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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s r equi r ement s 
f or  ai r cr af t  t i edowns 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 
pr esent .

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:   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 be 
coor di nat ed wi t h UFC 3- 260- 01,  Ai r f i el d and Hel i por t  
Pl anni ng and Desi gn.

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

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,  
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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 si 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 ( 2018)  St r uct ur al  Wel di ng Code -  
Rei nf or ci ng St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A615/ A615M ( 2022)  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 
Rei nf or cement

ASTM C94/ C94M ( 2023)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C309 ( 2019)  St andar d Speci f i cat i on f or  Li qui d 
Membr ane- For mi ng Compounds f or  Cur i ng 
Concr et e

ASTM C536 ( 1983;  R 2018)  St andar d Test  Met hod f or  
Cont i nui t y of  Coat i ngs i n Gl assed St eel  
Equi pment  by El ect r i cal  Test i ng

NATI ONAL I NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH 81- 123 ( 1981)  Occupat i onal  Heal t h Gui del i ne f or  
Chemi cal  Hazar ds,  ( Vol s.  I ,  I I ,  and I I I )

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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,  

SECTI ON 34 73 13  Page 3



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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 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[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Moor i ng Devi ces

Rei nf or ci 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   MATERI ALS

Do not  use a 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 
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i s  per manent l y excl uded f r om t he j unct i on of  such met al s.

2. 2   MOORI NG DEVI CES

Cast  moor i ng devi ces i n duct i l e i r on 80- 55- 06 i n accor dance wi t h ASTM C536,  
unl ess ot her wi se i ndi cat ed.   Show t he devi ce 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   CONCRETE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Hi gh- ear l y- st r engt h ( Type I I I )  cement  i s 
r ecommended.  I f  Type I I I  cement  i s not  avai l abl e,  
Types I  and I I  cement  ar e accept abl e.  However ,  Types 
I  and I I  wi l l  i ncr ease t he downt i me bef or e t he 
moor i ng eye can be engaged.  Al l ow t he concr et e t o 
achi eve a mi ni mum compr essi ve st r engt h of  35 MPa 
5000 psi  bef or e subj ect i ng t he t i e- down t o l oadi ng 
condi t i ons.  A 40 MPa 6000 psi  concr et e wi t h Type I I I  
cement  coul d be l oaded i n 48 t o 72 hour s.  
Conver sel y,  a 40 MPa 6000 psi  mi x wi t h Type I  or  I I  
cement  cannot  be l oaded f or  12 t o 14 days.

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 nc 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  wi l l  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.   Use concr et e i n accor dance 
wi t h [ Sect i on 32 13 14. 13 CONCRETE PAVI NG FOR AI RFI ELDS AND OTHER HEAVY 
DUTY PAVEMENTS]  [ ASTM C94/ C94M] .   Use ai r  ent r ai ned concr et e havi nga 
mi ni mum compr essi ve st r engt h of  40 MPa 6000 psi .   Use concr et e wi t h 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 n,  ai r  
cont ent  of  6 per cent ,  and a maxi mum sl ump of  [ 100 mm 4 i n f or  dr i l l ed 
pi er s]  [ and]  [ 50 mm 2 i n f or  al l  ot her  appl i cat i ons] .

2. 4   REI NFORCI NG STEEL

Use r ei nf or ci ng st eel  i n accor dance wi t h 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.   Wel d st eel  i nt o cages 
i n accor dance wi t h AWS D1. 4/ D1. 4M and i nser t  secur el y i n t he pi er s,  i n 
posi t i on and al i gnment ,  as shown i n t he dr awi ngs,  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 ci ng 
st eel  meet s t he speci f i ed r equi r ement s.

PART 3   EXECUTI ON

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 n of  t he l ocat i on 
shown on t he cont r act  dr awi ngs.   Set  t he t op of  t he moor i ng devi ce wi t hi n 
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6 mm 1/ 4 i n 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] .   Keep hand f i ni shi ng of  t he concr et e ar ound t he 
moor i ng devi ces 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 n 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 n di amet er  hol es cor ed t hr ough t he 
pavement .   Dr i l l  t he cor e hol es wi t hi n pl us or  mi nus 38 mm 1- 1/ 2 i n of  t he 
l ocat i on shown i n t he cont r act  dr awi ngs.   I nst al l  t he moor i ng devi ce and 
at t ached gr oundi ng r od wi t hi n pl us or  mi nus 13 mm 1/ 2 i n of  t he cent er  of  
t he cor e hol e.   I nst al l  t he t op of  t he moor i ng devi ce wi t hi n 6 mm 1/ 4 i n 
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.   Check 
t hat  t he s i des of  t he cor e hol e ar e per pendi cul ar  t o t he pavement  
sur f ace.   Once t he pavement  i s cor ed,  excavat e base cour se as shown i n t he 
dr awi ngs.   Cl ean t he si des of  t he cor e hol e of  l at ence and r oughen 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 .   Pl ace t he f i r st  l i f t  t o wi t hi n 125 pl us or  mi nus 6. 5 mm 5 pl us or  
mi nus 1/ 4 i n of  t he pavement  sur f ace and consol i dat e by spud vi br at or s.   
Pl ace t he second l i f t  and consol i dat e by i nt er nal  v i br at i on.   Fi ni sh and 
t ext ur e t he sur f ace of  t he concr et e t o mat ch t he adj acent  pavement  sur f ace 
and el evat i on.   Uni f or ml y appl y cur i ng compound meet i ng t he r equi r ement s 
of  ASTM C309 at  a cover age of  not  mor e t han 4. 5 squar e m/ L 200 squar e f t  
per  gal .

3. 2. 2   Cl eanup

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  
accept ance.

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 ci 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.  Do not  l eave excavat i ons 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.   
Use pi er  dr i l l i ng equi pment  havi ng 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.   Do not  
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pl ace concr et e unt i l  t he excavat i on has been appr oved.   Make equi pment  
used f or  dr i l l ed pi er  excavat i ons avai l abl e t o t he Cont r act i ng Of f i cer  f or  
i nspect i on and appr oval .

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 i n t he dr awi ngs.   Cor e 
dr i l l  pi er s t hr ough pavement s.   Cl ean bot t oms of  pi er s of  l oose or  sof t  
mat er i al  and l evel ed.   Di spose of  excavat ed mat er i al  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.   Adequat el y and secur el y pr ot ect  t he sur r oundi ng base cour ses,  
subgr ade,  and soi l  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.   Use casi ngs wi t h out si de di amet er s not  l ess t han t he 
i ndi cat ed shaf t  s i zes and a mi ni mum t hi ckness of  6 mm 1/ 4- i n.   
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 si des and mi xi ng wi t h t he concr et e.   
Al l ow casi ngs t o be j er ked upwar d a maxi mum of  100 mm 4 i n t o br eak 
t he bot t om seal ;  but ,  t her eaf t er ,  r emove wi t h a smoot h,  cont i nuous 
mot i on.

b.   Cl ean and oi l  t he i nsi de of  st eel  casi ng bef or e r euse.

c.   Remove wat er  t hat  f l ows i nt o t he excavat i ons and wat er  f r om t he 
excavat i on bot t om pr i or  t o concr et e pl acement .   The maxi mum 
per mi ssi bl e dept h of  wat er  i s 50 mm 2 i nch.   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,  pl ace concr et e usi ng under wat er  t r emi e af t er  wat er  
movement  has st abi l i zed.

d.   Fi l l  t he ent i r e shaf t  excavat i on wi t h concr et e of  t he appr oved mi x 
desi gn.  Pl ace concr et e cont i nuousl y as pr act i cal  whi l e pr event i ng 
segr egat i on of  t he wet  mi x and di s l odgi ng of  soi l  wi t hi n t he s i dewal l s 
of  t he excavat i on.   Pl ace concr et e 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.   Keep t he di schar ge a 
mi ni mum of  305 mm 1 f t  bel ow t he f r esh concr et e sur f ace dur i ng 
pl acement .   Deposi t  concr et e cont i nuousl y as pr act i cal  t o pr event  
f or mat i on of  col d j oi nt s wi t hi n each pi er .  I mmedi at el y consol i dat e t he 
f r eshl y deposi t ed concr et e wi t hi n t he upper  1. 5 m 5 f t  usi ng spud 
vi br at or s.

e.   Cor r ect  any pi er  out - of - cent er  or  out - of - pl umb beyond t he speci f i ed 
t ol er ance f or  compl i ance;  t he Cont r act or  wi l l  bear  any cost  of  
cor r ect i on.   Do not  al l ow cr oss sect i ons of  shaf t s t o be l ess t han 
desi gn di mensi ons as shown i n t he dr awi ngs.   I nst al l  pi er s at  t he 
l ocat i ons desi gnat ed on t he appr oved pr oj ect  pl ans wi t hi n  50 mm 2 i n 
of  t he desi gn 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 n of  t he 
cent er  of  t he dr i l l ed pi er .   Measur e t hat  t he t op of  t he moor i ng 
devi ce i s wi t hi n 6 mm 1/ 4 i n of  t he t op of  t he pi er ,  but  not  hi gher .

g.   Repl ace al l  pi er s f ound t o be out - of - t ol er ance at  no addi t i onal  cost  
t o t he gover nment .

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.
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3. 4   SAFETY

I n addi t i on t o Saf et y Requi r ement s cont ai ned i n t he Cont r act  Cl auses;  
pr event  empl oyee r espi r at or y,  eye or  ski n cont act  wi t h Por t l and cement .  
Pr ovi de and r equi r e empl oyees t o use and di spose or  c l ean t he f ol l owi ng i n 
accor dance wi t h t he pr ovi s i ons of  t he Nat i onal  I nst i t ut e f or  Occupat i onal  
Saf et y and Heal t h NI OSH 81- 123:

a.   I mper vi ous cl ot hi ng,  boot s,  and gl oves.

b.   Spl ash- pr oof  saf et y goggl es and f ace shi el ds.

c.   Respi r at or y pr ot ect i on equi pment .

        - -  End of  Sect i on - -
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