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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s r equi r ement s 
f or  moor i ng and st at i c gr oundi ng poi nt s f or  Ar my and 
Ai r  For ce ai r cr af t .

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) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   The i t ems speci f i ed wi l l  pr ovi de gr ound 
poi nt s wi t h a r esi st ance of  no mor e t han 10, 000 ohms 
t o gr ound i f  t he r esi st ance of  t he sur r oundi ng soi l  
or  r ock i s l ess t han 2, 000, 000 ohm- cent i met er s.   I n 
hi gh r esi st i v i t y  soi l s ,  over  2, 000, 000 
ohm- cent i met er s,  3 met er  10 f oot  or  sect i onal  r ods 
may be used t o obt ai n t he r equi r ed r esi st i v i t y 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.   Resi st ance t o gr ound f or  st at i c 
el ect r i c i t y di ss i pat i on may be as much as 1, 000, 000 
ohms.   St at i c gr ounds ar e not  desi gned f or  ai r cr af t  
l i ght ni ng pr ot ect i on or  f or  equi pment  gr oundi ng.
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Gr oundi ng devi ces i nst al l ed i n hangar  f l oor s ar e 
i nt ended t o ser ve f or  ai r pl ane st at i c and equi pment  
gr oundi ng.   The r esi st ance t o gr ound f or  each devi ce 
wi l l  be no mor e t han 25 ohms.   Thi s r equi r ement  
shoul d not  be a pr obl em si nce t he r ods wi l l  be 
bonded t o t he f aci l i t y  gr ound.   The r esi st ance t o 
gr ound of  gr oundi ng r ods i nst al l ed i n al l  ot her  
ar eas shoul d be no mor e t han 10, 000 ohms.

Coor di nat i on wi t h gr oundi ng r equi r ement s l i s t ed i n 
ot her  sect i ons shoul d be done t o avoi d dupl i cat i on.

I t  i s  r ecommended t hat  t hi s speci f i cat i on,  and ot her  
cont r act  r equi r ement s f or  moor i ng and gr oundi ng 
poi nt s,  be coor di nat ed wi t h UFC 3- 575- 01,  Desi gn of  
US Ar my Ai r f i el d Ai r cr af t  Moor i ng and Gr oundi ng 
Poi nt s f or  Rot ar y Wi ng Ai r cr af t .

The moor i ng poi nt s i n t hi s speci f i cat i on ar e 
appl i cabl e t o Ar my r ot ar y wi ng ai r cr af t  onl y.

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

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.

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 4/ D1. 4M ( 2011)  St r uct ur al  Wel di ng Code -  
Rei nf or c i ng St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A436 ( 1984;  R 2015)  St andar d Speci f i cat i on f or  
Aust eni t i c  Gr ay I r on Cast i ngs
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ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM B371/ B371M ( 2008;  R 2013)  St andar d Speci f i cat i on f or  
Copper - Zi nc- Si l i con Al l oy Rod

ASTM B8 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Concent r i c- Lay- St r anded Copper  Conduct or s,  
Har d,  Medi um- Har d,  or  Sof t

ASTM C94/ C94M ( 2017a)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

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

NFPA 407 ( 2017)  St andar d f or  Ai r cr af t  Fuel  Ser vi c i ng

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 300 ( 1990)  Speci f i cat i ons f or  Membr ane- For mi ng 
Compounds f or  Cur i ng Concr et e

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   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.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
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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.

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

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 . ]  [ 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

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Concr et e;  G[ ,  [ _____] ]

Tests

SD- 07 Cer t i f i cat es

Moor i ng Devi ces

Gr oundi ng Rods

Gr oundi ng Connect or s

Copper  Conduct or s

Rei nf or c i ng St eel

1. 3   AS- BUI LT DRAWI NGS

Submi t  AS- Bui l t  Dr awi ngs t hat  pr ovi de cur r ent  f act ual  i nf or mat i on,  
i ncl udi ng devi at i ons f r om and amendment s t o t he dr awi ngs and changes i n t he 
wor k,  conceal ed and vi s i bl e.

PART 2   PRODUCTS

2. 1   METALS

Do not  use combi nat i on of  mat er i al s t hat  f or ms an el ect r ol yt i c  coupl e,  
whi ch accel er at es cor r osi on i n t he pr esence of  moi st ur e,  unl ess moi st ur e i s 
per manent l y excl uded f r om t he j unct i on of  such met al s.
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2. 2   MOORI NG DEVI CES

Moor i ng devi ces shal l  be cast  i n duct i l e i r on 80- 55- 06 conf or mi ng t o 
ASTM A436,  unl ess ot her wi se i ndi cat ed.   The devi ce shal l  be as shown i n t he 
cont r act  dr awi ngs.   Submi t  cer t i f i cat es of  compl i ance on t he devi ces 
st at i ng t hat  t he moor i ng devi ces meet  t he speci f i ed r equi r ement s.

2. 3   GROUNDI NG RODS

Gr oundi ng r ods,  unl ess ot her wi se i ndi cat ed,  shal l  conf or m t o UL 467 and 
shal l  be made of  copper - c l ad st eel .   The r ods shal l  be not  l ess t han 19 mm 
3/ 4 i nch i n di amet er  and not  l ess t han 3 m 10 f eet  l ong.   The copper  
c l addi ng shal l  conf or m t o t he appl i cabl e r equi r ement s of  ASTM B371/ B371M, 
Copper  Al l oy UNS No' s.  c 69400,  c 69430,  c 69440 or  c 69450.   The copper  
c l addi ng shal l  be not  l ess t han 0. 25 mm 0. 010 i nches t hi ck at  any poi nt  and 
shal l  compl y wi t h adher ence r equi r ement s and t he bandi ng r equi r ement s of  
UL 467.   Submi t  cer t i f i cat es of  compl i ance  st at i ng t hat  t he gr oundi ng r ods 
meet  t he speci f i ed r equi r ement s.   Rods shal l  be pr ovi ded wi t h a c l osed eye 
or  shepher d' s hook bend havi ng an i nsi de di amet er  of  not  l ess t han 32 mm 
1- 1/ 4 i nches.   [ The r ods shal l  be poi nt ed unl ess used f or  f l exi bl e 
pavement . ]   [ For  f l exi bl e pavement ,  t he r ods shal l  have 19 mm 3/ 4 i nch 
Amer i can st andar d r ol l ed t hr eads f or  at t achment  of  a bot t om anchor  and 
shal l  be equi pped wi t h a scr ew- t ype bot t om havi ng a wi ng di amet er  of  not  
l ess t han 152 mm 6 i nches. ]

2. 4   COPPER CONDUCTORS

Copper  conduct or s shal l  be bar e number  4 AWG copper  wi r e conf or mi ng t o 
ASTM B8.   Submi t  cer t i f i cat es of  compl i ance st at i ng t hat  t he copper  
conduct or s meet  t he speci f i ed r equi r ement s.

2. 5   GROUNDI NG CONNECTORS

Gr oundi ng connect or s shal l  compl y wi t h UL 467 f or  t he r equi r ed 
appl i cat i on.   Submi t  cer t i f i cat es of  compl i ance st at i ng t hat  t he gr oundi ng 
connect or s meet  t he speci f i ed r equi r ement s.

2. 6   CONCRETE

**************************************************************************
NOTE:   ASTM C94 i s set  up t o use Type I  cement .   I f  
ot her  t ypes of  cement  ar e r equi r ed due t o s i t e 
condi t i ons,  t he desi gner  shoul d speci f y t he pr oper  
cement  t ype.   A 28- day 40 MPa 6000 psi  compr essi ve 
st r engt h concr et e i s r equi r ed f or  moor i ng poi nt  
i nst al l at i on i n dr i l l ed pi er s and i n cor ed exi st i ng 
pavement s.   New r i gi d pavement  150 mm 6 i nches or  
gr eat er  i n t hi ckness wi t h a mi ni mum 90- day f l exur al  
st r engt h of  3. 5 MPa 500 psi  shoul d be adequat e f or  
cast - i n- pl ace moor i ng poi nt  i nst al l at i on.   Remove 
t hi s par agr aph i f  concr et e i s not  r equi r ed.

I f  concr et e i s speci f i ed i n anot her  sect i on,  del et e 
t hi s par agr aph.

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

Submi t  compl et e concr et e mi x desi gn i ncl udi ng al l  cement ,  aggr egat e,  and 
concr et e t est s and compl i ance cer t i f i cat es.   Concr et e shal l  be i n 
accor dance wi t h [ Sect i on 32 13 14. 13 CONCRETE PAVI NG FOR AI RFI ELDS AND 
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OTHER HEAVY DUTY PAVEMENTS]  [ ASTM C94/ C94M] .   The concr et e shal l  be ai r  
ent r ai ned and have a mi ni mum compr essi ve st r engt h of  40 MPa 6000 psi .   The 
concr et e shal l  have t he f ol l owi ng pr oper t i es:   Nomi nal  maxi mum aggr egat e 
s i ze of  25 mm 1 i nch,  ai r  cont ent  of  6 per cent ,  and a maxi mum sl ump of  [ 100 
mm 4 i nches f or  dr i l l ed pi er s]  [ and]  [ 50 mm 2 i nches f or  al l  ot her  
applications].

2. 7   REI NFORCI NG STEEL

Rei nf or c i ng st eel  shal l  conf or m t o ASTM A615/ A615M Gr ade 40 or  60 f or  #4 
t i e bar s and Gr ade 60 f or  #6 ver t i cal  bar s.   St eel  shal l  be wel ded i nt o 
cages i n accor dance wi t h AWS D1. 4/ D1. 4M and i nser t ed secur el y i n t he pi er s,  
i n posi t i on and al i gnment ,  as shown,  pr i or  t o concr et e pl acement .   Submi t  
cer t i f i cat es of  compl i ance st at i ng t hat  t he r ei nf or c i ng st eel  meet s t he 
speci f i ed r equi r ement s.

PART 3   EXECUTI ON

**************************************************************************
NOTE:   Types of  moor i ng or  gr oundi ng poi nt  
i nst al l at i ons not  needed shoul d be edi t ed out .

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

3. 1   MOORI NG POI NTS I N NEW RI GI D PAVEMENTS OR CONCRETE PADS

I nst al l  t he moor i ng devi ce wi t hi n pl us or  mi nus 50 mm 2 i nches of  t he 
l ocat i on shown on t he cont r act  dr awi ngs.   The t op of  t he moor i ng devi ce 
shal l  be set  wi t hi n 6 mm 1/ 4 i nch of  t he pl an pavement  sur f ace el evat i on,  
but  not  hi gher  t han t he pavement  sur f ace.   I nst al l  t he moor i ng devi ce pr i or  
t o pl acement  of  t he concr et e pavement .   Pl ace concr et e and r ei nf or cement  i n 
accor dance wi t h Sect i on [ 03 30 00 CAST- I N- PLACE CONCRETE] [ 03 30 53 
MI SCELLANEOUS CAST- I N- PLACE CONCRETE]  [ 03 20 00. 00 10 CONCRETE REI NFORCI NG 
and 03 30 00. 00 10 CAST- I N- PLACE CONCRETE] .   Hand f i ni shi ng of  t he concr et e 
ar ound t he moor i ng devi ces shal l  be kept  t o a mi ni mum.

3. 2   MOORI NG POI NTS I N EXI STI NG RI GI D PAVEMENTS

**************************************************************************
NOTE:   Exi st i ng r i gi d pavement  must  be equal  t o or  
gr eat er  t han 150 mm 6 i nches t hi ck and i n good 
condi t i on,  wi t h ver y f ew cr acked sl abs.   Thi s i s  
r equi r ed t o pr ovi de adequat e mass t o r esi st  t he 
hor i zont al  component  of  t he moor i ng poi nt  l oad.

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

I nst al l  t he moor i ng poi nt s,  unl ess ot her wi se i ndi cat ed,  i n 305 pl us or  
mi nus 13 mm 12 pl us or  mi nus 1/ 2 i nch di amet er  hol es cor ed t hr ough t he 
pavement .   The cor e hol es shal l  be dr i l l ed wi t hi n pl us or  mi nus 38 mm 1- 1/ 2 
i nches of  t he l ocat i on shown i n t he cont r act  dr awi ngs.   The moor i ng devi ce 
and at t ached gr oundi ng r od shal l  be i nst al l ed wi t hi n pl us or  mi nus 13 mm 
1/ 2 i nch of  t he cent er  of  t he cor e hol e.   The t op of  t he moor i ng devi ce 
shal l  be i nst al l ed wi t hi n 6 mm 1/ 4 i nch of  t he sur r oundi ng pavement  
sur f aces,  but  not  hi gher .

3. 2. 1   Cor i ng Requi r ement s

Cor e t he hol es usi ng r ot ar y,  non- per cussi on dr i l l i ng t echni ques.   The si des 
of  t he cor e hol e shal l  be per pendi cul ar  t o t he pavement  sur f ace.   Once t he 
pavement  i s  cor ed,  t he base cour se shal l  be excavat ed as shown i n t he 
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dr awi ngs.   The s i des of  t he cor e hol e shal l  be c l eaned of  l at ence and 
r oughened by sand bl ast i ng.   Pl ace t he concr et e ar ound t he moor i ng devi ce 
i n t wo or  mor e l i f t s .   The f i r st  l i f t  shal l  be pl aced t o wi t hi n 125 mm 5 
i nches of  t he pavement  sur f ace and t hor oughl y consol i dat ed by spud 
vi br at or s.   The second l i f t  shal l  be pl aced and al so consol i dat ed by 
i nt er nal  v i br at i on.   The sur f ace of  t he concr et e shal l  be f i ni shed and 
t ext ur ed t o mat ch t he adj acent  pavement  sur f ace and el evat i on.   Whi t e 
pi gment ed cur i ng compound meet i ng t he r equi r ement s of  COE CRD- C 300 shal l  
be uni f or ml y appl i ed at  a cover age of  not  mor e t han 4. 5 squar e m/ L 200 
squar e f eet  per  gal l on.

3. 2. 2   Cleanup

Cont r ol  al l  oper at i ons t o mi ni mi ze t he amount  of  dust ,  di r t ,  debr i s  and 
l ai t ance i n t he wor k ar ea.   Cl ean al l  di r t ,  dust ,  debr i s,  or  l ai t ance f r om 
cor i ng or  concr et i ng oper at i ons,  f r om t he pavement  sur f aces pr i or  t o f i nal  
acceptance.

3. 3   MOORI NG POI NTS I NSTALLED I N DRI LLED PI ERS

Coor di nat e excavat i on of  pi er s so t hat  r ei nf or c i ng st eel  and concr et e 
pl acement  i s  a cont i nuous oper at i on per f or med t he same day t hat  t he 
excavat i on i s compl et ed.   Excavat i ons shal l  not  be l ef t  open over ni ght .   
Pl ace concr et e wi t hi n 3 hour s af t er  appr oval  of  t he compl et ed pi er  
excavat i on.   Pi er  dr i l l i ng equi pment  shal l  have t he mi ni mum t or que capaci t y 
and downwar d f or ce capaci t y f or  t he cont r act  s i t e condi t i ons.

3. 3. 1   Gover nment  I nspect i on

The Cont r act i ng Of f i cer  wi l l  i nspect  each dr i l l ed pi er  excavat i on.   
Concr et e shal l  not  be pl aced unt i l  t he excavat i on has been appr oved.   
Fur ni sh t he Cont r act i ng Of f i cer  al l  necessar y equi pment  r equi r ed f or  pr oper  
i nspect i on of  dr i l l ed pi er  excavat i ons.

3. 3. 2   I nst al l at i on Pr ocedur es

Excavat e pi er s t o t he dept hs and di mensi ons shown.   Pi er s shal l  be cor e 
dr i l l ed t hr ough pavement s.   Bot t oms of  pi er s shal l  be c l eaned of  l oose or  
sof t  mat er i al  and l evel ed.   Excavat ed mat er i al  shal l  be di sposed of  i n 
accor dance wi t h Sect i on 31 00 00 EARTHWORK.   Per f or m t he f ol l owi ng:

a.   The sur r oundi ng base cour ses,  subgr ade,  and soi l  shal l  be 
adequat el y and secur el y pr ot ect ed agai nst  cave- i ns,  di spl acement  of  t he 
sur r oundi ng ear t h,  and r et ent i on of  gr ound wat er  by means of  t empor ar y 
st eel  casi ngs.   Casi ngs shal l  have out s i de di amet er s not  l ess t han t he 
i ndi cat ed shaf t  s i zes and shal l  be a mi ni mum of  6 mm 1/ 4- i nch t hi ck.   
Wi t hdr aw st eel  casi ngs as t he concr et e i s bei ng pl aced,  mai nt ai ni ng 
suf f i c i ent  head of  concr et e wi t hi n t he casi ng t o pr event  ext r aneous 
mat er i al  f r om f al l i ng i n f r om t he s i des and mi xi ng wi t h t he concr et e.   
Casi ngs may be j er ked upwar d a maxi mum of  100 mm 4 i nches t o br eak t he 
bot t om seal ;  but ,  t her eaf t er ,  shal l  be r emoved wi t h a smoot h,  
cont i nuous mot i on.

b.   The i nsi de of  st eel  casi ngs shal l  be t hor oughl y c l eaned and oi l ed 
bef or e r euse.

c.   Wat er  t hat  f l ows i nt o t he excavat i ons shal l  be cont i nuousl y r emoved 
and al l  wat er  shal l  be r emoved f r om t he excavat i on bot t om,  t o t he 
ext ent  possi bl e,  pr i or  t o concr et e pl acement .   The maxi mum per mi ssi bl e 
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dept h of  wat er  shal l  be 50 mm 2 i nches.   I n t he event  of  a sever e wat er  
condi t i on t hat  makes i t  i mpossi bl e or  i mpr act i cal  t o dewat er  t he 
excavat i on,  concr et e shal l  be pl aced usi ng under wat er  t r emi e af t er  
wat er  movement  has st abi l i zed.

d.   Cont i nuousl y pl ace concr et e,  ensur i ng agai nst  segr egat i on and 
di s l odgi ng of  excavat i on s i dewal l s;  concr et e shal l  compl et el y f i l l  t he 
shaf t .   Concr et e shal l  be pl aced by pumpi ng or  dr op chut es i n dr y hol es 
and by t r emi e or  pumpi ng i n wet  hol es.   The di schar ge shal l  be kept  a 
mi ni mum of  305 mm 1 f oot  bel ow t he f r esh concr et e sur f ace dur i ng 
pl acement .   Concr et e pl acement  shal l  not  be i nt er r upt ed i n any pi er  f or  
mor e t han 30 mi nut es.   The upper  1. 5 m 5 f eet  of  t he concr et e pi er  
shal l  be v i br at ed.

e.   Cor r ect  any pi er  out  of  cent er  or  pl umb beyond t he speci f i ed 
t ol er ance,  as necessar y f or  compl i ance;  bear  any cost  of  cor r ect i on.   
Cr oss sect i ons of  shaf t s shal l  not  be l ess t han desi gn di mensi ons.   
Pi er s shal l  be i nst al l ed wi t h t op l ocat i on devi at i ng a maxi mum of  50 mm 
2 i nches f r om cent er l i ne l ocat i ons.

f .   I nst al l  t he moor i ng devi ce wi t hi n pl us or  mi nus 25 mm 1 i nch of  t he 
cent er  of  t he dr i l l ed pi er .   The t op of  t he moor i ng devi ce shal l  be 
wi t hi n 6 mm 1/ 4 i nch of  t he t op of  t he pi er ,  but  not  hi gher .

g.   Repl ace,  at  no addi t i onal  cost  t o t he Gover nment ,  pi er s f ound out  
of  t ol er ance.

h.   Pr ovi de pr ot ect i on ar ound t op of  t he excavat i on t o pr event  debr i s 
f r om bei ng di s l odged i nt o t he excavat i on and concr et e.

3. 4   GROUNDI NG POI NTS

Locat e t he gr oundi ng poi nt s as shown on t he cont r act  dr awi ngs t o wi t hi n 
pl us or  mi nus 50 mm 2 i nches.

3. 4. 1   Pavement  Recess

The t op of  t he gr oundi ng r od shal l  be set  at  or  not  mor e t han 6 mm 1/ 4 i nch 
bel ow t he pavement  sur f ace gr ade.   A r ecess 70 mm 2- 3/ 4 i nches wi de,  and 
not  mor e t han 150 mm 6 i nches l ong,  wi t h a smoot h r ounded edge shal l  be 
pr ovi ded i n t he pavement  ar ound t he gr oundi ng poi nt  anchor  eye t o per mi t  
t he ent r ance of  l i nes i nt o t he eye and t o al l ow f or  at t achment  of  t he 
gr oundi ng cabl e.   The dept h of  t he r ecess shal l  be no deeper  t han t he 
bot t om of  t he openi ng of  t he gr oundi ng poi nt  eye.

3. 4. 2   Installation

3. 4. 2. 1   Exi st i ng Ri gi d Pavement

I nst al l  gr oundi ng r ods i n hol es cor ed t hr ough t he r i gi d pavement  usi ng 
r ot ar y,  non- per cussi on dr i l l i ng t echni ques.   The cor e hol es shal l  have a 
mi ni mum di amet er  of  150 mm 6 i nches.   The gr oundi ng r od shal l  be i nst al l ed 
by pushi ng or  dr i v i ng t he r od t hr ough t he pavement  base cour ses and 
subgr ade.   The i nst al l at i on t echni que chosen shal l  not  damage t he gr oundi ng 
r od or  t he pavement .   I nst al l at i on shal l  be compl et ed by pl aci ng concr et e 
ar ound t he gr oundi ng r od i n t wo l i f t s  wi t h each l i f t  consol i dat ed wi t h spud 
vibrators.
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3. 4. 2. 2   New Ri gi d Pavement

I nst al l  t he gr oundi ng r od by pushi ng or  dr i v i ng t he r od t hr ough t he 
pavement  base cour ses and subgr ade pr i or  t o concr et e pl acement .   The 
i nst al l at i on t echni que chosen shal l  not  damage t he gr oundi ng r od.   Hand 
f i ni shi ng ar ound t he r od shal l  be kept  t o a mi ni mum.

3. 4. 2. 3   Fl exi bl e Pavement

I nst al l  gr oundi ng r ods i n por t l and cement  concr et e bl ockout s measur i ng 1. 2 
by 1. 2 m 4 by 4 f oot  i n pl an di mensi ons.   The t hi ckness and r ei nf or c i ng 
det ai l s  ar e shown on t he cont r act  dr awi ngs.   I nst al l  t he gr oundi ng r od by 
pushi ng or  dr i v i ng t he r od t hr ough t he pavement  base cour ses and subgr ade 
pr i or  t o concr et e pl acement .   The i nst al l at i on t echni que chosen shal l  not  
damage t he gr oundi ng r od.   Hand f i ni shi ng ar ound t he r od shal l  be kept  t o a 
minimum.

3. 4. 3   Interconnection

Gr oundi ng r ods wi t hi n ai r cr af t  hangar s shal l  be el ect r i cal l y  i nt er connect ed 
t o t he hangar  el ect r i cal  gr oundi ng syst em wi t h not  l ess t han a number  4 AWG 
bar e copper  conduct or .   Gr oundi ng r ods i nst al l ed at  f uel i ng hydr ant  out l et s 
shal l  be el ect r i cal l y  i nt er connect ed wi t h t he f uel  pi pi ng wi t h not  l ess 
t han a number  4 AWG bar e copper  conduct or .

3. 5   TESTS

Submi t  an i ndependent  t est i ng agency' s cer t i f i ed r epor t s of  i nspect i ons and 
t est s,  i ncl udi ng anal ysi s and i nt er pr et at i on of  t est  r esul t s.   Each r epor t  
shal l  be pr oper l y i dent i f i ed.   Descr i be Test  met hods and st andar ds used.   
Measur e r esi st ance t o gr ound t est s as speci f i ed i n NFPA 407.   Submi t  t est  
r esul t s t o t he Cont r act i ng Of f i cer .   Repor t  t o t he Cont r act i ng Of f i cer ,  
i mmedi at el y,  any gr ound r ods t hat  have mor e t han 10, 000 ohms of  r esi st ance.

        - -  End of  Sect i on - -
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