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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l i ght i ng pol es,  st andar ds,  and 
r el at ed mount i ng accessor i es f or  ext er i or  l i ght i ng,  
i ncl udi ng,  but  not  l i mi t ed t o,  ar ea l i ght i ng,  f l ood 
l i ght i ng,  r oadway l i ght i ng,  and secur i t y l i ght i ng 
systems.

Use UFGS Sect i on 26 09 23. 00 40 LI GHTI NG CONTROL 
DEVI CES f or  cont r ol  devi ces ( i ncl udes t ai l or i ng f or  
ext er i or  l i ght i ng) .

Use UFGS Sect i on 26 55 53. 00 40 SECURI TY LI GHTI NG 
f or  secur i t y and cl osed ci r cui t  t el evi s i on { CCTV}  
speci al  l i ght i ng.

Use UFGS Sect i on 26 56 19. 00 40 ROADWAY LI GHTI NG f or  
r oadway and st r eet  l i ght i ng.

Use UFGS Sect i on 26 56 36. 00 40 FLOOD LI GHTI NG f or  
speci f i c  f aci l i t y  ext er i or  i l l umi nat i on r equi r ement s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

**************************************************************************
NOTE:  TO DOWNLOAD UFGS GRAPHI CS
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Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

.
**************************************************************************

**************************************************************************
NOTE:   Thi s sect i on cont ai ns t he f ol l owi ng sket ches 
( Gr aphi cs)  and ar e avai l abl e i n met r i c ( SI )  and U. S.  
Cust omar y ( I P)  syst em di mensi ons.   Sket ch t i t l es and 
st y l e number s ar e unchanged f or  bot h t ypes.   The 
met r i c val ues i ndi cat ed ar e a conver si on of  U. S.  
Cust omar y ( I P)  syst em di mensi ons.

Do not  i ncl ude l i s t  of  sket ches,  or  sket ches 
t hemsel ves,  i n pr oj ect  speci f i cat i ons.   Use 
l umi nai r e sket ches as det ai l s  on dr awi ngs whenever  
possi bl e.   I f  speci al  f eat ur es ar e r equi r ed,  do not  
modi f y sket ches,  but  i ndi cat e t hese changes as not es 
i n f i x t ur e schedul e.   The " XL"  st y l e number s and 
dat es shoul d r emai n on t he dr awi ng det ai l s .

   Sket ch No.             Title

   XL- 20              Round Fi ber gl ass Pol e,  Di r ect  Set  Tenon Mount
   XL- 21              Round Fi ber gl ass Pol e,  Di r ect  Set  Mast  Ar m Mount
   XL- 22              Round Concr et e Pol e,  Di r ect  Set  Tenon Mount
   XL- 23              Round Concr et e Pol e,  Di r ect  Set  Mast  Ar m Mount
   XL- 24              Round St eel  Pol e,  Di r ect  Set  Tenon Mount
   XL- 25              Round St eel  Pol e,  Di r ect  Set  Mast  Ar m Mount
   XL- 26              Round St eel  Pol e,  Anchor  Base,  Tenon Mount
   XL- 27              Round St eel  Pol e,  Anchor  Base,  Mast  Ar m Mount
   XL- 28              Lumi nai r e Mount i ng Br acket s
   XL- 29              Var i ous Lumi nai r e Mount i ng Ar m Types
   XL- 30              Mi scel l aneous Lumi nai r e Mount i ng Br acket s
   XL- 31              Lumi nai r e Mount i ng Ar ms
   XL- 32              Lumi nai r e Mount i ng Ar ms
   XL- 33              Bol t - Down Pol e Foundat i on
   XL- 34              Gr oundi ng I nst al l at i on Det ai l s  f or  Di r ect  Set  Pol es

  NOTE:   Do not  i ncl ude t hi s i ndex i n pr oj ect  speci f i cat i on.
**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he 
dr awi ngs or  speci f y i n t he pr oj ect  speci f i cat i ons:

a.   Lumi nai r e schedul e and i ndi cat e per t i nent  
i nf or mat i on;  i . e. ,  mount i ng,  l amps,  bal l ast s,  and 
voltage.

1.   Type of  l umi nai r e;

2.   Vol t age,  wat t age,  and f r equency r at i ng r equi r ed;

3.   Accessor i es r equi r ed,  such as phot ocel l ,  t i me 
swi t ches,  and auxi l i ar y l amps;

4.   Locat i on of  pol es or  st andar ds;
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5.   Ref er enced sket ch;  and

6.   Ext ent  and l ocat i on of  t he wor k t o be 
accompl i shed and wi r i ng and equi pment  necessar y f or  
a compl et e i nst al l at i on.

**************************************************************************

**************************************************************************
NOTE:   Demol i t i on wor k t hat  i nvol ves di sposal  of  
f l uor escent  and HI D l amps and bal l ast s wi l l  r equi r e 
t he use of  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

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

ATI S ANSI  O5. 1 ( 2008)  Wood Pol es - -  Speci f i cat i ons & 
Dimensions

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO LTS ( 2013;  Er r at a 2013)  St andar d 
Speci f i cat i ons f or  St r uct ur al  Suppor t s f or  
Hi ghway Si gns,  Lumi nai r es and Tr af f i c  
Signals
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AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA C1 ( 2003)  Al l  Ti mber  Pr oduct s -  Pr eser vat i ve 
Tr eat ment  by Pr essur e Pr ocesses

AWPA C25 ( 2003)  Sawn Cr ossar ms -  Pr eser vat i ve 
Tr eat ment  by Pr essur e Pr ocesses

AWPA C4 ( 2003)  Pol es -  Pr eser vat i ve Tr eat ment  by 
Pr essur e Pr ocesses

AWPA M6 ( 2013)  Br ands Used on Pr eser vat i ve Tr eat ed 
Materials

AWPA P1/ P13 ( 2016)  St andar d f or  Cr eosot e Pr eser vat i ve

AWPA P8 ( 2014)  St andar d f or  Oi l - Bor ne Pr eser vat i ves

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A575 ( 1996;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  St eel  Bar s,  Car bon,  
Mer chant  Qual i t y ,  M- Gr ades

ASTM A576 ( 2017)  St andar d Speci f i cat i on f or  St eel  
Bar s,  Car bon,  Hot - Wr ought ,  Speci al  Qual i t y

ASTM B108/ B108M ( 2015)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Per manent  Mol d Cast i ngs

ASTM C1089 ( 2013)  St andar d Speci f i cat i on f or  Spun 
Cast  Pr est r essed Concr et e Pol es

ASTM E2129 ( 2010)  St andar d Pr act i ce f or  Dat a 
Col l ect i on f or  Sust ai nabi l i t y  Assessment  
of  Bui l di ng Pr oduct s

ASTM G154 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Fl uor escent  Li ght  Appar at us f or  UV 
Exposur e of  Nonmet al l i c  Mat er i al s

I LLUMI NATI NG ENGI NEERI NG SOCI ETY  ( I ES)

I ES HB- 10 ( 2011;  Er r at a 2015)  I ES Li ght i ng Handbook

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 81 ( 2012)  Gui de f or  Measur i ng Ear t h 
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Resi st i v i t y,  Gr ound I mpedance,  and Ear t h 
Sur f ace Pot ent i al s of  a Gr ound Syst em

I EEE C135. 1 ( 1999)  St andar d f or  Zi nc- Coat ed St eel  
Bol t s and Nut s f or  Over head Li ne 
Construction

I EEE C135. 30 ( 1988)  St andar d f or  Zi nc- Coat ed Fer r ous 
Gr ound Rods f or  Over head or  Under gr ound 
Li ne Const r uct i on

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

I EEE St ds Di ct i onar y ( 2009)  I EEE St andar ds Di ct i onar y:  Gl ossar y 
of  Ter ms & Def i ni t i ons

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 261 ( 1998)  I SO Gener al  Pur pose Met r i c  Scr ew 
Thr eads -  Gener al  Pl an

I SO 262 ( 1998)  I SO Gener al  Pur pose Met r i c  Scr ew 
Thr eads -  Sel ect ed Si zes f or  Scr ews,  Bol t s 
and Nut s

I SO 263 ( 1973)  I SO I nch Scr ew Thr eads -  Gener al  
Pl an and Sel ect i on f or  Scr ews,  Bol t s and 
Nut s -  Di amet er  Range 0. 06 t o 6 i nch

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C136. 13 ( 2004;  R 2009)  Amer i can Nat i onal  St andar d 
f or  Roadway Li ght i ng Equi pment ,  Met al  
Br acket s f or  Wood Pol es

ANSI  C136. 21 ( 2014)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  -  
Ver t i cal  Tenons Used wi t h Post - Top- Mount ed 
Luminaires

ANSI  C136. 3 ( 2014)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  
Lumi nai r e At t achment s

NEMA C136. 20 ( 2012)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  -  
Fi ber  Rei nf or ced Composi t e ( FRC)  Li ght i ng 
Poles

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code
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SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 10/ NACE No.  2 ( 2007)  Near - Whi t e Bl ast  Cl eani ng

U. S.  DEPARTMENT OF AGRI CULTURE ( USDA)

RUS Bul l  345- 67 ( 1998)  REA Speci f i cat i on f or  Fi l l ed 
Tel ephone Cabl es,  PE- 39

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

FS TT- P- 38 ( Rev E;  Not i ce 1)  Pai nt ,  Al umi num,  
Ready-Mixed

FS TT- P- 645 ( Rev C)  Pr i mer ,  Pai nt ,  Zi nc- Mol ybdat e,  
Al kyd Type

UNDERWRI TERS LABORATORI ES ( UL)

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

1. 2   DEFINITIONS

Gr oundl i ne sect i on i s t hat  por t i on bet ween 305 mm one f oot  above and 610 mm 
2 f eet  bel ow t he gr oundl i ne.   Ref er  t o I EEE St ds Di ct i onar y f or  addi t i onal  
r el at ed def i ni t i ons and t er mi nol ogy.

1. 3   ADMI NI STRATI VE REQUI REMENTS

**************************************************************************
NOTE:   I ncl ude t he f ol l owi ng par agr aph and r el at ed 
i nf or mat i on i f  r equi r ed by appl i cabl e st at e or  
agency sust ai nabl e r egul at i ons.

**************************************************************************

[ 1. 3. 1   Sust ai nabl e Desi gn Requi r ement s

Use mat er i al s or  pr oduct s ext r act ed,  har vest ed,  or  r ecover ed,  as wel l  as 
manuf act ur ed,  wi t hi n a [ 800] [ _____]  k i l omet er  [ 500] [ _____]  mi l e r adi us f r om 
t he pr oj ect  s i t e,  i f  avai l abl e f r om a mi ni mum of  t hr ee sour ces.

[ Submi t  document at i on i ndi cat i ng di st ance bet ween manuf act ur i ng f aci l i t y  and 
t he pr oj ect  s i t e.   I ndi cat e di st ance of  r aw mat er i al  or i gi n f r om t he 
pr oj ect  s i t e.   I ndi cat e r el at i ve dol l ar  val ue of  l ocal / r egi onal  mat er i al s 
t o t ot al  dol l ar  val ue of  pr oduct s i ncl uded i n pr oj ect .

a.   Local / Regi onal  Mat er i al s

b.   Sust ai nabl e acqui s i t i on

c.   Envi r onment al  Dat a

[ Submi t  Tabl e 1 of  ASTM E2129 f or  t he f ol l owi ng pr oduct s:

a.   [ _____]

b.   [ _____]
]
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] Submi t  document at i on t hat  i ncl udes cont act  i nf or mat i on,  summar y of  
pr ocedur es,  and t he l i mi t at i ons and condi t i ons appl i cabl e t o t he pr oj ect .   
I ndi cat e manuf act ur er ' s commi t ment  t o r ecl ai m mat er i al s f or  r ecycl i ng 
and/ or  r euse.

a.   Oper at i onal  Ser vi ce

Coor di nat e wi t h manuf act ur er  f or  [ mai nt enance agr eement ]  [ t ake- back 
pr ogr am] .   Col l ect  i nf or mat i on f r om t he manuf act ur er  about  [ mai nt enance 
agr eement ]  [ gr een l ease]  opt i ons,  and submi t  t o t he Cont r act i ng Of f i cer .   
[ Mai nt enance agr eement ]  [ Gr een l ease]  f or  ser vi ces t o r ecl ai m mat er i al s f or  
r ecycl i ng and/ or  r euse may not  be used f or  l andf i l l  or  bur ned.   I ndi cat e 
pr ocedur es f or  compl i ance wi t h r egul at i ons gover ni ng di sposal  of  mer cur y.   
When such a ser v i ce i s not  avai l abl e,  seek l ocal  r ecycl er s t o r ecl ai m t he 
materials.

] 1. 3. 2   Pr e- I nst al l at i on Meet i ngs

Wi t hi n [ 30]  [ _____]  cal endar  days af t er  [ dat e of  awar d]  [ dat e of  r ecei pt  by 
hi m of  not i ce of  awar d] ,  submi t  f or  t he appr oval  of  t he Cont r act i ng Of f i cer  
[ s i x ( 6) ]  [ _____]  copi es of  speci f i ed dr awi ngs of  al l  equi pment  t o be 
f ur ni shed under  t hi s cont r act ,  t oget her  wi t h wei ght s and over al l  
di mensi ons.   Submi t  t he f ol l owi ng dat a and dr awi ngs:

a.   Pol es

b.   I nst al l at i on det ai l s

[ c.   Concr et e pol es

][ d.   Al umi num pol es

][ e.   St eel  pol es

][ f .   Fi ber gl ass pol es

][ g.   Pr essur e t r eat ed wood pol e qual i t y

] h.   Br acket s

i .   Anchor age syst ems

Af t er  submi t t al s  ar e r ecei ved and appr oved t he Cont r act i ng Of f i cer  wi l l  
hol d a pr e- wor k conf er ence t o r evi ew t he f ol l owi ng:

a.   The dr awi ngs,  i ncl udi ng pol es,  showi ng compl et e I nst al l at i on Det ai l s ,  
and speci f i cat i ons.   I ncl ude det ai l s  f or  t he f ol l owi ng f or  r evi ew:

( 1)   Foundat i on r equi r ement s
( 2)   Anchor age syst ems
( 3)   Manuf act ur er ' s cat al og dat a i ncl udi ng mount i ng and br acket  det ai l s

[ ( 4)   Fact or y col or  f i ni sh
]

b.   Fi nal i ze const r uct i on schedul e and ver i f y avai l abi l i t y  of  mat er i al s,  
I nst al l er ' s  per sonnel ,  equi pment ,  and f aci l i t i es needed t o make 
pr ogr ess and avoi d del ays.

c.   Met hods and pr ocedur es r el at ed t o pol e and l umi nai r e i nst al l at i on,  
i ncl udi ng manuf act ur er ' s wr i t t en i nst r uct i ons and ver i f i cat i on of  pol e 
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syst em assembl y wi nd l oad c l assi f i cat i on l i s t i ngs.

d.   Gover ni ng r egul at i ons and r equi r ement s f or  i nsur ance,  cer t i f i cat es,  
t est s and i nspect i ons i f  appl i cabl e.   I ncl ude cer t i f i cat i on f or  
sust ai nabl e acqui s i t i on and pol e syst em assembl y wi nd l oad r at i ng 
c l assi f i cat i on.   Saf et y pl an r evi ew i ncl udes appl i cabl e Saf et y Dat a 
Sheets.

e.   Tempor ar y pr ot ect i on r equi r ement s f or  pol e assembl y dur i ng and af t er  
installation.

f .   Pol e syst em obser vat i on and r epai r  pr ocedur es af t er  compl et e 
i nst al l at i on.   I ncl ude r evi ew of  sampl e [ Gal vani z i ng Repai r  
Pai nt ] [ Enamel  Repai r  Pai nt ] [ Al umi ni zed St eel  Repai r  Pai nt ] .

g.   Sampl e [ 20 year  " No- Dol l ar - Li mi t "  war r ant y] [ War r ant y] .

1. 4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.
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**************************************************************************
Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Pol es[ ;  G[ ,  [ ____] ] ]

I nst al l at i on Det ai l s [ ;  G[ ,  [ ____] ] ]

SD- 03 Pr oduct  Dat a

[ Local / Regi onal  Mat er i al s[ ;  G[ ,  [ ____] ] ]

][ Envi r onment al  Dat a[ ;  G[ ,  [ ____] ] ] ]

[ Concr et e Pol es[ ;  G[ ,  [ ____] ] ]
]
[ Al umi num Pol es[ ;  G[ ,  [ ____] ] ]
]
[ St eel  Pol es[ ;  G[ ,  [ ____] ] ]
]
[ Fi ber gl ass Pol es[ ;  G[ ,  [ ____] ] ]
]
[ Pr essur e Tr eat ed Wood Pol e Qual i t y[ ;  G[ ,  [ ____] ] ]
]

Br acket s[ ;  G[ ,  [ ____] ] ]

Anchor age Syst ems[ ;  G[ ,  [ ____] ] ]

SD- 05 Desi gn Dat a[ ;  G[ ,  [ ____] ] ]

[ Li ght i ng St andar ds[ ;  G[ ,  [ ____] ] ]
]

Soi l  Test s[ ;  G[ ,  [ ____] ] ]

Sei smi c Desi gn Dat a[ ;  G[ ,  [ ____] ] ]

[ Test s f or  Fi ber gl ass Pol es[ ;  G[ ,  [ ____] ] ]
]

Manuf act ur er ' s Cat al og Dat a[ ;  G[ ,  [ ____] ] ]

Manuf act ur er ' s Col or  Char t s and Chi ps[ ;  G[ ,  [ ____] ] ]

[ Fact or y Col or  Fi ni sh[ ;  G[ ,  [ ____] ] ]
]

Saf et y Dat a Sheet s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

Sust ai nabl e Acqui s i t i on[ ;  G[ ,  [ ____] ] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons
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[ Fi ber gl ass Pol es[ ;  G[ ,  [ ____] ] ]
]

Foundat i on Requi r ement s[ ;  G[ ,  [ ____] ] ]

Mount i ng Det ai l s [ ;  G[ ,  [ ____] ] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i onal  Ser v i ce[ ;  G[ ,  [ ____] ] ]

SD- 11 Cl oseout  Submi t t al s

[ 20 year  " No- Dol l ar - Li mi t "  War r ant y[ ;  G[ ,  [ ____] ] ]
]
[ War r ant y[ ;  G[ ,  [ ____] ] ]
]

Recor d Dr awi ngs[ ;  G[ ,  [ ____] ] ]

1. 5   QUALI TY CONTROL

1. 5. 1   Dr awi ng Requi r ement s

1. 5. 1. 1   Poles

I ncl ude di mensi ons,  wi nd l oad det er mi ned i n accor dance wi t h AASHTO LTS, 
pol e def l ect i on,  pol e c l ass,  and ot her  appl i cabl e i nf or mat i on conf or mi ng t o 
I ES HB- 10. [   For  concr et e pol es,  i ncl ude:   sect i on and det ai l s  t o i ndi cat e 
quant i t i es and posi t i on of  pr est r essi ng st eel ,  spi r al  st eel ,  i nser t s,  and 
t hr ough hol es;  i ni t i al  pr est r essi ng st eel  t ensi on;  and concr et e st r engt hs 
at  r el ease and at  28 days. ]

[ I ncl ude sei smi c desi gn dat a and cal cul at i ons f or  ear t hquake zone [ _____]  
projects.

] Submi t  soi l  t est s t o t he Cont r act i ng Of f i cer  pr i or  t o t he commencement  of  
work 

[ 1. 5. 2   Pr essur e Tr eat ed Wood Pol e Qual i t y

**************************************************************************
NOTE:   Sel ect  t he appr opr i at e br acket ed r ef er ence 
based on envi r onment al  r equi r ement s and t he t ype of  
pr eser vat i ve t r eat ment  sel ect ed.

**************************************************************************

Ensur e t he qual i t y  of  pr essur e t r eat ed wood pol es.   Fur ni sh an i nspect i on 
r epor t  ( f or  wood pol es)  of  an i ndependent  i nspect i on agency,  appr oved by 
t he Cont r act i ng Of f i cer ,  st at i ng t hat  of f er ed pr oduct s compl y wi t h AWPA M6,[ 
AWPA P1/ P13]  [ AWPA P8]  and RUS Bul l  345- 67 st andar ds.   The RUS appr oved 
Qual i t y Mar k " WQC"  on each pol e wi l l  be accept ed,  i n l i eu of  i nspect i on 
r epor t s,  as evi dence of  compl i ance wi t h appl i cabl e AWPA t r eat ment  st andar ds.

1. 5. 2. 1   Wood Cr ossar ms

Pr ovi de Dougl as f i r  or  dense sout her n pi ne of  s i zes speci f i ed or  i ndi cat ed,  
wi t h pr essur e t r eat ment  conf or mi ng t o AWPA C25.
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][ 1. 5. 3   Test s f or  Fi ber gl ass Pol es

**************************************************************************
NOTE:   Whenever  f i ber gl ass pol es ar e r equi r ed f or  a 
pr oj ect ,  i ncl ude t he f ol l owi ng t est .

**************************************************************************

a.   Ul t r avi ol et  r esi st ance t est s:   Per f or m accor di ng t o ASTM G154 usi ng a 
UV- B l amp havi ng a 313 nanomet er  wavel engt h,  oper at ed at  54 degr ees C 
130 degr ees F,  cycl i ng t he l amp on f or  4 hour s and of f  f or  4 hour s f or  
a t ot al  t est  per i od of  1500 hour s mi ni mum wi t h t he f ol l owi ng r esul t s:

Fi ber  exposur e:     None
Cr azi ng:            None
Checki ng:           None
Chal k i ng:           None
Col or :              May dul l  s l i ght l y

b.   Fl exur al  st r engt h and def l ect i on t est :   Test  l oad as a cant i l ever  beam 
wi t h pol e but t  as f i xed end and a f or ce s i mul at i ng wi nd l oad at  t he 
f r ee end.

] 1. 5. 4   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  
r ef er ences i n t hese publ i cat i ons t o t he " aut hor i t y  havi ng j ur i sdi ct i on, "  or  
wor ds of  s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de 
equi pment ,  mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he 
mandat or y and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  
r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 5. 5   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  i s  
furnished.

1. 5. 5. 1   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han [ 3]  [ _____]  year s pr i or  t o dat e of  del i ver y 
t o s i t e ar e not  al l owed,  unl ess speci f i ed ot her wi se.

1. 5. 6   Manuf act ur er ' s Col or  Char t s and Chi ps

Submi t  manuf act ur er ' s col or  char t s and chi ps,  appr oxi mat el y 10 by 10 cm 4 
by 4 i nches,  showi ng f ul l  r ange of  col or s,  t ext ur es and pat t er ns avai l abl e 
f or  [ al umi num]  [ f i ber gl ass]  pol es wi t h f act or y appl i ed f i ni shes.

[ 1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver ,  st or e,  and handl e pol es[  and]  [ st andar ds] ,  and al l  r el at ed 
accessor i es and ot her  manuf act ur ed i t ems i n a manner  t o pr event  damage or  
deformation.

**************************************************************************
NOTE:   Sel ect  t he appl i cabl e par agr aph( s)  f r om t he 
following.
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**************************************************************************

[ 1. 6. 1   Wood Pol es

St ack pol es st or ed f or  mor e t han [ 2 weeks] [  _ - days]  on decay- r esi st i ng 
ski ds ar r anged t o suppor t  t he pol es wi t hout  pr oduci ng not i ceabl e 
di st or t i on.   St or e pol es t o per mi t  f r ee c i r cul at i on of  ai r ,  such t hat  t he 
bot t om pol es i n t he st ack ar e at  l east  305 mm one f oot  above gr ound l evel  
and gr owi ng veget at i on.   Do not  per mi t  decayed or  decayi ng wood t o r emai n 
under neat h st or ed pol es.   Do not  dr ag t r eat ed pol es al ong t he gr ound.   Do 
not  use pol e t ongs,  cant  hooks,  and ot her  poi nt ed t ool s capabl e of  
pr oduci ng i ndent at i on mor e t han 25 mm one i nch i n dept h i n handl i ng t he 
pol es.   Do not  appl y t ool s t o t he gr oundl i ne sect i on of  any pol e.

][ 1. 6. 2   Concr et e Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  305 mm 
one f oot  above gr ound l evel  and gr owi ng veget at i on.

][ 1. 6. 3   Fi ber gl ass Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  305 mm 
one f oot  above gr ound l evel  and gr owi ng veget at i on.   Do not  r emove 
f act or y- appl i ed pol e wr appi ngs unt i l  j ust  bef or e i nst al l i ng pol e.

][ 1. 6. 4   [ Al umi num ] [ St eel  ] Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  305 mm 
one f oot  above gr ound l evel  and gr owi ng veget at i on.   Do not  r emove 
f act or y- appl i ed pol e wr appi ngs unt i l  j ust  bef or e i nst al l i ng pol e.

] ][ 1. 7   WARRANTY

Pr ovi de suppor t  f or  t he equi pment  i t ems by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

] PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p,  whi ch have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d openi ng under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze,  and have been on sal e on t he commer ci al  
mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng 
t he 2- year  per i od.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  
ar e r equi r ed,  pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he 
component  par t s of  t he i t em need not  be t he pr oduct s of  t he same 
manuf act ur er  unl ess st at ed i n t hi s sect i on.   Submi t  [ _____]  copi es of  al l  
mount i ng det ai l s .

Pr oduct s and mat er i al s not  consi der ed t o be l i ght i ng equi pment  or  l i ght i ng 
f i x t ur e accessor i es ar e speci f i ed i n[  Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON, ]  Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND 
DI STRI BUTI ON, [  and]  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. [   
Li ght i ng f i x t ur es and accessor i es mount ed on ext er i or  sur f aces of  bui l di ngs 
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ar e speci f i ed i n Sect i on 26 51 00 I NTERI OR LI GHTI NG. ]

2. 2   COMPONENTS

2. 2. 1   Li ght i ng St andar ds

Li ght i ng st andar d,  i ncl udes pol e,  anchor  base,  t r ansf or mer  base,  br acket s,  
and accessor i es,  desi gned t o wi t hst and ver t i cal  and hor i zont al  l oadi ng on 
t he ent i r e st r uct ur e and suppor t ed equi pment  wi t hout  damage or  per manent  
def or mat i on t o any component  of  t he l i ght i ng st andar d.

[ 2. 2. 2   Poles

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on does not  cover  
decor at i ve pol es or  hi gh- mast  l i ght i ng syst ems.   
Pol es,  l umi nai r e mount i ng assembl i es,  and l ower i ng 
mechani sms f or  hi gh- mast  l i ght i ng ar e speci al l y  
f abr i cat ed and shoul d be i ndi v i dual l y desi gned t o 
sui t  a speci f i c  pr oj ect .   Pol e speci f i cat i ons f or  
hi gh- mast  syst em shoul d,  as a mi ni mum,  i ncl ude wi nd 
l oadi ng and ul t i mat e st r engt h meet i ng t he l oadi ng 
r equi r ement s of  AASHTO LTS- 5.   Do not  speci f y 
embedded t ype met al  pol es f or  Ar my f aci l i t i es.

**************************************************************************

Pr ovi de pol es desi gned f or  wi nd l oadi ng of  [ 161] [ _____]  km/ hr  [ 100] [ _____]  
mi l es per  hour  det er mi ned i n accor dance wi t h AASHTO LTS whi l e suppor t i ng 
l umi nai r es and al l  ot her  appur t enances i ndi cat ed.    Pr ovi de ef f ect i ve 
pr oj ect ed ar eas of  l umi nai r es and appur t enances used i n cal cul at i ons 
speci f i c  t o t he act ual  pr oduct s pr ovi ded on each pol e.   Pr ovi de[  embedded] [  
anchor ]  t ype bases desi gned f or  use wi t h[  under gr ound] [  over head]  suppl y 
conduct or s. [   Pr ovi de[ ,  i n ot her  t han wood pol es, ]  an oval - shaped handhol e 
havi ng a mi ni mum cl ear  openi ng of  65 by 130 mm ( 2. 5 by 5 i nches)  2. 5 by 
5- i nches.   Secur e handhol e cover  wi t h st ai nl ess st eel  capt i ve scr ews. ] [   
Pr ovi de met al  pol es wi t h an i nt er nal  gr oundi ng connect i on accessi bl e f r om 
t he handhol e near  t he bot t om of  each pol e. ]   Do not  i nst al l  scr at ched,  
st ai ned,  chi pped,  or  dent ed pol es.

[ 2. 2. 2. 1   Concr et e Pol es

**************************************************************************
NOTE:   I f  ot her  t han r ound pol e i s chosen,  r evi se 
Sket ch XL- 22 and XL- 23 t o sui t  t he cr oss- sect i onal  
shape sel ect ed.

**************************************************************************

Pr ovi de concr et e pol es conf or mi ng t o ASTM C1089,  wi t h[  r ound] [  or ] [  
mul t i - s i ded]  cr oss- sect i onal  shape,  pr ef or med,  pr est r essed,  and 
cent r i f ugal l y cast ,  wi t h t he base cast  as an i nt egr al  par t  of  t he 
st andar d.   Pr ovi de pol es wi t h a smoot h hol l ow cor e not  l ess t han 300 
mi l l i met er  12- i nches i n di amet er ,  sui t abl e as a r aceway f or  el ect r i cal  
wiring.

[ Pr ovi de bl ack and l i ght  gr ay col or  st andar ds wi t h a gr ound smoot h,  
wat er - pol i shed t er r azzo f i ni sh.

][ Pr ovi de l i ght  gr ay col or  st andar ds wi t h a nat ur al  smoot h f i ni sh as obt ai ned 
f r om t he met al  mol d.
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] a.   St eel  Rei nf or c i ng

Rei nf or ce pr est r essed concr et e pol e shaf t s wi t h st eel  pr est r essi ng member s,  
desi gned t o pr ovi de i nt er nal  l ongi t udi nal  l oadi ng by ei t her  pr et ensi oni ng 
or  post  t ensi oni ng of  l ongi t udi nal  r ei nf or c i ng member s.

b.   Tensi oned Rei nf or c i ng

Tensi on pr i mar y r ei nf or cement  st eel  used f or  a pr est r essed concr et e pol e 
shaf t  bet ween 60 t o 70 per cent  of  i t s  ul t i mat e st r engt h,  wi t h t he amount  of  
r ei nf or cement  bei ng such t hat  when r ei nf or cement  i s  t ensi oned t o 70 per cent  
of  i t s  ul t i mat e st r engt h,  t he t ot al  r esul t ant  t ensi l e f or ce does not  exceed 
t he mi ni mum sect i on compr essi ve st r engt h of  t he concr et e.

c.   Coat i ng and Sl eeves f or  Rei nf or c i ng Member s

Wher e mi ni mum i nt er nal  cover age cannot  be mai nt ai ned next  t o r equi r ed cor e 
openi ngs,  such as handhol e and wi r i ng i nl et ,  pr ot ect  r ei nf or c i ng wi t h a 
vapor  pr oof  non- cor r osi ve s l eeve over  t he l engt h wi t hout  t he 13 mm 1/ 2- i nch 
concr et e cover age.   Pr ovi de each st eel  r ei nf or c i ng member  whi ch i s t o be 
post - t ensi oned wi t h a non- mi gr at i ng s l i pper  coat i ng appl i ed pr i or  t o t he 
addi t i on of  concr et e t o ensur e uni f or mi t y of  st r ess t hr oughout  t he l engt h 
of  such member .

d.   St r engt h Requi r ement

As an except i on t o t he r equi r ement s of  ASTM C1089,  al l ow pol es t o cur e 
nat ur al l y  t o achi eve a 28- day compr essi ve st r engt h of  48. 23 MPa 7000 psi .   
Do not  al l ow pol es t o be subj ect ed t o sever e t emper at ur e changes dur i ng t he 
cur i ng per i od.

e.   Shaf t  Pr epar at i on

Pr ovi de compl et ed pr est r essed concr et e pol e shaf t s  wi t h a har d,  smoot h,  
nonpor ous sur f ace t hat  i s  r esi st ant  t o soi l  aci ds,  r oad sal t s,  and at t acks 
of  wat er  and f r ost ,  c l ean,  smoot h,  and f r ee of  sur f ace voi ds and i nt er nal  
honeycombi ng.   Do not  i nst al l  pol es f or  at  l east  15 days af t er  manuf act ur e.

][ 2. 2. 2. 2   Al umi num Pol es

a.   Fi ni sh

Pr ovi de al umi num pol es wi t h a [ br ushed sat i n]  [ uni f or m sat i n]  [ dar k anodi c 
br onze]  [ _____]  f i ni sh,  manuf act ur ed of  cor r osi on r esi st ant  al umi num al l oys 
conf or mi ng t o AASHTO LTS f or  Al l oy 6063- T6 or  Al l oy 6005- T5 f or  wr ought  
al l oys and Al l oy 356- T4 ( 3, 5)  f or  cast  al l oys.   Do not  pai nt .

Pr ovi de al umi num cast i ngs conf or mi ng t o ASTM B108/ B108M.   Pr ovi de seaml ess 
ext r uded or  spun seaml ess t ype pol es wi t h mi ni mum 4. 8 mm 0. 188- i nch wal l  
t hi ckness,  wi t h t enon end t o suppor t  l umi nai r e i ndi cat ed.

b.   Gr oundi ng Connect i on Pr ovi s i ons

Pr ovi de a pol e gr oundi ng connect i on desi gned t o pr event  el ect r ol ysi s when 
used wi t h copper  gr ound wi r e.   Pr ovi de al umi num st andar d wi t h a M18 x 2 as 
speci f i ed i n I SO 261 and I SO 262 1/ 2- i nch squar e nut ,  13 t hr eads per  i nch,  
as speci f i ed i n I SO 263,  wel ded t o t he i nsi de of  t he pol e f or  gr ound 
connections.
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c.   Gr ound Rods

**************************************************************************
NOTE:   Det er mi ne t he s i ze,  t ype,  and number  of  
gr ound r ods t o be used,  based on l ocal  condi t i ons,  
ear t h r esi st i vel y dat a,  and on t he s i ze and t ype of  
t he el ect r i cal  i nst al l at i on.   Copper  c l ad st eel  r ods 
wi l l  be speci f i ed f or  nor mal  condi t i ons.   Zi nc 
coat ed st eel  or  st ai nl ess st eel  r ods wi l l  be used 
wher e l ow soi l  r esi st i v i t i es ar e encount er ed and 
gal vani c cor r osi on may occur  bet ween adj acent  
under gr ound met al l i c  masses and t he copper  c l ad 
r ods.   St ai nl ess st eel  r ods have a l onger  l i f e t han 
z i nc coat ed st eel ,  but  use of  st ai nl ess st eel  shoul d 
be j ust i f i ed based on t he hi gher  cost .   Rods 15. 9 mm 
5/ 8 i nch i n di amet er  and2. 4 m 8 f eet  i n l engt h ar e 
gener al l y accept abl e;  however  i n r ocky soi l s speci f y 
19. 1 mm 3/ 4 i nch r ods.   I n hi gh Resi st i v i t y soi l s ,  
3. 1 m 10 f eet  or  sect i onal  r ods may be used t o 
obt ai n t he r equi r ed r esi st ance t o gr ound;  however ,  
wher e r ock i s encount er ed,  addi t i onal  r ods,  a 
count er poi se,  or  gr ound gr i d may be necessar y.

Coor di nat e and st andar di ze r od sel ect i on f or  
i ndi v i dual  f aci l i t i es wi t h ot her  speci f i cat i on 
sections.

**************************************************************************

Pr ovi de gr ound r ods made of [ copper  c l ad st eel  conf or mi ng t o UL 467]  [ z i nc 
coat ed st eel  conf or mi ng t o I EEE C135. 30]  [ sol i d st ai nl ess st eel ]  not  l ess 
t han [ 15. 9]  [ 19. 1]  mm [ 5/ 8]  [ 3/ 4] - i nch i n di amet er  by [ 2. 4]  [ 3. 1]  m [ 8]  
[ 10] - f eet  i n l engt h of  t he sect i onal  t ype dr i ven f ul l  l engt h i nt o ear t h.

d.   Top Cover  and Bases

Fi t  t ops of  shaf t s wi t h a r ound or  t aper ed cover .   Mount  bases wi t h anchor  
bol t s,  made of  cast  356- T6 al umi num al l oy i n accor dance wi t h ASTM B 108,  
machi ned t o r ecei ve t he l ower  end of  shaf t .   Wel d t he j oi nt  bet ween shaf t  
and base.   Pr ovi de cast  356- T6 al umi num al l oy base cover  i n accor dance wi t h 
ASTM B 108.   Pr ovi de har dwar e,  except  anchor  bol t s ,  made wi t h ei t her  
2024- T4 anodi zed al umi num al l oy or  st ai nl ess st eel .

e.   Tr ansf or mer  Base

I ncl ude one- pi ece cast - al umi num al l oy t r ansf or mer  base,  wi t h a r emovabl e 
cast - al umi num f l anged access cover  secur ed wi t h bol t s or  scr ews.   Pr edr i l l  
anchor  bol t  hol es i n base f or  connect i on t o anchor  bol t s i n t he f oundat i on.

Equi p st andar ds wi t hout  t r ansf or mer  bases wi t h an oval - shaped handhol e,  
cover ed wi t h a r emovabl e r ei nf or ced sheet  al umi num f r ame and sheet  cent er ed 
450 mi l l i met er  18- i nches above t he f oundat i on.

f .   Tr anspor t  and Handl i ng Pr ot ect i on

Ensur e manuf act ur er ' s st andar d pr ovi s i on i s made f or  pr ot ect i ng t he f i ni sh 
dur i ng shi pment  and i nst al l at i on.   Mi ni mum pr ot ect i on consi st s of  spi r al l y  
wr appi ng each pol e shaf t  wi t h pr ot ect i ve paper  secur ed wi t h t ape,  and 
shi ppi ng smal l  par t s i n boxes.
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][ 2. 2. 2. 3   St eel  Pol es

Pr ovi de cont i nuousl y t aper ed and seam wel ded st eel  l i ght i ng st andar ds,  
conf or mi ng t o AASHTO LTS.   Pr ovi de st eel  pol es havi ng mi ni mum 11- gage st eel  
wi t h mi ni mum yi el d/ st r engt h of  331 MPa ( 48, 000 psi )  48, 000 psi  and[  
hot - di pped gal vani zed i n accor dance wi t h ASTM A123/ A123M] [  i r on- oxi de 
pr i med]  f act or y f i ni sh.

a.   Pol e Mount i ng

Pr ovi de[  di r ect  set ] [  anchor  bol t  mount ed]  t ype pol e,  wi t h t aper ed t ubul ar  
member s,  ei t her  r ound i n cr oss sect i on or  pol ygonal . [   Pr ovi de one pi ece 
pol e shaf t s,  of  wel ded const r uct i on wi t h no bol t s,  r i vet s,  or  ot her  means 
of  f ast eni ng except  as speci f i cal l y  appr oved. ]

[ Pr ovi de  st r uct ur al  qual i t y  hot - r ol l ed car bon st eel  pl at e base cover s 
havi ng a mi ni mum yi el d of  248 MPa ( 36, 000 psi )  36, 000 psi .

] b.   Accessor i es

Pr ovi de accessor i es,  i ncl udi ng cast - st eel  or nament al  pol e- t op cap,  pol e- t op 
t enons,  gal vani zed nut s,  bol t s,  and washer s,  and gal vani zed sheet  met al  
l evel i ng shi ms.

c.   Pol e Mar ki ngs

Pr ovi de pol e mar ki ngs appr oxi mat el y 900 t o 1270 mm 3 t o 4- f eet  above gr ade,  
t o i ncl ude manuf act ur er ,  year  of  manuf act ur e,  t op and bot t om di amet er s,  and 
length.

d.   St eel  St andar d Fi ni sh

Cl ean al l  exposed met al  sur f aces of  st eel  l i ght i ng st andar ds,  i ncl udi ng 
anchor  bases,  t r ansf or mer  bases,  br acket s,  and ot her  uncoat ed st eel  
component  par t s,  and appl y [ a pr i me coat  and t wo f i ni sh coat s of  pai nt  as 
follows:

( 1)  Cl ean pr i or  t o t he appl i cat i on of  pai nt  i n conf or mance wi t h 
SSPC SP 10/ NACE No.  2.

( 2)  Appl y pr i me coat  of  z i nc chr omat e i n an al kyd vehi c l e conf or mi ng t o 
FS TT- P- 645.

( 3)  Appl y r eady- mi x al umi num pai nt  f i ni sh coat s i n conf or mance wi t h 
FS TT- P- 38.]

[ ( 4)  Hot - di pped- gal vani zed coat  af t er  f abr i cat i on i n accor dance wi t h [
ASTM A123/ A123M]  [ ASTM A153/ A153M].

] ][ 2. 2. 2. 4   Wood Pol es

**************************************************************************
NOTE:   Ot her  wood speci es whi ch ar e cover ed by ANSI  
05. 1,  REA,  and AWPA may be speci f i ed,  pr ovi ded t hey 
ar e avai l abl e at  t he pr oj ect  l ocat i on.   I ndi cat e 
pol e c l ass and hei ght  on t he dr awi ngs.

**************************************************************************
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Pr ovi de wood pol es conf or mi ng t o ATI S ANSI  O5. 1 and RUS Bul l  345- 67 of [  
Sout her n Yel l ow Pi ne] [  Dougl as Fi r ] [  _____] .   Gai n,  bor e,  and r oof  pol es 
bef or e t r eat ment ,  and t r eat  f ul l  l engt h wi t h chr omat ed copper  ar senat e 
( CCA)  or  ammoni acal  copper  ar senat e ( ACA)  accor di ng t o AWPA C1 and AWPA C4 
as r ef er enced i n RUS Bul l  345- 67.   Pr ovi de pol es br anded by manuf act ur er  
wi t h manuf act ur er ' s mar k and dat e of  t r eat ment ,  hei ght  and cl ass of  pol e,  
wood speci es,  pr eser vat i on code,  and r et ent i on.   Pl ace t he br and so t hat  
t he bot t om of  t he br and or  di sc i s 3050 mm 10- f eet  f r om t he pol e but t  f or  
pol es up t o 15250 mm 50- f eet  l ong[  and 4270 mm 14- f eet  f r om t he but t  f or  
pol es over  15250 mm 50- f eet  l ong] .

] 2. 2. 2. 5   Fi ber gl ass Pol es

Pr ovi de f i ber gl ass pol es conf or mi ng t o NEMA C136. 20,  desi gned speci f i cal l y  
f or  suppor t i ng l umi nai r es and havi ng f act or y- f or med cabl e ent r ance and 
handhol e,  wi t h [ dar k br onze] [  as i ndi cat ed]  [ _____]  r esi n col or ,  uni f or ml y 
pi gment ed f or  col or at i on t hr oughout  ent i r e wal l  t hi ckness.   Pr ovi de 
pi gment ed pol yur et hane f i ni sh sur f ace havi ng a mi ni mum dr y f i l m t hi ckness 
of  0. 038 mm 1. 5 mi l s.   Pol yur et hane may be omi t t ed i f  t he sur f ace l ayer  of  
t he pol e i s i nher ent l y ul t r avi ol et  i nhi bi t ed.   Pr ovi de mi ni mum f i ber gl ass 
cont ent  of  65 per cent  wi t h r esi n and pi gment  compr i s i ng t he ot her  35 
per cent  mat er i al  cont ent .

] 2. 2. 3   Br acket s And Suppor t s

**************************************************************************
NOTE:   I ncl ude br acket ed r ef er ence f or  wood pol es 
only.

**************************************************************************

Pr ovi de br acket s and suppor t s conf or mi ng t o ANSI  C136. 3,[ ANSI  C136. 13,] 
and ANSI  C136. 21,  as appl i cabl e,  wi t h pol e br acket s not  l ess t han 31. 75 mm 
1 1/ 4- i nch[  gal vani zed st eel  pi pe] [  al umi num]  secur ed t o pol e.   Sl i p- f i t t er  
or  pi pe- t hr eaded br acket s may be used,  i f  br acket s ar e coor di nat ed t o 
l umi nai r es pr ovi ded.   Pr ovi de i dent i cal  br acket s f or  use wi t h one t ype of  
l umi nai r e.   Pr ovi de br acket s f or  pol e- mount ed st r eet  l i ght s whi ch cor r ect l y 
posi t i on l umi nai r e no l ower  t han mount i ng hei ght  i ndi cat ed.   Mount  br acket s 
not  l ess t han 7320 mm 24- f eet  above st r eet .   Pr ovi de speci al  mount i ngs or  
br acket s as i ndi cat ed of  met al  whi ch do not  pr omot e gal vani c r eact i on wi t h 
l umi nai r e head.

[ 2. 2. 3. 1   Concr et e St andar d Det achabl e Br acket s

Pr ovi de det achabl e br acket s,  wi t h f abr i cat ed st eel  c l amps,  i ncl udi ng 
gal vani zed wel ded br acket  and cl amp assembl y i n accor dance wi t h 
ASTM A123/ A123M.   Pr ovi de wi t h al l  necessar y cor r osi on- r esi st ant  st eel  or  
s i l i con br onze nut s and bol t s.   Accommodat e l umi nai r e i ndi cat ed at  t enon 
end of  t he br acket .

Pr ovi de accessor i es i ncl udi ng:  cast - al umi num or  hot - di p- gal vani zed 
or nament al  pol e- t op cap,  pol e- t op adapt er s and access cover s,  
al umi num- al l oy or  cor r osi on- r esi st ant  st eel  nut s,  bol t s,  and washer s,  and 
gal vani zed sheet  met al  l evel i ng shi ms.

] 2. 2. 4   Pol e Li ne Har dwar e

Pr ovi de z i nc coat ed har dwar e conf or mi ng t o I EEE C135. 1,  and st eel  har dwar e 
mat er i al  conf or mi ng t o ASTM A575 and ASTM A576.   Pr ovi de hot - di p gal vani ze 
har dwar e i n accor dance wi t h ASTM A153/ A153M.
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[ 2. 2. 4. 1   Ser i es Roadway Li ght i ng I nsul at or s

**************************************************************************
NOTE:   Del et e t hi s par agr aph when ser i es r oadway 
l i ght i ng i s not  r equi r ed.

**************************************************************************

Pr ovi de  Cl ass 55- 5 pi n i nsul at or s.   Pr ovi de Cl ass 57- 1 or  57- 11 l i ne- post  
insulators.

] 2. 2. 5   Foundat i ons f or  Li ght i ng St andar ds

Pr ovi de f oundat i ons f or  l i ght i ng st andar ds i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.   Submi t  Equi pment  Foundat i on Dat a i n 
accor dance wi t h r ef er enced st andar ds i n t hi s sect i on.

2. 2. 5. 1   Concr et e Foundat i ons

**************************************************************************
NOTE:   Sel ect  one of  t he f ol l owi ng br acket ed 
st at ement s and del et e t he ot her .

**************************************************************************

[ Pr opor t i on,  mi x,  and pl ace concr et e mat er i al s t o pr ovi de a mi ni mum 28- day 
compr essi ve st r engt h of  21, 000 ki l opascal  3, 000 pounds per  squar e i nch.

][ Pr ovi de concr et e as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

] a.   Anchor  Bol t s

Pr ovi de gal vani zed hi gh st r engt h st eel  r od anchor  bol t s,  wi t h a l ower  
def or med 90 degr ee bend and t hr eaded t op conf or mi ng t o ASTM A36/ A36M, 
havi ng a mi ni mum yi el d st r engt h of  344. 5 MPa ( 50, 000 psi )  50, 000 psi ;  wi t h 
t he t op 305 mm 12- i nches of  t he r od gal vani zed i n accor dance wi t h 
ASTM A153/ A153M.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Pr ovi de el ect r i cal  i nst al l at i ons conf or mi ng t o I EEE C2, NFPA 70,  and t o t he 
r equi r ement s speci f i ed her ei n.

[ 3. 1. 1   Wood Pol es

**************************************************************************
NOTE:   Pol es set  i n swampy or  r ocky soi l  wi l l  
r equi r e di f f er ent  set t i ngs or  f oundat i ons t han t hose 
set  i n aver age bear i ng soi l s.   Consul t  pol e 
manuf act ur er  and st r uct ur al  engi neer  f or  pr oper  
set t i ng or  f oundat i on r equi r ement s f or  t hese and 
ot her  unusual  soi l  condi t i ons.

**************************************************************************

Make pol e hol es at  l east  as l ar ge at  t he t op as at  t he bot t om and l ar ge 
enough t o pr ovi de 100 mm 4- i nches of  c l ear ance bet ween t he pol e and t he 
s i de of  t he hol e.
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**************************************************************************
NOTE:   At  t he t ext  bel ow,  del et e set t i ng i nf or mat i on 
f or  pol e l engt hs not  r equi r ed.

**************************************************************************

a.    Set t i ng dept h:   Pol e set t i ng dept hs ar e as f ol l ows:

Lengt h of  Pol e ( f eet ) Set t i ng i n Soi l  ( f eet )

6100 1575

7625 1575

9150 1575

10675 1830

12200 1830

13725 6.5

14250 7.0

16775 7.5

18300 8.0

Lengt h of  Pol e ( f eet ) Set t i ng i n Soi l  ( f eet )

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.   Soi l  set t i ng:   " Set t i ng i n Soi l "  dept hs appl i es wher e pol e hol es ar e i n 
soi l ,  sand,  or  gr avel  or  any combi nat i on of  t hese. [   At  cor ner s,  dead 
ends and ot her  poi nt s of  ext r a st r ai n,  set  pol es 12, 200 mm 40- f eet  l ong 
or  mor e,  150 mm 6- i nches deeper . ]

c.   Set t i ng on s l opi ng gr ound:   On sl opi ng gr ound,  measur e t he dept h of  t he 
hol e f r om t he l ow si de of  t he hol e.
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d.   Backf i l l :   Tamp pol e backf i l l  f or  t he f ul l  dept h of  t he hol e and mound 
t he excess f i l l  ar ound t he pol e.

][ 3. 1. 2   Concr et e Pol es

**************************************************************************
NOTE:   Pol es set  i n swampy or  r ocky soi l  wi l l  
r equi r e di f f er ent  set t i ngs or  f oundat i ons t han t hose 
set  i n aver age bear i ng soi l s.   Consul t  pol e 
manuf act ur er  and st r uct ur al  engi neer  f or  pr oper  
set t i ng or  f oundat i on r equi r ement s f or  t hese and 
ot her  unusual  soi l  condi t i ons.

**************************************************************************

I nst al l  accor di ng t o pol e manuf act ur er ' s i nst r uct i ons.

][ 3. 1. 3   Fi ber gl ass Pol es

**************************************************************************
NOTE:   Pol es set  i n swampy or  r ocky soi l  wi l l  
r equi r e di f f er ent  set t i ngs or  f oundat i ons t han t hose 
set  i n aver age bear i ng soi l s.   Consul t  pol e 
manuf act ur er  and st r uct ur al  engi neer  f or  pr oper  
set t i ng or  f oundat i on r equi r ement s f or  t hese and 
ot her  unusual  soi l  condi t i ons.

**************************************************************************

I nst al l  accor di ng t o pol e manuf act ur er ' s i nst r uct i ons.

][ 3. 1. 4   [ Al umi num] [ St eel ]  Pol es

**************************************************************************
NOTE:   Pol es set  i n swampy or  r ocky soi l  wi l l  
r equi r e di f f er ent  set t i ngs or  f oundat i ons t han t hose 
set  i n aver age bear i ng soi l s.   Consul t  pol e 
manuf act ur er  and st r uct ur al  engi neer  f or  pr oper  
set t i ng or  f oundat i on r equi r ement s f or  t hese and 
ot her  unusual  soi l  condi t i ons.

**************************************************************************

Pr ovi de pol e f oundat i ons wi t h gal vani zed st eel  anchor  bol t s,  t hr eaded at  
t he t op end and bent  1. 57 r ad 90 degr ees at  t he bot t om end.   Pr ovi de 
or nament al  cover s t o mat ch pol e and gal vani zed nut s and washer s f or  anchor  
bol t s.   Concr et e f or  anchor  bases,  pol yvi nyl  chl or i de ( PVC)  condui t  el l s ,  
and gr ound r ods ar e as speci f i ed i n Sect i on[  33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON] [ _____] .   Thor oughl y compact  backf i l l  wi t h 
compact i ng ar r anged t o pr event  pr essur e bet ween conduct or ,  j acket ,  or  
sheat h and t he end of  condui t  el l .   Adj ust  pol es as necessar y t o pr ovi de a 
per manent  ver t i cal  posi t i on wi t h t he br acket  ar m i n pr oper  posi t i on f or  
l umi nai r e l ocat i on. [   Af t er  i nst al l at i on,  pai nt  exposed sur f aces of  st eel  
pol es wi t h t wo f i ni sh coat s of [  ext er i or  oi l  pai nt  of  a col or  as 
i ndi cat ed] [  al umi num pai nt ] . ]

][ 3. 1. 5   St andar d Foundat i ons

3. 1. 5. 1   Excavation

Rest r i ct  excavat i on i n s i ze t o t hat  whi ch pr ovi des suf f i c i ent  wor ki ng space 
f or  i nst al l at i on of  concr et e f or ms.   Shoul d soi l  condi t i ons at  t he bot t om 
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of  t he excavat i on be unsui t abl e as a f oundat i on,  as det er mi ned by t he 
Cont r act i ng Of f i cer ,  t ake t he excavat i on down t o f i r m soi l  and f i l l  t o 
r equi r ed gr ade wi t h concr et e or  sat i sf act or y soi l  mat er i al s as di r ect ed.

Per f or m excavat i ons i n a manner  t o pr event  sur f ace,  subsur f ace,  and gr ound 
wat er  f r om f l owi ng i nt o t he excavat i on.   Use pumps or  ot her  dewat er i ng 
met hods necessar y t o convey t he wat er  away f r om t he excavat i on wor k bel ow 
gr ound- wat er  l evel .

[ Dept h i s as i ndi cat ed [ on t he dr awi ngs]  [ i n t he t abl e above] .   Di g hol es 
l ar ge enough t o per mi t  t he pr oper  use of  t amper s t o t he f ul l  dept h of  t he 
hol e.   Pl ace backf i l l  i n t he hol e i n 150 mm 6- i nch maxi mum l ayer s and 
t hor oughl y t amp.   Pl ace sur pl us ear t h ar ound t he pol e i n a coni cal  shape 
and pack t i ght l y  t o dr ai n wat er  away.

] 3. 1. 5. 2   Formwork

Const r uct  f or ms of  wood,  pl ywood,  st eel ,  or  ot her  accept abl e mat er i al s 
f abr i cat ed t o conf or m t o t he conf i gur at i on,  l i ne,  and gr ade r equi r ed.   
Rei nf or ce f or mwor k t o pr event  def or mat i on whi l e concr et e i s bei ng pl aced 
and consol i dat ed.   Wet  or  coat  f or mwor k wi t h a par t i ng agent  bef or e pl aci ng 
concrete.

3. 1. 5. 3   Set t i ng of  Anchor  Bol t s

Set  anchor  bol t s  or  r ods wi t h exposed t hr eaded ends ver t i cal l y  posi t i oned 
i n t he concr et e [ usi ng a t empl at e suppl i ed by t he pol e manuf act ur er ]  [ i n 
accor dance wi t h t he l i ght i ng st andar d manuf act ur er ' s r ecommendat i ons. ]

3. 1. 5. 4   Concr et e Pl acement

Level  and st eel  t r owel  concr et e bear i ng sur f ace t o a smoot h,  har d,  dense 
f i ni sh sur f ace.   Af t er  f or m wor k i s r emoved,  pr ot ect  t he exposed concr et e 
wi t h i mper vi ous paper  or  bur l ap mat er i al  and keep wet  f or  t he f ul l  cur i ng 
period.

][ 3. 1. 6   Speci al  Foundat i ons

3. 1. 6. 1   Power - I nst al l ed Scr ew Foundat i ons

Power - i nst al l ed scr ew f oundat i ons havi ng t he r equi r ed st r engt h mount i ng 
bol t  and t op pl at e di mensi ons may be ut i l i zed.   Pr ovi de scr ew f oundat i ons 
of  at  l east  6. 4 mm 1/ 4- i nch t hi ck st r uct ur al  st eel  conf or mi ng t o 
ASTM A36/ A36M,  hot - di p gal vani zed i n accor dance wi t h ASTM A123/ A123M.   
Cl ear l y mar k condui t  s l ot s i n scr ew f oundat i on shaf t s and t op pl at es t o 
i ndi cat e or i ent at i on.   Secur e appr oval  of  desi gn cal cul at i ons i ndi cat i ng 
adequat e st r engt h bef or e i nst al l at i on of  any scr ew f oundat i on

] 3. 1. 7   St andar d Set t i ng

I nst al l  s t andar ds,  wi t h t hei r  bases l evel  so t hat  st andar ds ar e pl umb.   
Once t he concr et e has cur ed,  set  t he pol e on t he f oundat i on,  l evel  on t he 
f oundat i on bol t s ,  and secur e wi t h t he hol di ng nut s.   Gr out  t he space 
bet ween t he f oundat i on and t he pol e base.   Conf or m concr et e and gr out  wor k 
t o Sect i on03 30 00 CAST- I N- PLACE CONCRETE.   Pr ovi de concr et e st r engt h of   
21 MPa 3000 psi  at  28 days.
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3. 1. 8   Grounding

**************************************************************************
NOTE:   But t  gr ounds ar e not  be per mi t t ed as an 
opt i on i n dr y deser t  ar eas.   See 
HREF=http://www.wbdg.org/ccb/DOD/UFC/ufc_3_550_01.pdf>UFC 
3- 550- 01,  " Ext er i or  El ect r i cal  Power  Di st r i but i on" .

**************************************************************************

Pr ovi de gr oundi ng conf or mi ng t o NFPA 70,  t he cont r act  dr awi ngs,  and t he 
following:

a.   Pr ovi de sof t - dr awn,  st r anded copper  gr oundi ng conduct or s.

b.   Dr i ve gr ound r ods i nt o t he ear t h so t hat  af t er  t he i nst al l at i on i s 
compl et e,  t he t op of  t he gr ound r od i s appr oxi mat el y 300 mm 1- f oot  
bel ow f i ni shed gr ade,  except  i n handhol es.

[ c.   Use but t  gr ounds made of  at  l east  4 m 13- f eet  of  No.  6 bar e copper  wi r e 
st apl ed t o t he but t s of  wood pol es i n spi r al s wher e a gr ound r esi st ance 
of  25 ohms or  l ess can be obt ai ned by t hi s met hod.

][ d.   But t  gr ounds ar e not  al l owed.

] 3. 1. 8. 1   Gr ound Rods and Pol e But t  El ect r odes

**************************************************************************
NOTE:   Desi gner  i s  t o det er mi ne t he s i ze,  t ype,  and 
number  of  gr ound r ods t o be used,  based on l ocal  
condi t i ons,  ear t h r esi st i vel y dat a,  and on t he s i ze 
and t ype of  t he el ect r i cal  i nst al l at i on.   Speci f y 
copper  c l ad st eel  r ods f or  nor mal  condi t i ons.   Use 
zi nc coat ed st eel  or  st ai nl ess st eel  r ods wher e l ow 
soi l  r esi st i v i t i es ar e encount er ed and gal vani c 
cor r osi on may occur  bet ween adj acent  under gr ound 
met al l i c  masses and t he copper  c l ad r ods.   St ai nl ess 
st eel  r ods have a l onger  l i f e t han t he z i nc coat ed 
st eel ;  use onl y i f  t he use of  st ai nl ess st eel  i s  
j ust i f i ed based on t he hi gher  cost .   Rods 15. 9 mm 
5/ 8 i nch i n di amet er  and 2. 4 m 8 f eet  i n l engt h ar e 
gener al l y accept abl e;  however  i n r ocky soi l s speci f y 
19. 1 mm 3/ 4 i nch r ods.   I n hi gh r esi st i vel y soi l s ,  
use 3. 1 m 10 f eet  or  sect i onal  r ods t o obt ai n t he 
r equi r ed r esi st ance t o gr ound;  however  wher e r ock i s 
encount er ed,  addi t i onal  r ods,  a count er poi se,  or  
gr ound gr i d may be necessar y.

**************************************************************************

Measur e t he r esi st ance t o gr ound usi ng t he f al l - of - pot ent i al  met hod 
descr i bed i n I EEE 81.   The maxi mum r esi st ance of  a [ dr i ven gr ound r od]  
[ pol e but t  el ect r ode]  i s  not  t o exceed 25 ohms under  nor mal l y dr y 
condi t i ons.   Whenever  t he r equi r ed gr ound r esi st ance i s not  met ,  pr ovi de 
addi t i onal  el ect r odes [ i nt er connect ed wi t h gr oundi ng conduct or s]  [ as 
i ndi cat ed] ,  t o achi eve t he speci f i ed gr ound r esi st ance.   Pr ovi de addi t i onal  
el ect r odes [ up t o t hr ee,  [ 2. 4]  [ 3]  m [ 8]  [ 10] - f eet  l ong r ods spaced a 
mi ni mum of  3 m 10- f eet  apar t ]  [ a s i ngl e ext ensi on- t ype r od,  [ 15. 9]  [ 19. 1]  mm
[  5/ 8]  [ 3/ 4] - i nch]  i n di amet er ,  up t o 9. 1 m 30- f eet  l ong,  [ dr i ven 
per pendi cul ar  t o gr ade]  [ coupl ed and dr i ven wi t h t he f i r st  r od] .   I n hi gh 
gr ound r esi st ance,  UL l i s t ed chemi cal l y char ged gr ound r ods may be used.   
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I f  t he r esul t ant  r esi st ance exceeds 25 ohms measur ed not  l ess t han 48 hour s 
af t er  r ai nf al l ,  not i f y  t he Cont r act i ng Of f i cer  i mmedi at el y.   Fusi on wel d 
connect i ons bel ow gr ade.   Fusi on wel d or  use UL 467 appr oved connect or s f or  
above gr ade connect i ons.

3. 1. 8. 2   I t ems t o be Gr ounded

Gr ound al l  gr ound conduct or s,  met al l i c  condui t s,  j unct i on boxes,  and 
noncur r ent - car r y i ng met al l i c  par t s of  equi pment .   Make connect i ons above 
gr ade wi t h sol der l ess connect or s,  and f usi on wel d t hose bel ow gr ade.

3. 1. 8. 3   Li ght i ng Pol e

Pr ovi de one gr ound r od at  each pol e.   Connect  bases of  met al  or  concr et e 
l i ght i ng pol es t o gr ound r ods by means of  No.  8 AWG bar e copper  wi r e.   
Gr ound t he l i ght i ng f i x t ur e br acket s on wood and concr et e pol es t o a No.  6 
AWG bar e copper  gr oundi ng conduct or  connect ed t o t he gr ound r od.

3. 1. 8. 4   Handhole

I n each handhol e,  at  a conveni ent  poi nt  c l ose t o t he wal l ,  dr i ve a gr ound 
r od i nt o t he ear t h bef or e t he f l oor  i s  pour ed.   Make pr ovi s i on f or  
appr oxi mat el y 100 mm 4 i nches of  t he gr ound r od t o ext end above t he f l oor  
af t er  pour i ng.   When pr ecast  concr et e uni t s ar e used,  t he t op of  t he gr ound 
r od may be bel ow t he f l oor ,  and br i ng a No.  1/ 0 AWG copper  gr ound conduct or  
i nsi de t hr ough a wat er t i ght  s l eeve i n t he wal l .   Make connect i on t o gr ound 
r ods by means of  bol t ed- cl amp t er mi nal s or  by an appr oved f usi on- wel di ng 
pr ocess.   Neat l y  and f i r ml y at t ach gr ound wi r es t o handhol e wal l s,  hol di ng 
t he amount  of  exposed bar e wi r e t o a mi ni mum.

3. 1. 8. 5   Met al  Cabl e Boxes

Connect  met al  cabl e boxes f or  di r ect - bur i al  cabl e t o adj acent  gr ound r ods 
by wi r es wi t h cur r ent - car r y i ng capaci t i es of  at  l east  20 per cent  of  t he 
spl i ced phase conduct or s,  but  not  l ess t han No.  6 AWG.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Gr ound Resi st ance Measur ement s

Measur e t he r esi st ance t o gr ound by t he f al l - of - pot ent i al  met hod descr i bed 
in I EEE 81.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Recor d Dr awi ngs

Mai nt ai n and keep up t o dat e,  a separ at e set  of  dr awi ngs,  el ement ar y 
di agr ams and wi r i ng di agr ams of  t he l i ght i ng t o be used f or  " r ecor d"  
dr awi ngs,  showi ng al l  changes and addi t i ons t o t he l i ght i ng syst em.   I n 
addi t i on t o bei ng compl et e and accur at e,  keep t hi s  set  of  dr awi ngs separ at e 
and do not  use f or  i nst al l at i on pur poses.   Upon compl et i on of  t he r ecor d 
dr awi ngs,  a r epr esent at i ve of  t he Gover nment  wi l l  r evi ew t he as- bui l t  wor k 
wi t h t he Cont r act or .   I f  t he as- bui l t  wor k i s not  compl et e,  t he Cont r act or  
wi l l  be so advi sed and compl et e t he wor k as r equi r ed.

       - -  End of  Sect i on - -  
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