be mandatory, for "shoul d" wherever it appears. Interpret
references in these publications to the "authority having jurisdiction," or
words of simlar nmeaning, to nean the Contracting Oficer. Provide

equi pnent, materials, installation, and workmanship in accordance with the
mandat ory and advi sory provisions of NFPA 70 unless nore stringent

requi renents are specified or indicated.

1.4.5 St andard Products

Provide materials and equi pnent that are products of manufacturers
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regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p, which have been in satisfactory
comrercial or industrial use for 2 years prior to bid opening under simlar
circunstances and of simlar size, and have been on sale on the commerci al
mar ket through advertisenments, nmanufacturers' catal ogs, or brochures during
the 2-year period. Were two or nore itens of the sane class of equi pnent
are required, provide products of a single manufacturer; however, the
component parts of the itemneed not be the products of the same

manuf acturer unless stated in this section. Submt [ ] copies of al
nmounting details.

1.4.5.1 Alternative Qualifications

Products having | ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furni shed.

1.4.5.2 Mat eri al and Equi prent Manufacturing Date

Products manufactured nmore than [3] [__ ] years prior to date of delivery
to site are not allowed, unless specified otherw se.

[1.4.6 Pre-Install ati on Conference

After submittals are received and approved but before wall panel and
i nsul ati on work, including associated work, is performed, the Contracting
Oficer will hold a pre-siding conference to review the follow ng:

a. The drawi ngs, including Poles,showing conplete Installation Details,
and specifications.
Include details for the followi ng for review

foundation requirenents

anchorage systens

manuf acturer's catal og data including nounting and bracket details
[ Factory Col or Finish

Submit manufacturer's color charts and chips, approximtely 10 by
10 cm 4 by 4 inches, showing full range of colors, textures and
patterns available for [aluminun] [fiberglass] poles with factory
applied finishes.

b. Finalize construction schedule and verify availability of materials,
Installer's personnel, equipnment, and facilities needed to make
progress and avoi d del ays.

c. Methods and procedures related to pole and luninaire installation
i ncl udi ng manufacturer's witten instructions and verification of pole
system assenbly wind |load classification |istings.

d. Governing regul ations and requirenents for insurance, certificates,
tests and inspections if applicable. Include certification for
sust ai nabl e acqui sition and pole system assenbly wind | oad rating
classification. Safety plan review nmust include applicable Materia
Saf ety Data Sheets.

e. Tenporary protection requirements for pole assenbly during and after
installation.
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f. Pole system observation and repair procedures after conplete
installation. Include review of sanple [Glvanizing Repair
Pai nt] [ Enanel Repair Paint][Al unm ni zed Steel Repair Paint].

g. Sanple [20 year "No-Dollar-Limt" warranty][Warranty].
1[1.5 DELI VERY, STORAGE, AND HANDLI NG

Del iver, store, and handl e poles[ and] [standards], and all related
accessories and other nanufactured itens in a manner to prevent danage or
def ormati on.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Sel ect the applicabl e paragraph(s) fromthe
fol | owi ng.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

[1.5.1 Wod Pol es

Stack poles stored for nore than 2 weeks on decay-resisting skids arranged
to support the poles without producing noticeable distortion. Store poles
to pernmt free circulation of air, such that the bottompoles in the stack
are at | east 305 nm one foot above ground | evel and grow ng vegetation. Do
not permt decayed or decayi ng wood to remain underneath stored poles. Do
not drag treated poles along the ground. Do not use pole tongs, cant

hooks, and ot her pointed tools capable of producing indentation nore than
25 mm one inch in depth in handling the poles. Do not apply tools to the
groundl i ne section of any pole.

]J[1.5.2 Concrete Pol es

Do not store poles on ground. Support poles so they are at |east 305 nr
one foot above ground | evel and grow ng vegetation.

1[1.5.3 Fi ber gl ass Pol es

Do not store poles on ground. Support poles so they are at |east 305 nr
one foot above ground | evel and growi ng vegetation. Do not remnpve
factory-applied pole wappings until just before installing pole.

1[1.5.4 [Aluminum ][ Steel ]Poles

Do not store poles on ground. Support poles so they are at |east 305 nr
one foot above ground | evel and growi ng vegetation. Do not remnpve
factory-applied pole wappings until just before installing pole.

111.6 SUSTAI NABLE DESI GN REQUI REMENTS

1.6.1 Local / Regi onal Materials

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Using local materials can help mninze
transportation inpacts, including fossil fuel
consunption, air pollution, and | abor

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [500][__ ] mle [800]]_ ] kilometer radius from
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the project site, if available froma mnimumof three sources.

[1.6.2 Envi ronnent al Dat a

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: ASTM E 2129 provides for detailed
docunent ati on of the sustainability aspects of
products used in the project. This |level of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the
sustai nability of these products.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

[Submit Table 1 of ASTM E 2129 for the follow ng products: |

1[1.7 WARRANTY

Provi de support for the equi pment itens by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
satisfactory service to the equi pnrent on a regul ar and energency basis
during the warranty period of the contract.

11.8 OPERATI ONAL SERVI CE

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Mai nt enance agreenents are standard practice
in the building industry. Take-back prograns refer
to prograns in which the product nmanufacturer
"takes-back" scrap material and/or packaging
associated with its product. Under a green | ease,
when the customer no |onger requires the use of the
particul ar product or requires an updated nodel, the
manuf acturer is obligated to reclaimit and
refurbish it or disassenble it for recycling as
appropriate. Using one of these nmanufacturer's
services contributes to the follow ng LEED credit:
MR2.

This is optional for Arnmy and NASA Projects.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Coordi nate with manufacturer for [nmmintenance agreenent] [take-back
program. Collect information fromthe manufacturer about [maintenance
agreement] [green | ease] options, and submt to the Contracting Oficer.

[ Mai nt enance agreenent] [Green | ease] for services to reclaimmaterials for
recycling and/or reuse may not be used for landfill or burned. Indicate
procedures for conpliance with regul ations governing di sposal of nercury.
When such a service is not available, seek |ocal recyclers to reclaimthe
materi al s.

PART 2 PRODUCTS

2.

1 PRCDUCT COCRDI NATI ON

Products and materials not considered to be Iighting equiprment or |ighting
fixture accessories are specified in[ Section 33 71 02. 00 20 UNDERGROUND
TRANSM SSI ON ELECTRI CAL DI STRI BUTI ON,] Section 33 71 01 OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON, [ Section 33 70 02.00 10 ELECTRI CAL

DI STRI BUTI ON SYSTEM UNDERGROUND, ][ and] Section 26 20 00 | NTERI OR
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Dl STRI BUTI ON SYSTEM [ Lighting fixtures and accessories nounted on
exterior surfaces of buildings are specified in Section 26 51 00 | NTERI OR
LI GHTI NG ]

2.2 LI GHTI NG STANDARDS

Li ghti ng standard, includes pole, anchor base, transforner base, brackets,
and accessories, designed to withstand vertical and horizontal |oading on
the entire structure and supported equi pnent wi t hout danage or pernmanent
deformation to any conmponent of the |ighting standard.

[2.3 POLES

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: This specification does not cover decorative
pol es or high-nmast |lighting systens. Poles,

| um naire nounting assenblies, and | owering
mechani snms for high-nmast lighting are specially
fabricated and should be individually designed to
suit a specific project. Pole specifications for

hi gh- mast system should, as a mni rum include w nd
| oading and ultimate strength neeting the | oading
requi renents of AASHTO LTS-5. Do not specify
enbedded type netal poles for Arnmy facilities.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Provi de pol es designed for wind | oading of [161][__ ] kmihr [100]]__ ]
m | es per hour determined in accordance with AASHTO LTS-5 whil e supporting
lum naires and all other appurtenances indicated. Provi de effective

proj ected areas of |um naires and appurtenances used in cal cul ations
specific to the actual products provi ded on each pole. Provide[ enbedded]]|
anchor] type bases designed for use with[ underground][ overhead] supply
conductors.[ Provide[, in other than wood pol es,] an oval -shaped handhol e
having a m ni num cl ear opening of 65 by 130 nm (2.5 by 5 inches) 2.5 by 5

i nches. Secure handhol e cover with stainless steel captive screws.]|[
Provide netal poles with an internal groundi ng connection accessible from
t he handhol e near the bottom of each pole.] Do not install scratched,

st ai ned, chipped, or dented poles.

[2.3.1 Concrete Pol es

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: |f other than round pole is chosen, revise
Sketch XL-22 and XL-23 to suit the cross-sectiona
shape sel ect ed.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de concrete poles conformng to ASTM C 1089, with[ round][ or]]
mul ti-sided] cross-sectional shape, preforned, prestressed, and
centrifugally cast, with the base cast as an integral part of the
standard. Provide poles with a smboth hollow core not |ess than 300
mllineter 12 inches in dianeter, suitable as a raceway for electrica
Wi ring.

[ Provide black and light gray col or standards with a ground snoot h,
wat er - pol i shed terrazzo finish.]

[Provide light gray color standards with a natural snooth finish as
obtained fromthe netal nold.]
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2.3.1.1 St eel Reinforcing

Rei nforce prestressed concrete pole shafts with steel prestressing nenbers,
designed to provide internal |ongitudinal |oading by either pretensioning
or post tensioning of |ongitudinal reinforcing nenbers.

2.3.1.2 Tensi oned Rei nforcing

Tension primary reinforcenent steel used for a prestressed concrete pole
shaft between 60 to 70 percent of its ultimate strength, with the amount of
rei nforcenent being such that when reinforcenent is tensioned to 70 percent
of its ultimate strength, the total resultant tensile force does not exceed
the m ni num section compressive strength of the concrete.

2.3.1.3 Coating and Sl eeves for Reinforcing Menbers

Where mini muminternal coverage cannot be naintained next to required core
openi ngs, such as handhole and wiring inlet, protect reinforcing with a
vapor proof noncorrosive sl eeve over the length without the 13 mm 1/2 inch
concrete coverage. Provide each steel reinforcing nenber which is to be
post-tensioned with a nonm grating slipper coating applied prior to the
addition of concrete to ensure uniformity of stress throughout the I ength
of such menber

2.3.1.4 Strengt h Requi rement

As an exception to the requirenents of ASTM C 1089, allow poles to cure
naturally to achi eve a 28-day conpressive strength of 48.23 MPa 7000 psi.
Do not allow poles to be subjected to severe tenperature changes during the
curing period.

2.3.1.5 Shaft Preparation

Provi de conpl eted prestressed concrete pole shafts with a hard, snooth,
nonporous surface that is resistant to soil acids, road salts, and attacks
of water and frost, clean, snmooth, and free of surface voids and interna
honeycombing. Do not install poles for at |east 15 days after manufacture.

1[2.3.2 Al unmi num Pol es
2.3.2.1 Fi ni sh

Provide alum numpoles wth a [brushed satin] [uniformsatin] [dark anodic
bronze] [__ ] finish, manufactured of corrosion resistant alum num all oys
conformng to AASHTO LTS-5 for All oy 6063-T6 or Alloy 6005-T5 for w ought
all oys and Alloy 356-T4 (3,5) for cast alloys. Do not paint.

Provi de al umi num castings conformng to ASTM B 108/ B 108N. Provide
seam ess extruded or spun seam ess type poles with minimm4.8 mr 0.188 inch
wal | thickness, with tenon end to support |umnaire indicated.

2.3.2.2 Groundi ng Connection Provisions

Provi de a pol e groundi ng connecti on designed to prevent el ectrolysis when
used with copper ground wire. Provide alum numstandard wth a M8 x 2 as
specified in | SO 261 and | SO 262 1/2-inch square nut, 13 threads per inch,
as specified in | SO 263, welded to the inside of the pole for ground
connecti ons.
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2.3.2.3 G ound Rods

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Determine the size, type, and nunber of
ground rods to be used, based on local conditions,
earth resistively data, and on the size and type of
the electrical installation. Copper clad steel rods
will be specified for normal conditions. Zinc
coated steel or stainless steel rods will be used
where |l ow soil resistivities are encountered and

gal vani ¢ corrosion may occur between adjacent
underground netallic masses and the copper clad
rods. Stainless steel rods have a longer life than
zinc coated steel, but use of stainless steel nust
be justified based on the higher cost. Rods 15.9 mm
(5/8 inch) in dianmeter and2.4 m 8 feet in length are
general |y acceptabl e; however in rocky soils 19.1 mm
3/4 inch rods will be specified. In high
Resistivity soils, 3.1 m 10 feet or sectional rods
may be used to obtain the required resistance to
ground; however, where rock i s encountered,

addi tional rods, a counterpoise, or ground grid nmay
be necessary.

Coordi nate and standardi ze rod sel ection for
i ndividual facilities with other specification
secti ons.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Provi de ground rods made of [ copper clad steel conformng to UL 467] [zinc
coated steel conform ng to | EEE C135.30] [solid stainless steel] not |ess
than [15.9] [19.1] nmm [5/8] [3/4] inch in dianeter by [2.4] [3.1] m [8]
[10] feet in length of the sectional type driven full length into earth.

2.3.2.4 Top Cover and Bases

Fit tops of shafts with a round or tapered cover. Mbunt bases w th anchor
bolts, nade of cast 356-T6 alum numalloy in accordance with ASTM B 108,
machined to receive the | ower end of shaft. Weld the joint between shaft
and base. Provide cast 356-T6 al umi num all oy base cover in accordance with
ASTM B 108. Provi de hardware, except anchor bolts, made with either

2024- T4 anodi zed al umi num al l oy or stainless steel.

2.3.2.5 Transf orner Base
I ncl ude one-pi ece cast-alum numalloy transfornmer base, with a renovable
cast-al um num fl anged access cover secured with bolts or screws. Predril
anchor bolt holes in base for connection to anchor bolts in the foundation.
Equi p standards wi thout transformer bases with an oval -shaped handhol e,
covered with a renovabl e reinforced sheet al um numfrane and sheet centered
450 mllimeter 18-inches above the foundation.

2.3.2.6 Transport and Handling Protection
Ensure manufacturer's standard provision is nade for protecting the finish

during shipnent and installation. Mnimmprotection consists of spirally
wr appi ng each pole shaft with protective paper secured with tape, and
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shi pping small parts in boxes.
1[2.3.3 Steel Poles

Provi de continuously tapered and seam wel ded steel |ighting standards,
conform ng to AASHTO LTS-5. Provide steel poles having nmnimum 11-gage
steel with mnimmyield/ strength of 331 MPa (48,000 psi) 48,000 psi and[
hot - di pped gal vani zed in accordance with ASTM A 123/ A 123N [ iron-oxide
primed] factory finish.

2.3.3.1 Pol e Mounti ng

Provide[ direct set][ anchor bolt nounted] type pole, with tapered tubular
menbers, either round in cross section or polygonal.[ Provide one piece
pol e shafts, of welded construction with no bolts, rivets, or other means
of fastening except as specifically approved.]

[Provide structural quality hot-rolled carbon steel plate base covers
having a minimumyield of 248 MPa (36,000 psi) 36,000 psi.]

2.3.3.2 Accessori es

Provi de accessories, including cast-steel ornanental pole-top cap, pole-top
tenons, gal vani zed nuts, bolts, and washers, and gal vani zed sheet netal
| evel i ng shi ms.

2.3.3.3 Pol e Mar ki ngs

Provi de pol e narki ngs approximately 900 to 1270 mm 3 to 4 feet above grade,
to include manufacturer, year of manufacture, top and bottom di aneters, and
| engt h.

2.3.3.4 St eel Standard Finish

Clean all exposed netal surfaces of steel |ighting standards, including
anchor bases, transforner bases, brackets, and other uncoated steel
component parts, and apply [a prime coat and two finish coats of paint as
foll ows:

Clean prior to the application of paint in conformance with
SSPC SP 10/ NACE No. 2.

Apply prime coat of zinc chromate in an al kyd vehicle conformng to
FS TT- P- 645.

Apply ready-m x alum num paint finish coats in conformance with
FS TT-P-38.]

[ Hot - di pped- gal vani zed coat after fabrication in accordance with [
ASTM A 123/ A 123N [ASTM A 153/ A 153M . ]

1[2.3.4 Wod Pol es

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: O her wood species which are covered by ANSI
05.1, REA, and AWPA may be specified, provided they
are available at the project location. Indicate
pol e class and hei ght on the draw ngs.
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Provi de wood pol es conforming to ATIS ANSI 5.1 and RUS Bul |l 345-67 of [
Sout hern Yellow Pine][ Douglas Fir][ ]. @Gain, bore, and roof poles
before treatnent, and treat full length with chronated copper arsenate
(CCA) or ammoni acal copper arsenate (ACA) according to AWPA Cl1 and AWPA C4
as referenced in RUS Bull 345-67. Provide pol es branded by manufacturer
with manufacturer's mark and date of treatnent, height and cl ass of pole,
wood speci es, preservation code, and retention. Place the brand so that
the bottomof the brand or disc is 3050 mr 10 feet fromthe pole butt for
poles up to 15250 mr 50 feet long[ and 4270 nmr 14 feet fromthe butt for
pol es over 15250 mr 50 feet |ong].

12.3.5 Fi ber gl ass Pol es

Provi de fiberglass poles conform ng toANSI C136.20, designed specifically
for supporting luminaires and having factory-formed cabl e entrance and
handhol e, with [dark bronze][ as indicated] [_ ] resin color, uniformy
pi gnented for coloration throughout entire wall thickness. Provide

pi gment ed pol yurethane finish surface having a mninumdry filmthickness of
0.038 mr 1.5 mils. Polyurethane may be onmitted if the surface |ayer of the
pole is inherently ultraviolet inhibited. Provide mninmmfiberglass
content of 65 percent with resin and pignent conprising the other 35

percent material content.

12.4 BRACKETS AND SUPPORTS

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Include bracketed reference for wood pol es
only.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Provi de brackets and supports conform ng to ANSI C136.3,[ ANSI C136.13,]
and ANSI C136.21, as applicable, with pole brackets not less than 31.75 m
1 1/4 inch[ galvanized steel pipe][ alum num secured to pole. Slip-fitter
or pipe-threaded brackets may be used, if brackets are coordinated to

| um naires provided. Provide identical brackets for use with one type of

lum naire. Provide brackets for pole-npbunted street |ights which
correctly position luminaire no | ower than nounting hei ght indicated.

Mount brackets not |ess than 7320 nmr 24 feet above street. Provide special
nountings or brackets as indicated of nmetal which will not pronote gal vanic
reaction with |um naire head.

[2.4.1 Concrete Standard Detachabl e Brackets

Provi de detachabl e brackets, with fabricated steel clanps, including

gal vani zed wel ded bracket and clanp assenbly in accordance with

ASTM A 123/ A 123N. Provide with all necessary corrosion-resistant steel or
silicon bronze nuts and bolts. Accommmodate luninaire indicated at tenon
end of the bracket.

Provi de Accessories, including cast-alum numor hot-dip-gal vani zed
ornanental pole-top cap, pole-top adapters and access covers,
al umi numal l oy or corrosion-resistant steel nuts, bolts, and washers, and
gal vani zed sheet netal |eveling shins.

]12.5 POLE LI NE HARDWARE

Provide zinc coated hardware conforming to | EEE C135.1, and steel hardware
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material conforming to ASTM A 575 and ASTM A 576. Hot-dip gal vani ze
hardware in accordance with ASTM A 153/ A 153N

[2.5.1 Series Roadway Lighting Insulators

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Delete this paragraph when series roadway
lighting is not required.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

Provide Cass 55-5 pin insulators. Provide Cass 57-1 or 57-11 |i ne-post
i nsul ators.

12.6 FOUNDATI ONS FOR LI GHTI NG STANDARDS

Provi de foundations for lighting standards in accordance with
manuf acturer's recommendati ons. Submt Equi prent Foundation Data in
accordance with referenced standards in this section.

2.6.1 Concr et e Foundati ons

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Sel ect one of the follow ng bracketed
statenents and del ete the other

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

[ Proportion, mx, and place concrete materials to provide a m ni num 28-day
conpressive strength of 21,000 kil opascal 3,000 pounds per square inch.]

[ Provide concrete as specified in[ Section 03 30 00 CAST-1 N PLACE CONCRETE] |
Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE].]

2.6.1.1 Anchor Bolts

Provi de gal vani zed high strength steel rod anchor bolts, with a | ower
defornmed 90 degree bend and threaded top conforming to ASTM A 36/ A 36M
having a mininumyield strength of 344.5 MPa (50,000 psi) 50,000 psi; with
the top 305 mm 12 inches of the rod gal vani zed in accordance with

ASTM A 153/ A 153N

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Provide electrical installations conforming to | EEE C2, NFPA 70, and to the
requirenents specified herein

[3.1.1 Wbod Pol es

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Poles set in swanpy or rocky soil will
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenments for these and

ot her unusual soil conditions.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

Make pole holes at |east as large at the top as at the bottom and | arge
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enough to provide 100 nmr 4 inches of clearance between the pole and the
side of the hole.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: At the text below, delete setting information
for pole I engths not required.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

a. Setting depth: Pole setting depths are as foll ows:
Length of Pole Setting in Soi
6100 mm (20 feet) 1575 nm
7625 mm (25 feet) 1575 nm
9150 mm (30 feet) 1575 nm
10675 mm (35 feet) 1830 mm
12200 mm (40 feet) 1830 mm
13725 mm (45 feet) 1985 mm
12250 mm (50 feet) 2135 mm
16775 mm (55 feet) 2285 mm
18300 mm (60 feet) 2440 mm
Length of Pole (feet) Setting in Soil (feet)
20 5.0
25 5.5
30 5.5
35 6.0
40 6.0
45 6.5
50 7.0
55 7.5
60 8.0

b. Soil setting: "Setting in Soil" depths applies where pole holes are in
soil, sand, or gravel or any conbination of these.[ At corners, dead
ends and other points of extra strain, set poles 12,200 mr 40 feet |ong
or nore, 150 mmr 6 inches deeper.]

c. Setting on sloping ground: On sloping ground, neasure the depth of the
hole fromthe | ow side of the hole.

d. Backfill: Tanp pole backfill for the full depth of the hole and nound
the excess fill around the pole.

1[3.1.2 Concrete Pol es

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirements for these and

ot her unusual soil conditions.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Install according to pole manufacturer's instructions.
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113.1.3 Fi ber gl ass Pol es

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Poles set in swanpy or rocky soil wll
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirenments for these and

ot her unusual soil conditions.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Install according to pole manufacturer's instructions.

1[3.1.4 [Alumi nunj[ Steel] Poles

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Poles set in swanpy or rocky soil will
require different settings or foundations than those
set in average bearing soils. Consult pole

manuf acturer and structural engineer for proper
setting or foundation requirements for these and

ot her unusual soil conditions.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Provi de pol e foundations with gal vani zed steel anchor bolts, threaded at
the top end and bent 1.57 rad 90 degrees at the bottomend. Provide
ornanental covers to match pole and gal vani zed nuts and washers for anchor
bolts. Concrete for anchor bases, polyvinyl chloride (PVC) conduit ells,
and ground rods are as specified in Section[ 33 71 02.00 20 UNDERGROUND
ELECTRI CAL DI STRIBUTION][ 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND] .  Thor oughl y conpact backfill with conmpacting arranged to
prevent pressure between conductor, jacket, or sheath and the end of
conduit ell. Adjust poles as necessary to provide a pernmanent vertica
position with the bracket armin proper position for lumnaire |ocation.]|
After installation, paint exposed surfaces of steel poles with two finish
coats of[ exterior oil paint of a color as indicated][ alum num paint].]

1[3.2 | NSTALLATI ON OF STANDARD FOUNDATI ONS
3.2.1 Excavati on

Restrict excavation in size to that which will provide sufficient working
space for installation of concrete forns. Should soil conditions at the
bottom of the excavation be unsuitable as a foundation, as determ ned by
the Contracting Oficer, take the excavation down to firmsoil and fill to
required grade with concrete or satisfactory soil materials as directed.

Perform excavations in a manner to prevent surface, subsurface, and ground
water fromflowing into the excavation. Use punps or other dewatering

nmet hods necessary to convey the water away fromthe excavati on work bel ow
ground-wat er |evel.

[Depth is as indicated [on the drawings] [in the table above]. Dig holes
| arge enough to pernit the proper use of tanmpers to the full depth of the
hole. Place backfill in the hole in 150 mr 6 inch maxi nrum | ayers and
thoroughly tanp. Place surplus earth around the pole in a conical shape
and pack tightly to drain water away. ]
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3.2.2 For mnor k

Construct forms of wood, plywood, steel, or other acceptable materials
fabricated to conformto the configuration, |line, and grade required.

Rei nforce formmrk to prevent deformation while concrete is being placed
and consolidated. Wt or coat formwmrk with a parting agent before placing
concrete.

3.2.3 Setting of Anchor Bolts

Set anchor bolts or rods with exposed threaded ends vertically positioned
in the concrete [using a tenplate supplied by the pole manufacturer] [in
accordance with the lighting standard manufacturer's recomendati ons. ]

3.2.4 Concrete Pl acenent

Level and steel trowel concrete bearing surface to a snmooth, hard, dense
finish surface. After formwork is renoved, protect the exposed concrete
wi th inpervious paper or burlap naterial and keep wet for the full curing
peri od.

1[3.3 SPECI AL FOUNDATI ONS
3.3.1 Power - I nstal | ed Screw Foundati ons

Power -i nstal l ed screw foundati ons having the required strength mounting
bolt and top plate dimensions may be utilized. Provide screw foundations
of at least 6.4 mr 1/4 inch thick structural steel conformng to

ASTM A 36/ A 36, hot-dip gal vani zed in accordance with ASTM A 123/ A 123N
Clearly mark conduit slots in screw foundation shafts and top plates to
indicate orientation. Secure approval of design cal cul ations indicating
adequate strength before installation of any screw foundation

13.4 STANDARD SETTI NG

Install standards, with their bases |level so that standards are plunb.
Once the concrete has cured, set the pole on the foundation, |level on the
foundation bolts, and secure with the holding nuts. Gout the space

bet ween the foundation and the pol e base. Conform concrete and grout work
to Section 03 31 00.00 10 CAST-I| N PLACE STRUCTURAL CONCRETE. Provide
concrete strength of 21 MPa 3000 psi at 28 days.

3.5 GROUNDI NG

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Butt grounds are not be pernitted as an
option in dry desert areas. See UFC 3-550-03FA,
"El ectrical Power Supply and Distribution”

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Provi de groundi ng conform ng to NFPA 70, the contract draw ngs, and the
fol | owi ng:

a. Provide soft-drawn, stranded copper groundi ng conductors.
b. Drive ground rods into the earth so that after the installation is

conplete, the top of the ground rod will be approximtely 300 nr 1 foot
bel ow fi ni shed grade, except in handhol es.
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c. [Use butt grounds nade of at least 4 m 13 feet of No. 6 bare copper
wire stapled to the butts of wood poles in spirals where a ground
resi stance of 25 ohnms or |ess can be obtained by this nethod.]

d. [Butt grounds are not all owed.]

3.5.1 G ound Rods and Pol e Butt El ectrodes
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NOTE: Designer is to deternmine the size, type, and
nunber of ground rods to be used, based on |oca
conditions, earth resistively data, and on the size
and type of the electrical installation. Specify
copper clad steel rods for nornmal conditions. Use
zinc coated steel or stainless steel rods where | ow
soil resistivities are encountered and gal vanic
corrosion may occur between adjacent underground
metallic masses and the copper clad rods. Stainless
steel rods have a longer life than the zinc coated
steel, but the use of stainless steel nust be
justified based on the higher cost. Rods 15.9 nm
5/8 inch in diameter and 2.4 m 8 feet in length are
general |y acceptabl e; however in rocky soils specify
19.1 nr 3/4 inch rods. In high resistively soils,
use 3.1 m 10 feet or sectional rods to obtain the
required resistance to ground; however where rock is
encountered, additional rods, a counterpoise, or
ground grid nay be necessary.
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Measure the resistance to ground using the fall-of-potential mnethod
described in | EEE 81. The nmaxi mum resi stance of a [driven ground rod]
[pole butt electrode] is not to exceed 25 ohns under normally dry
conditions. Wenever the required ground resistance is not nmet, provide
additional electrodes [interconnected with groundi ng conductors] [as

i ndi cated], to achieve the specified ground resistance. Provide additiona
electrodes [up to three, [2.4] [3] m [8] [10] feet long rods spaced a

m ni mum of 3 nm 10 feet apart] [a single extension-type rod, [15.9] [19.1] mm
[ 5/8] [3/4] inch] in diameter, up to 9.1 m 30 feet long, [driven

per pendi cul ar to grade] [coupled and driven with the first rod]. In high
ground resistance, UL |isted chem cally charged ground rods may be used.

If the resultant resistance exceeds 25 ohns neasured not |ess than 48 hours
after rainfall, notify the Contracting Oficer imediately. Fusion weld
connecti ons bel ow grade. Fusion weld or use UL 467 approved connectors for
above grade connections.

3.5.2 Items to be G ounded
Ground all ground conductors, netallic conduits, junction boxes, and

noncurrent-carrying nmetallic parts of equipment. Make connections above
grade with sol derl ess connectors, and fusion weld those bel ow grade.

3.5.3 Li ghting Pole
Provi de one ground rod at each pole. Connect bases of netal or concrete
lighting poles to ground rods by means of No. 8 AWG bare copper wre.

Gound lighting fixture brackets on wood and concrete poles to a No. 6 AWG
bare copper groundi ng conductor connected to the ground rod.
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3.

54 Handhol e

I n each handhol e, at a convenient point close to the wall, drive a ground
rod into the earth before the floor is poured. Make provision for
approximately 100 mm 4 inches of the ground rod to extend above the floor
after pouring. When precast concrete units are used, the top of the ground
rod may be below the floor, and bring a No. 1/0 AWs copper ground conduct or
inside through a watertight sleeve in the wall. Make connection to ground
rods by means of bolted-clanp term nals or by an approved fusion-wel di ng
process. Neatly and firmy attach ground wires to handhole walls, holding
the anount of exposed bare wire to a mi ni mum

.5.5 Met al Cabl e Boxes

Connect metal cable boxes for direct-burial cable to adjacent ground rods
by wires with current-carrying capacities of at |east 20 percent of the
spliced phase conductors, but not |less than No. 6 AWG

.5.6 G ound Resi stance Measurenents

Measure the resistance to ground by the fall-of-potential method described
in | EEE 81.

.5.7 Record Drawi ngs

Mai ntain and keep up to date, a separate set of draw ngs, elementary

di agrans and wiring diagrans of the lighting to be used for "record"

drawi ngs, showing all changes and additions to the lighting system In
addition to being complete and accurate, keep this set of drawi ngs separate
and do not use for installation purposes. Upon conpletion of the record
drawi ngs, a representative of the Government will review the as-built work
with the Contractor. |If the as-built work is not conplete, the Contractor
will be so advised and conplete the work as required.

-- End of Section --
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