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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  pr ecast  non- pr est r essed concr et e 
f l oat i ng pi er s and associ at ed har dwar e and 
accessories.

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

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.
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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 i n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  211. 2 ( 1998;  R 2004)  St andar d Pr act i ce f or  
Sel ect i ng Pr opor t i ons f or  St r uct ur al  
Li ght wei ght  Concr et e

ACI  304R ( 2000;  R 2009)  Gui de f or  Measur i ng,  
Mi xi ng,  Tr anspor t i ng,  and Pl aci ng Concr et e

ACI  305R ( 2010)  Gui de t o Hot  Weat her  Concr et i ng

ACI  306. 1 ( 1990;  R 2002)  St andar d Speci f i cat i on f or  
Col d Weat her  Concr et i ng

ACI  309R ( 2005)  Gui de f or  Consol i dat i on of  Concr et e

ACI  318 ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 5 2015;  
Er r at a 6 2016;  Er r at a 7- 9 2017)  Bui l di ng 
Code Requi r ement s f or  St r uct ur al  Concr et e 
( ACI  318- 14)  and Comment ar y ( ACI  318R- 14)

ACI  318M ( 2014;  ERTA 2015)  Bui l di ng Code 
Requi r ement s f or  St r uct ur al  Concr et e & 
Commentary

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

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 C18 ( 2003)  St andar d For  Pr essur e Tr eat ed 
Mat er i al  i n Mar i ne Const r uct i on

AWPA C2 ( 2003)  Lumber ,  Ti mber ,  Br i dge Ti es and 
Mi ne Ti es -  Pr eser vat i ve Tr eat ment  by 
Pr essur e Pr ocesses

AWPA C28 ( 2003)  St andar d f or  Pr eser vat i ve Tr eat ment  
of  St r uct ur al  Gl ued Lami nat ed Member s and 
Lami nat i on Bef or e Gl ui ng of  Sout her n Pi ne,  
Coast al  Dougl as Fi r ,  Hemf i r  and West er n 
Heml ock by Pr essur e Pr ocesses
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AWPA C33 ( 2003)  St andar d f or  Pr eser vat i ve Tr eat ment  
of  St r uct ur al  Composi t e Lumber  by Pr essur e 
Processes

AWPA P5 ( 2015)  St andar d f or  Wat er bor ne 
Preservatives

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1064/ A1064M ( 2017)  St andar d Speci f i cat i on f or  
Car bon- St eel  Wi r e and Wel ded Wi r e 
Rei nf or cement ,  Pl ai n and Def or med,  f or  
Concrete

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 A27/ A27M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

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 A47/ A47M ( 1999;  R 2014)  St andar d Speci f i cat i on f or  
Fer r i t i c  Mal l eabl e I r on Cast i ngs

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

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 A706/ A706M ( 2016)  St andar d Speci f i cat i on f or  
Low- Al l oy St eel  Def or med and Pl ai n Bar s 
f or  Concr et e Rei nf or cement

ASTM A780/ A780M ( 2009;  R 2015)  St andar d Pr act i ce f or  
Repai r  of  Damaged and Uncoat ed Ar eas of  
Hot - Di p Gal vani zed Coat i ngs

ASTM C1107/ C1107M ( 2017)  St andar d Speci f i cat i on f or  Packaged 
Dr y,  Hydr aul i c- Cement  Gr out  ( Nonshr i nk)

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement
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ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C272/ C272M ( 2016)  St andar d Test  Met hod f or  Wat er  
Absor pt i on of  Cor e Mat er i al s f or  Sandwi ch 
Constructions

ASTM C330/ C330M ( 2017a)  St andar d Speci f i cat i on f or  
Li ght wei ght  Aggr egat es f or  St r uct ur al  
Concrete

ASTM C494/ C494M ( 2017)  St andar d Speci f i cat i on f or  Chemi cal  
Admi xt ur es f or  Concr et e

ASTM C578 ( 2018)  St andar d Speci f i cat i on f or  Ri gi d,  
Cel l ul ar  Pol yst yr ene Ther mal  I nsul at i on

ASTM C595/ C595M ( 2018)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C618 ( 2017a)  St andar d Speci f i cat i on f or  Coal  
Fl y Ash and Raw or  Cal c i ned Nat ur al  
Pozzol an f or  Use i n Concr et e

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

ASTM C989/ C989M ( 2018)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

ASTM D1535 ( 2014;  R 2018)  St andar d Pr act i ce f or  
Speci f y i ng Col or  by t he Munsel l  Syst em

ASTM D1894 ( 2014)  St at i c and Ki net i c Coef f i c i ent s of  
Fr i ct i on of  Pl ast i c Fi l m and Sheet i ng

ASTM D2240 ( 2015;  E 2017)  St andar d Test  Met hod f or  
Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM D256 ( 2010)  Det er mi ni ng t he I zod Pendul um 
I mpact  Resi st ance of  Pl ast i cs

ASTM D4020 ( 2011)  Ul t r a- Hi gh- Mol ecul ar - Wei ght  
Pol yet hyl ene Mol di ng and Ext r usi on 
Materials

ASTM D5456 ( 2017)  St andar d Speci f i cat i on f or  
Eval uat i on of  St r uct ur al  Composi t e Lumber  
Products

ASTM D570 ( 1998;  E 2010;  R 2010)  St andar d Test  
Met hod f or  Wat er  Absor pt i on of  Pl ast i cs

ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D792 ( 2013)  Densi t y and Speci f i c  Gr avi t y 
( Rel at i ve Densi t y)  of  Pl ast i cs by 
Displacement
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ASTM F844 ( 2007a;  R 2013)  Washer s,  St eel ,  Pl ai n 
( Fl at ) ,  Unhar dened f or  Gener al  Use

ASTM G109 ( 2007;  R 2013)  Det er mi ni ng t he Ef f ect s of  
Chemi cal  Admi xt ur es on t he Cor r osi on of  
Embedded St eel  Rei nf or cement  i n Concr et e 
Exposed t o Chl or i de Envi r onment s E( 2000)

EUROPEAN COMMI TTEE FOR STANDARDI ZATI ON ( CEN/ CENELEC)

CENELEC EN 60529 ( 1991;  A1 2000;  A2 2013)  Degr ees of  
Pr ot ect i on Pr ovi ded By Encl osur es ( I P Code)

EN 60309- 1 ( 1999;  A1 2007;  A2 2012)  Pl ugs,  
Socket - Out l et s and Coupl er s f or  I ndust r i al  
Pur poses Par t  1:  Gener al  Requi r ement s

EN 60309- 2 ( 1999;  A1 2004;  A11 2007;  A2 2012)  Pl ugs,  
Socket - Out l et s and Coupl er s f or  I ndust r i al  
Pur poses Par t  2:  Di mensi onal  
I nt er changeabi l i t y  Requi r ement s f or  Pi n 
and Cont act - Tube Accessor i es

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

I EEE C57. 12. 29 ( 2014)  St andar d f or  Pad- Mount ed Equi pment  
-  Encl osur e I nt egr i t y f or  Coast al  
Environments

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

PRECAST/ PRESTRESSED CONCRETE I NSTI TUTE ( PCI )

PCI  MNL- 116 ( 1999)  Manual  f or  Qual i t y Cont r ol  f or  
Pl ant s and Pr oduct i on of  St r uct ur al  
Pr ecast  Concr et e Pr oduct s,  4t h Edi t i on

PCI  MNL- 120 ( 2010)  PCI  Desi gn Handbook -  Pr ecast  and 
Pr est r essed Concr et e,  6t h Edi t i on

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS- QQ- A- 200/ 8 ( 1997;  R 2012)  Al umi num Al l oy 6061,  Bar ,  
Rod,  Shapes,  Tube,  and Wi r e,  Ext r uded

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-I-24768/14 ( 1992)  I nsul at i on,  Pl ast i c,  Lami nat ed,  
Ther moset t i ng,  Cot t on- Fabr i c- Base,  
Phenol i c- Resi n ( FBG)

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

CI D A- A- 55619 ( Rev C;  Not i ce 1)  Cast er s,  I ndust r i al ,  
Heavy Dut y
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UNDERWRI TERS LABORATORI ES ( UL)

UL 1686 ( 2012;  Repr i nt  Jan 2014)  St andar d f or  Pi n 
and Sl eeve Conf i gur at i ons

UL 231 ( 2008;  Repr i nt  Sep 2014)  Power  Out l et s

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 943 ( 2016;  Repr i nt  Feb 2018)  UL St andar d f or  
Saf et y Gr ound- Faul t  Ci r cui t - I nt er r upt er s

UL 98 ( 2016)  UL St andar d f or  Saf et y Encl osed and 
Dead- Fr ont  Swi t ches

1. 2   MODI FI CATI ONS TO REFERENCES

I n t he ACI  publ i cat i ons,  t he advi sor y pr ovi s i ons shal l  be consi der ed t o be 
mandat or y,  as t hough t he wor d " shal l "  has been subst i t ut ed f or  " shoul d"  
wher ever  i t  appear s;  r ef er ence t o t he " Bui l di ng Of f i c i al , "  t he " St r uct ur al  
Engi neer "  and t he " Ar chi t ect / Engi neer "  shal l  be i nt er pr et ed t o mean t he 
Cont r act i ng Of f i cer .

1. 3   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  
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 
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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 . ] [ 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

Dr awi ngs of  Pr ecast  Fl oat s;  G[ ,  [ _____] ]

Gangways

[ Recept acl e St at i ons;  G[ ,  [ _____] ]

] SD- 03 Pr oduct  Dat a

Anchor age and l i f t i ng i nser t s and devi ces

[ Recept acl e St at i ons;  G[ ,  [ _____] ]

]   Gui de Pi l e Caps

SD- 05 Desi gn Dat a

Pr ecast  Concr et e Fl oat s Desi gn Cal cul at i ons;  G[ ,  [ _____] ]

Gangway Desi gn

Concr et e Mi x Desi gn

SD- 06 Test  Repor t s

Cont r act or - Fur ni shed Mi x Desi gn

Submi t  copi es of  t est  r epor t s showi ng t hat  t he mi x has been 
successf ul l y  t est ed t o pr oduce concr et e wi t h t he pr oper t i es 
speci f i ed and wi l l  be sui t abl e f or  t he j ob condi t i ons.   Obt ai n 
appr oval  bef or e concr et e pl acement .

SD- 07 Cer t i f i cat es

Fabrication

Rubbi ng Sur f ace

[ Pai nt  Coat i ng Syst em
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] Submi t  qual i t y  cont r ol  pr ocedur es est abl i shed i n accor dance wi t h 
PCI  MNL- 116 by t he pr ecast  manuf act ur er .

 1. 4   PRECAST FLOATS

The wor k i ncl udes t he pr ovi s i on of  pr ecast ,  non- pr est r essed concr et e 
f l oat i ng pi er  modul es her ei n r ef er r ed t o as pr ecast  f l oat s,  and al l  ot her  
i t ems r el at i ng t o t he pr ecast  f l oat i ng pi er  syst em.   Pr ecast  f l oat s shal l  
be t he pr oduct  of  a manuf act ur er  speci al i z i ng i n t he pr oduct i on of  pr ecast  
concr et e f l oat s wi t h a mi ni mum of  10 year s exper i ence i n t he manuf act ur e of  
pr ecast  concr et e f l oat i ng pi er s.

1. 5   QUALI TY CONTROL

1. 5. 1   Pr ecast  Concr et e Fl oat  Desi gn

 ACI  318M, ACI  318 and t he PCI  MNL- 120.   Desi gn pr ecast  f l oat s ( i ncl udi ng 
connect i ons)  f or  t he desi gn l oad condi t i ons and spans i ndi cat ed,  and f or  
addi t i onal  l oads i mposed by t he wor k of  ot her  t r ades.   Desi gn pr ecast  
f l oat s f or  handl i ng wi t hout  cr acki ng i n accor dance wi t h t he PCI  MNL- 120.

1. 5. 1. 1   Pi er  Loadi ng

Fl oat  and anchor age syst ems shal l  be desi gned f or  t he f ol l owi ng l oad 
condi t i ons as a mi ni mum.   Load cases shal l  be combi ned based upon t hei r  
pr obabi l i t y  of  s i mul t aneous occur r ence,  and i n accor dance wi t h appl i cabl e 
codes and st andar ds.   Wi nd and cur r ent  exposur e ar eas shal l  be based on 
aver age vessel  pr of i l e and dr af t ,  r espect i vel y.   To account  f or  shel t er i ng 
ef f ect s,  15 per cent  of  t he f ul l  l oad shal l  be appl i ed t o al l  vessel s 
shel t er ed by t he vessel s exposed t o f ul l  l oad.   Cal cul at i ons shal l  be 
per f or med f or  wi nd and cur r ent  l oads bot h par al l el  and per pendi cul ar  t o t he 
pier.

**************************************************************************
NOTE:   Desi gner  shoul d consul t  wi t h a manuf act ur er  
of  pr ecast  concr et e f l oat s t o det er mi ne maxi mum 
al l owabl e l oadi ngs f or  a gi ven f l oat  s i ze.   The use 
of  val ues exceedi ng t he r ecommended def aul t  maxi mums 
shoul d be conf i r med wi t h a r eput abl e manuf act ur er  
pr i or  t o i ncl usi on.  

Envi r onment al  l oadi ngs ( wi nd,  wave,  cur r ent  & t i de 
sur ge)  wi l l  be s i t e speci f i c .   

Def aul t  val ues f or  ber t hi ng and moor i ng l oads ar e 
r ecommended maxi mum val ues,  based on l i mi t at i ons of  
t he pr ecast  modul es.   Ber t hi ng l oad i s vessel  and 
pi er  conf i gur at i on speci f i c .   Moor i ng l oad i s 
maxi mum,  based on anchor age st r engt h of  ( def aul t )  
c l eat  s i ze ( conf i r m wi t h manuf act ur er ) .   The 
desi gner  shoul d i nput  ber t hi ng and moor i ng l oads 
based on t he act ual  vessel s ber t hed.

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

a.   Dead l oad,  i ncl udi ng al l  wor k of  ot her  t r ades ( ut i l i t i es,  et c. )

b.   Li ve l oad:  [ _____]  [ 3. 83]  kPa [ 80 PSF]
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c.   Wi nd pr essur e:  As i ndi cat ed on dr awi ngs
Act i ng on t he pr oj ect ed ar ea of  t he pi er  and moor ed vessel s,  assumi ng 
f ul l  occupancy.   For  vessel  ar ea,  assume an aver age hei ght  of  [ _____]  m 
f eet  above t he wat er l i ne.

d.   Mi ni mum cur r ent  pr essur e:  [ _____]   kPa [ PSF] [ FPS vel oci t y]
Act i ng on t he pr oj ect ed ar ea of  t he pi er  and moor ed vessel s,  assumi ng 
nor mal  occupancy.

e.   Ber t hi ng l oad:  [ _____]  [ 136]  N/ m [ 100]  PLF hor i zont al

f .   Moor i ng l oad:  [ _____]  [ 1. 78]  kN [ 400]  l b.
Li ne pul l  act i ng i n any di r ect i on at  a 45 degr ee angl e f r om t he 
horizontal.

g.   Ver t i cal  wave l oad:  As det er mi ned f r om a [ _____]  [ 0. 9]  m [ 3]  f t .  wave 
height

h.   Lat er al  wave l oad: As det er mi ned f r om a [ _____]  [ 0. 9]  m [ 3]  f t .  wave 
height

i .   Lat er al  pi l e l oads at  maxi mum sur ge l evel :  For  sur ge l evel  i ndi cat ed on 
drawings

1. 5. 1. 2   Performance

a.   Pr ecast  f l oat  modul es shal l  be s i zed so t hat  a s i ngl e modul e ( excl udi ng 
wal er s)  i s  used t o at t ai n t he i ndi cat ed pi er  wi dt h.   The use of  mor e 
t han one modul e connect ed s i de by s i de t o at t ai n pi er  wi dt h i s 
unacceptable.

b.   Fr eeboar d under  dead l oad onl y shal l  not  be l ess t han [ _____]  610mm 24 
i n.   nor  exceed [ _____]  762mm 30 i n.   Pr ecast  f l oat s shal l  be desi gned 
t o f l oat  l evel  under  dead l oad onl y.   Maxi mum out  of  l evel  t ol er ance 
f or  t r ansver se and l ongi t udi nal  s l ope i s [ _____]  25mm per  3m 1 i n.  per  
10 f t .   Fr eeboar d under  dead and l i ve l oad shal l  not  be l ess t han 
[ _____]  203mm 8 i n.

c.   Speci al  pr ecast  f l oat s must  be desi gned t o suppor t  t he addi t i onal  
concent r at ed l oads as i mposed by gangways,  t r ansf or mer s,  or  ot her  
equi pment .   Modul es wi t h speci al  l oadi ngs shal l  have t he same f r eeboar d 
as st andar d modul es wi t hout  speci al  l oadi ng,  so t hat  t her e wi l l  be no 
r esi dual  st r esses or  t i l t i ng when modul es ar e i nt er connect ed.

d.   Fl ot at i on uni t s shal l  be l ocat ed wi t hi n t he st r uct ur e so as t o be 
capabl e of  suppor t i ng a [ _____]  136 kg 300 l b movi ng poi nt  l oad i n any 
ar ea on a modul e wi t hout  causi ng excessi ve r ol l i ng or  t i l t i ng of  t he 
pi er .   The pi er  shal l  be capabl e of  suppor t i ng a [ _____]  181 kg 400 l b 
poi nt  l oad at  305mm 1 f t  f r om t he of f shor e end of  t he pi er  and l oose no 
mor e t han 101mm 4 i n of  f r eeboar d;  and suppor t i ng a [ _____]  136 kg 300 
l b poi nt  l oad appl i ed t o t he cor ner  of  t he of f shor e end of  t he pi er  and 
l oose no mor e t han 51mm 2 i n of  f r eeboar d di f f er ent i al  per  914mm 3 f t  
of  pi er  wi dt h bet ween t he of f shor e cor ner s.   

[ e.   Pr ecast  f l oat s shal l  have PVC sl eeves and pul l  boxes embedded as 
r equi r ed f or  el ect r i cal  and communi cat i ons syst ems.   Pul l  boxes shal l  
have a nomi nal  25mm 1 i n concr et e bot t om wi t h a l i ght  br ushed,  s l i p 
r esi st ant  f i ni sh.   Al l  bol t s and i nser t s f or  pul l  box l i ds shal l  be 316 
st ai nl ess st eel .   Pul l  box l i ds shal l  be f l ush wi t h t he deck sur f ace 
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and r at ed f or  t he pi er  deck l oadi ng.   Sl eeves shal l  r emai n above wat er  
sur f ace under  dead l oad condi t i ons and shal l  be desi gned t o f aci l i t at e 
i nst al l at i on,  r emoval ,  and ser vi c i ng of  ut i l i t i es.   Pul l  boxes and 
access openi ngs shal l  be s i zed and l ocat ed as i ndi cat ed on t he dr awi ngs.

] 1. 5. 2   Gangway Desi gn

Pr ovi de gangways of  pr ef abr i cat ed al umi num f or  f l oat i ng pi er  access,  
i ncl udi ng connect i ons at  t he bul khead and bear i ng on t he f l oat i ng pi er .   
Gangway shal l  be desi gned i n accor dance wi t h " Speci f i cat i ons f or  Al umi num 
St r uct ur es" ,  AA,  l at est  edi t i on,  usi ng al l owabl e st r esses f or  br i dges.

1. 5. 2. 1   Gangway Loadi ng

Gangways shal l  be subj ect  t o t he same l oad condi t i ons i dent i f i ed i n t he 
par agr aph t i t l ed " Pi er  Loadi ng" ,  except  f or  ber t hi ng,  moor i ng,  cur r ent ,  
wave,  and pi l e l oadi ng condi t i ons.   Addi t i onal l y,  t he gangway bul khead end 
connect i ons shal l  be desi gned t o wi t hst and a l at er al  f or ce equal  t o 20 
per cent  of  t he t ot al  dead l oad and 50 per cent  of  t he l i ve l oad act i ng 
s i mul t aneousl y wi t h t he dead and l i ve l oads.   Handr ai l s shal l  be desi gned 
f or  t he f ol l owi ng i ndependent  l oad cases:  1)  a cont i nuous hor i zont al  l oad of
 27. 1 N/ m 20 PLF appl i ed al ong t he f ul l  l engt h of  t he t op r ai l ,  and 2)  a 
hor i zont al  poi nt  l oad of  113. 4 kg 250 l bs act i ng at  any poi nt  al ong t he t op 
rail.

1. 5. 2. 2   Performance

a.   Gangways shal l  have a mi ni mum cl ear  wal kway wi dt h of  [ _____]  1. 07m 3. 5 
f t ,  and an over al l  out s i de wi dt h not  t o exceed [ _____]  1. 37m 4. 5 f t .   
Lengt h of  gangways shal l  be as i ndi cat ed on t he dr awi ngs.   Gangways 
shal l  have cont i nuous handr ai l s t hat  ar e a mi ni mum of  1. 07m 3. 5 f t  
above t he wal k i ng sur f ace,  but  not  t o exceed 1. 14m 3. 75 f t .

b.   Wal ki ng sur f ace shal l  be ski d r esi st ant .

c.   Gangway pi er  end connect i ons shal l  al l ow unr est r i ct ed ver t i cal  movement  
t hr ough t i dal  var i at i on.   Gangway bear i ng on f l oat i ng pi er s shal l  be 
f i t t ed wi t h UHMW pol yur et hane r ol l er s of  adequat e bear i ng ar ea.   
Gangways shal l  be f i t t ed wi t h hi nged apr on pl at es t o assur e a saf e 
uni f or m t r ansi t i on bet ween gangway and deck sur f aces.   Apr on pl at es 
wi l l  be desi gned so as t o not  damage or  mar  t he f l oat i ng pi er  sur f ace.

d.   Maxi mum mi dspan def l ect i on under  l i ve l oad shal l  not  exceed L/ 240.

e.   Cont act  bet ween al umi num and di ssi mi l ar  met al s or  concr et e shal l  be 
avoi ded,  except  f or  t he use of  compat i bl e st ai nl ess st eel  pi ns.   Wher e 
pot ent i al  f or  gal vani c cor r osi on exi st s,  t he al umi num shal l  be i sol at ed 
f r om di r ect  cont act  wi t h ot her  met al s or  concr et e by use of  sui t abl e 
non- conduct i ng i nsul at or s or  bushi ngs.

1. 5. 3   PCI  Qual i t y Cer t i f i cat i ons

**************************************************************************
NOTE:   For  nor mal  r out i ne pr oj ect s,  use t he f i r st  
par agr aph.   For  compl ex or  l ar ge pr ecast / pr est r essed 
pr oj ect s,  use t he second par agr aph.   Not e t hat  use 
of  t he second par agr aph may l i mi t  compet i t i on.   
Ver i f y t he avai l abi l i t y  of  cer t i f i ed PCI  pr ecast er s 
i n t he bi ddi ng ar ea.
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**************************************************************************

PCI  MNL- 116.   At  t he pr ecast  manuf act ur er ' s opt i on,  i n l i eu of  cor e sampl es,
 ACI  318M and ACI  318,  f ul l  scal e l oad t est s may be per f or med.   Per f or m on 
r andoml y sel ect ed pr ecast  f l oat s,  as di r ect ed by t he Cont r act i ng Of f i cer .

[ 1. 5. 3. 1   Pr oduct  Qual i t y Cont r ol

PCI  MNL- 116 f or  PCI  enr ol l ed pl ant s.   Wher e pr ecast  f l oat s ar e manuf act ur ed 
by speci al i s t s i n pl ant s not  cur r ent l y enr ol l ed i n t he PCI  " Qual i t y  Cont r ol  
Pr ogr am, "  pr ovi de a pr oduct  qual i t y  cont r ol  syst em i n accor dance wi t h 
PCI  MNL- 116 and per f or m concr et e and aggr egat e qual i t y  cont r ol  t est i ng 
usi ng an appr oved,  i ndependent  commer ci al  t est i ng l abor at or y.   Submi t  t est  
r esul t s t o t he Cont r act i ng Of f i cer .

 ] 1. 6   DELI VERY AND STORAGE

Li f t  and suppor t  pr ecast  f l oat s at  t he l i f t i ng and suppor t i ng poi nt s 
i ndi cat ed on t he shop dr awi ngs.   St or e pr ecast  f l oat s of f  t he gr ound.  
Separ at e st acked pr ecast  f l oat s by bat t ens acr oss t he f ul l  wi dt h of  each 
bear i ng poi nt .   Pr ot ect  f r om weat her ,  mar r i ng,  damage,  and over l oad.

1. 7   FACTORY I NSPECTI ON

At  t he opt i on of  t he Cont r act i ng Of f i cer ,  pr ecast  f l oat s shal l  be i nspect ed 
by t he QC Repr esent at i ve pr i or  t o bei ng t r anspor t ed t o t he j ob s i t e.   The 
Cont r act or  shal l  gi ve not i ce 14 days pr i or  t o t he t i me t he uni t s wi l l  be 
avai l abl e f or  pl ant  i nspect i on.   Nei t her  t he exer c i se nor  wai ver  of  
i nspect i on at  t he pl ant  wi l l  af f ect  t he Gover nment ' s r i ght  t o enf or ce 
cont r act ual  pr ovi s i ons af t er  uni t s ar e t r anspor t ed or  er ect ed.

1. 8   QUALI TY ASSURANCE

1. 8. 1   Dr awi ng I nf or mat i on

Submi t  dr awi ngs i ndi cat i ng compl et e i nf or mat i on f or  t he f abr i cat i on,  
handl i ng,  and er ect i on of  t he pr ecast  f l oat s and gangways.   Dr awi ngs shal l  
not  be r epr oduct i ons of  cont r act  dr awi ngs.   Desi gn dr awi ngs of  pr ecast  
f l oat s and gangways ( i ncl udi ng connect i ons)  shal l  be pr epar ed and seal ed by 
a r egi st er ed pr of essi onal  engi neer ,  and submi t t ed f or  appr oval  pr i or  t o 
f abr i cat i on.   The dr awi ngs shal l  i ndi cat e,  as a mi ni mum,  t he f ol l owi ng 
information:

a.   Fl oat i ng pi er  syst em l ayout

b.   Mar ki ng of  f l oat s f or  assembl y

c.   Connect i ons bet ween f l oat s,  and connect i ons bet ween f l oat s and ot her  
construction

d.   Locat i on and anchor age of  moor i ng f i t t i ngs

e.   Wal er  s i ze and spl i ce pat t er n

f .   Gui de pi l e s i ze,  l engt h,  l ocat i on and connect i on t o pi er

g.   Rei nf or c i ng det ai l s

h.   Mat er i al  pr oper t i es of  al l  mat er i al s used
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i .   Li f t i ng and assembl y i nser t s and embedded i t ems

j .   Di mensi ons and sur f ace f i ni shes of  each f l oat

k.   Er ect i on sequence and handl i ng r equi r ement s

l .   Al l  l oads used i n desi gn ( such as l i ve,  dead,  wi nd,  cur r ent ,  ber t hi ng,   
handl i ng,  and er ect i on)

m.   Br aci ng/ shor i ng r equi r ed

n.   Gangways

[ o.   Ut i l i t y  r out i ng and connect i ons f or  wor k of  ot her  t r ades

] 1. 8. 2   Desi gn Cal cul at i ons

Submi t  cal cul at i ons r ef l ect i ng desi gn conf or mi ng t o r equi r ement s of  
par agr aph ent i t l ed " Pr ecast  Concr et e Fl oat  Desi gn"  and " Gangway Desi gn" .   
Desi gn cal cul at i ons of  pr ecast  f l oat s and gangways ( i ncl udi ng connect i ons)  
shal l  be pr epar ed and seal ed by a r egi st er ed pr of essi onal  engi neer ,  and 
submi t t ed f or  appr oval  pr i or  t o f abr i cat i on.   I n addi t i on t o member  s i z i ng 
cal cul at i ons,  submi t  cal cul at i ons f or  t he pi er  syst em whi ch i ncl ude:

a.   Anchor age at t achment  poi nt s t o i nsur e r eact i ons shal l  be appr opr i at el y 
and r at i onal l y di st r i but ed t hr oughout  t he syst em

b.   Over al l  syst em l oads under  f ul l  occupancy,  wi t h consi der at i on f or  
shi el di ng f act or s,  and def l ect i on of  t he syst em and i t s ef f ect s on 
anchor  l oadi ng

c.   Anchor age syst em capaci t y f or  i ndi v i dual  and over al l  l oad consi der at i ons

d.   Gui de pi l e s i ze,  l engt h,  cr oss sect i on,  and mi ni mum embedment

1. 8. 3   Concr et e Mi x Desi gn

Thi r t y days mi ni mum pr i or  t o concr et e pl acement ,  submi t  a mi x desi gn f or  
each st r engt h and t ype of  concr et e.   I ncl ude a compl et e l i s t  of  mat er i al s 
i ncl udi ng t ype;  br and;  sour ce and amount  of  cement ,  pozzol an,  and 
admi xt ur es;  and appl i cabl e r ef er ence speci f i cat i ons.

[ 1. 8. 4   Pai nt  Coat i ng Syst em

Submit I EEE C57. 12. 29 coat i ng syst em per f or mance r equi r ement s t est  on " t est  
speci mens"  of  t he same mat er i al  used i n f abr i cat i on of  t he r ecept acl e 
stations.

] PART 2   PRODUCTS

2. 1   CONTRACTOR- FURNI SHED MI X DESI GN

**************************************************************************
NOTE:   Nor mal  pr ecast  desi gn i s based on concr et e 
havi ng a compr essi ve st r engt h of  35 MPa 5000 psi  at  
28 days.   Some pr ecast  manuf act ur er s l i ke t o speed 
up pr oduct i on by usi ng Type I I I  ( hi gh ear l y 
st r engt h)  concr et e.
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**************************************************************************

**************************************************************************
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng c l i mat e.

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

ACI  211. 2,  usi ng wei ght  met hod.   The mi ni mum compr essi ve st r engt h of  
concr et e at  28 days shal l  be [ _____]  [ 35]  MPa [ 5000]  psi  wi t h a uni t  wei ght  

of  1800 kg/ m3 115 pcf  dr y.   Mi x shal l  cont ai n a cor r osi on i nhi bi t or [  and 
ai r - ent r ai ni ng admi xt ur es at  t he mi xer  t o pr oduce bet ween 5 t o 7 per cent  
ai r  by vol ume] .   The use of  f oami ng agent s i s pr ohi bi t ed.

2. 2   PRECAST FLOAT MATERI ALS

2. 2. 1   Cement

**************************************************************************
NOTE:   For  nor mal  pr ecast i ng ( not  r equi r i ng sul f at e 
r esi st ance) ,  use t he f i r st  br acket ed i t em.   I f  
sul f at e r esi st ance i s r equi r ed,  use t he second 
br acket ed i t em.

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

ASTM C150/ C150M,  Type [ I ] [ I I ] ;  or  ASTM C595/ C595M Type I P( MS)  or  I S( MS)  
bl ended cement ,  except  as modi f i ed her ei n.   The bl ended cement  shal l  
consi st  of  a mi xt ur e of  ASTM C150/ C150M cement  and one of  t he f ol l owi ng 
mat er i al s:   ASTM C618pozzol an or  f l y  ash,  or  ASTM C989/ C989M gr ound i r on 
bl ast  f ur nace sl ag.   The pozzol an/ f l y  ash cont ent  shal l  not  be l ess t han 20 
per cent  nor  exceed 40 per cent  by t ot al  mass of  cement i t i ous mat er i al .   The 
cont ent  of  gr ound gr anul at ed bl ast - f ur nace sl ag shal l  not  exceed 50 per cent  
of  t he mass of  cement .   The mi ni mum amount  of  por t l and cement  i s  50 per cent  
of  t he t ot al  mass of  cement i t i ous mat er i al .   For  exposed concr et e,  use one 
manuf act ur er  f or  each t ype of  cement ,  gr ound sl ag,  f l y  ash,  and pozzol an.

2. 2. 1. 1   Fl y Ash and Pozzol an

ASTM C618,  Type N,  F,  or  C,  except  t hat  t he maxi mum al l owabl e l oss on 
i gni t i on shal l  be 6 per cent  f or  Type N and F.

2. 2. 1. 2   Gr ound I r on Bl ast - Fur nace Sl ag

ASTM C989/ C989M,  Gr ade 100 or  120.

2. 2. 2   Water

Wat er  shal l  be f r esh,  c l ean,  and pot abl e.

2. 2. 3   Aggregates

2. 2. 3. 1   Aggr egat es Sel ect i on

**************************************************************************
NOTE:   Sel ect  gr adat i on( s)  based on j ob r equi r ement s 
and const r ai nt s.   The maxi mum aggr egat e s i ze shal l  
not  exceed t hr ee- quar t er s t he mi ni mum cover  over  
r ei nf or c i ng.   Aggr egat e gr adi ng s i zes wi t h t hei r  
gener al  gr adi ng r anges ar e as f ol l ows:   Si ze 57 (  25 
mm one i nch t o No.  4 s i eve) ,  Si ze 67 (  20 mm 3/  4 
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i nch t o No.  4 s i eve) ,  and Si ze 7 (  12 mm 1/ 2 i nch t o 
No.  4 s i eve) .

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

ASTM C330/ C330M,  Si ze 8 ( 3/ 8 i nch) ,  except  as modi f i ed her ei n.   Obt ai n 
aggr egat es f or  exposed concr et e sur f aces f r om one sour ce.  Aggr egat es shal l  
not  cont ai n any subst ance whi ch may be del et er i ousl y r eact i ve wi t h t he 
al kal i es i n t he cement .

2. 2. 4   Grout

2. 2. 4. 1   Nonshr i nk Gr out

ASTM C1107/ C1107M.

2. 2. 4. 2   Cement i t i ous Gr out

**************************************************************************
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng c l i mat e.

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

Shal l  be a mi xt ur e of  por t l and cement ,  sand,  and wat er .   Pr opor t i on one 
par t  cement  t o appr oxi mat el y 2. 5 par t s sand,  wi t h t he amount  of  wat er  based 
on pl acement  met hod. [   Pr ovi de ai r  ent r ai nment  f or  gr out  exposed t o t he 
weather.]

2. 2. 5   Admixtures

[ 2. 2. 5. 1   Air-Entraining

**************************************************************************
NOTE:   Del et e ai r  ent r ai ni ng r equi r ement s when t he 
pr oj ect  i s  l ocat ed i n a nonf r eezi ng c l i mat e.

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

ASTM C260/ C260M.

] 2. 2. 5. 2   Accelerating

ASTM C494/ C494M,  Type C or  E.

2. 2. 5. 3   Wat er  Reduci ng

ASTM C494/ C494M,  Type A,  E,  or  F.

2. 2. 5. 4   Cor r osi on I nhi bi t or

Cal c i um ni t r i t e,  ASTM G109.   Add at  t he r at e of  22. 25 l  per  cubi c met er  4. 5 
gal l ons per  cubi c yar d.

2. 2. 6   Reinforcement

Al l  r ei nf or cement  shal l  be hot - di pped gal vani zed,  ASTM A123/ A123M or  
ASTM A153/ A153M.

2. 2. 6. 1   Rei nf or c i ng Bar s

**************************************************************************
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NOTE:   Speci f y ASTM A706/ A706M r ei nf or c i ng wher e 
wel di ng or  bendi ng of  r ei nf or cement  bar s i s 
important.

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

ASTM A615/ A615M[ ASTM A706/ A706M] ,  Gr ade 420 [ 40]  [ 60] .

2. 2. 6. 2   Wel ded Wi r e Fabr i c

ASTM A1064/ A1064M.  Pr ovi de f l at  sheet s of  wel ded wi r e f abr i c,  r ol l ed f abr i c 
i s  not  accept abl e.   Maxi mum f abr i c gr i d i s  50mm x 50mm 2 i n.  x 2 i n. .

2. 2. 7   Met al  Accessor i es

Provide ASTM A123/ A123M or  ASTM A153/ A153M,  hot - di pped gal vani zed.

2. 2. 7. 1   Inserts

ASTM A47/ A47M,  Gr ade 22010 32510 or  35018,  or  ASTM A27/ A27M Gr ade 415- 205 
U-60-30.

2. 2. 7. 2   St r uct ur al  St eel

ASTM A36/ A36M.

2. 2. 7. 3   Bolts

ASTM A307 and ASTM A36/ A36M.   Wal er  r ods shal l  be cont i nuous l at er al l y  
t hr ough t he pi er ,  wi t h a mi ni mum di amet er  of  19 mm 3/ 4 i nch.   Al l  
cont i nuous wal er  r ods shal l  be pl aced wi t hi n PVC sl eeves cast  i nt o t he 
pr ecast  f l oat  modul es.

2. 2. 7. 4   Nuts

 ASTM A563M ASTM A563.

2. 2. 7. 5   Washers

ASTM F844 washer s f or  ASTM A307 bol t s.

2. 2. 7. 6   Cleats

Pr ovi de [ _____]  457 mm 18 i n boat  c l eat s spaced at  appr oxi mat el y [ _____]  
6100 mm 20 f t .   

2. 2. 8   Foam Cor e

Cl osed cel l ,  expanded pol yst yr ene ( EPS) ,  ASTM C578.   Foam cor e l ami nat i ons 
shal l  be gl ued wi t h a l ow sol vent  gl ue.   Cor e shal l  not  be made f r om mor e 
t han f our  l ami nat ed sect i ons.   Hor i zont al  l ami nat i ons i n t he upper  254mm 10 
i n ar e not  per mi t t ed.   Cor e shal l  be st r apped t o pr event  de- l ami nat i on 
dur i ng t r anspor t at i on and handl i ng.   Cor e shal l  not  cont ai n mor e t han 10 
per cent  r egr ound EPS f oam mat er i al .   Regr ound f oam pi eces shal l  not  exceed 
10mm 3/ 8 i n di amet er .

Uni t  Wei ght :   12 -  48 kg/ m3 0. 70 -  3. 00 pcf

Wat er  absor pt i on ( ASTM C272/ C272M) :  3 per cent  ( by vol ume)
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Di mensi onal  t ol er ance:  pl us or  mi nus 3mm 1/ 8 i n

2. 3   FABRICATION

PCI  MNL- 116 unl ess speci f i ed ot her wi se.

2. 3. 1   Pr ecast  Fl oat s

Pr ecast  f l oat s shal l  be cast  monol i t hi cal l y ,  col d j oi nt s of  any t ype ar e 
not  accept abl e.   Modul es shal l  have a mi ni mum deck and wal l  t hi ckness of  
51mm 2 i n.   Pr ecast  f l oat  decks shal l  be const r uct ed t o dr ai n f r eel y and 
t her e shal l  be no f l oodabl e encl osed spaces.

2. 3. 2   Forms

Br ace f or ms t o pr event  def or mat i on.   For ms shal l  pr oduce a smoot h,  dense 
sur f ace.   Chamf er  exposed edges of  f l oat s 13 mm 1/ 2 i nch,  unl ess ot her wi se 
i ndi cat ed.   For m t ol er ance shal l  not  exceed 3mm 1/ 8 i n di mensi ons i ndi cat ed 
on shop dr awi ngs.   When measur ed di agonal l y,  f l oat s mor e t han 13mm 1/ 2 i n 
out  of  squar e shal l  be r ej ect ed.

2. 3. 3   Rei nf or cement  Pl acement

 ACI  318M and ACI  318 f or  pl acement  and spl i c i ng.   Rei nf or cement  may be 
pr eassembl ed bef or e pl acement  i n f or ms.

2. 3. 4   Concrete

2. 3. 4. 1   Concr et e Mi xi ng

ASTM C94/ C94M.   Mi x i ng oper at i ons shal l  pr oduce bat ch- t o- bat ch uni f or mi t y 
of  st r engt h,  consi st ency,  and appear ance.

2. 3. 4. 2   Concr et e Pl aci ng

ACI  304R, ACI  305R f or  hot  weat her  concr et i ng ,  ACI  306. 1f or  col d weat her  
concr et i ng,  and ACI  309R,  unl ess ot her wi se speci f i ed.   Concr et e shal l  be 
v i br at ed i nt er nal l y and/ or  ext er nal l y t o assur e a smoot h,  dense f i ni sh.

2. 3. 4. 3   Concr et e Cur i ng

Commence cur i ng i mmedi at el y f ol l owi ng t he i ni t i al  set  and compl et i on of  
sur f ace f i ni shi ng.   Pr ovi de cur i ng pr ocedur es t o keep t he t emper at ur e of  
t he concr et e bet ween 10 and 90 degr ees C 50 and 190 degr ees F.   When 
accel er at ed cur i ng i s used,  appl y heat  at  cont r ol l ed r at e and uni f or ml y 
al ong t he cast i ng beds.  Moni t or  t emper at ur es at  var i ous poi nt s i n a pr oduct  
l i ne i n di f f er ent  cast s.   Cur e f or  a mi ni mum of  seven days pr i or  t o 
t r anspor t i ng,  l aunchi ng and assembl y.

2. 3. 5   Sur f ace Fi ni sh

Pr ecast  f l oat s cont ai ni ng hai r l i ne cr acks whi ch ar e v i s i bl e and ar e l ess 
t han 0. 5 mm 0. 02 i nches i n wi dt h,  may be accept ed,  except  t hat  cr acks 
l ar ger  t han 0. 1 mm 0. 005 i nches i n wi dt h f or  sur f aces exposed t o t he 
weat her  shal l  be r epai r ed.   Pr ecast  f l oat s whi ch cont ai n cr acks gr eat er  t han
 0. 5 mm 0. 02 i nches i n wi dt h shal l  be appr oved by t he Cont r act i ng Of f i cer ,  
pr i or  t o bei ng r epai r ed.   Any pr ecast  f l oat  t hat  i s  st r uct ur al l y  i mpai r ed 
or  cont ai ns honeycombed sect i on deep enough t o expose r ei nf or c i ng shal l  be 
rejected.
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2. 3. 5. 1   Unf or med Sur f aces

Pr ovi de a st eel  t r owel ed and br oomed  f i ni sh f or  pi er  deck sur f ace.   Sl i p 
r esi st ant  br oomed deck f i ni sh shal l  be t r ansver se t o pi er  or i ent at i on.   Al l  
deck edges shal l  have a 10mm 3/ 8 i n t ool ed r adi us wi t h a mi ni mum 38mm 1 1/ 2 
i n wi de,  smoot h,  har d st eel  f i ni shed f ace.

2. 3. 5. 2   For med Sur f aces

**************************************************************************
NOTE:   PCI  MNL- 116 di f f er ent  gr ades of  f or med 
sur f ace f i ni shes:

Commer ci al  Gr ade:   Concr et e pr oduced i n f or ms t hat  
pr oduce a r ough f i ni sh.   Fi ns ar e r emoved and l ar ge 
sur f ace bl emi shes f i l l ed.   Shar p edges t hat  wi l l  be 
v i s i bl e i n t he f i ni shed st r uct ur e ar e gr ound down.

St andar d Gr ade:   Same f i ni sh as commer ci al  gr ade,  
except  t he f or ms do not  pr oduce a t ext ur e on t he 
concr et e.   Sur f ace can be pai nt ed,  but  wi l l  have 
sur f ace voi ds.

Fi ni sh Gr ade B:   Same as st andar d gr ade,  except  al l  
sur f ace bl emi shes shoul d be f i l l ed or  f i ni shed t o 
pr ovi de a smoot h sur f ace or  uni f or m appear ance i f  
painted.

Fi ni sh Gr ade A:   Same as Fi ni sh Gr ade B,  except  t hat  
t he component s of  t he compl et ed st r uct ur e,  wher e 
exposed,  shal l  be r easonabl y col or  mat ched.   Thi s 
f i ni sh i s di f f i cul t  t o obt ai n.

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

PCI  MNL- 116 ( Appendi x A -  Comment ar y) ,  Chapt er  3,  f or  gr ades of  sur f ace 
f i ni shes.   Pr ovi de a st andar d gr ade sur f ace f i ni sh f or  bot h exposed and 
unexposed ar eas.

 
2. 3. 6   Fl oat  I dent i f i cat i on

Al l  pr ecast  f l oat s ar e t o be c l ear l y i dent i f i ed on one si de and one end,  
bet ween t he bot t om of  t he wal er  and t he wat er l i ne.   I dent i f i cat i on shal l  
i ncl ude name of  manuf act ur er ,  dat e of  manuf act ur e,  speci f i c  f l oat  t ype,  and 
j ob number .

2. 4   TI MBER AND WOOD PRODUCTS

Al l  wal er s shal l  be f abr i cat ed f r om par al l el  st r and l umber  ( PSL)  engi neer ed 
st r uct ur al  beams.   PSL st r uct ur al  beams shal l  be i n accor dance wi t h 
ASTM D5456  Al l  ot her  st r uct ur al  l umber  shal l  be No.  1 Sout her n Yel l ow Pi ne.

2. 4. 1   Pr eser vat i ve Tr eat ment

Tr eat  wood t o be used i n cont act  wi t h sal t  wat er  or  sal t  wat er  spl ash i n 
accor dance wi t h AWPA C2 ( Mat er i al  Subj ect  t o Mar i ne Bor er  Exposur e)  wi t h 
wat er bor ne pr eser vat i ve AWPA P5,  ( ACA -  Ammoni acal  Copper  Ar senat e,  ACZA -  
Ammoni acal  Copper  Zi nc Ar senat e,  CCA -  Chr omat ed Copper  Ar senat e)  t o 0. 6 
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pcf  r et ent i on.   For  wood cont i nuousl y i mmer sed,  t r eat  i n accor dance wi t h 
AWPA C1 and AWPA C18 as appl i cabl e,  t o 2. 5 pcf  r et ent i on.   For  gl ue 
l ami nat ed engi neer ed st r uct ur al  beams t r eat  i n accor dance wi t h AWPA C28 and 
AWPA C33 as appl i cabl e

2. 5   RUBBI NG SURFACE -  ULTRA- HI GH MOLECULAR WEI GHT POLYETHYLENE ( UHMWPE)

Mat er i al s i ncl udi ng addi t i ves shal l  be t r aceabl e by or i gi nal  l ot  number .   
Mat er i al s used shal l  be FDA appr oved or  ot her wi se har ml ess t o mar i ne l i f e.   
Fabr i cat ed f or m shal l  be f r om vi r gi n r esi n.

2. 5. 1   Resin

ASTM D4020.   Vi r gi n r esi n shal l  be homopol ymer  of  et hyl ene and have an 
i nt r i nsi c v i scosi t y ( I V)  bet ween 22. 0 and 28. 0 dl / g.   No r epr ocessed r esi n 
shal l  be used.   Resi n shal l  be oi l  and moi st ur e f r ee ( 0. 2 per cent  wei ght  
maximum).

2. 5. 2   Composi t i on and Fabr i cat ed For m

Resi n shal l  compr i se a mi ni mum 95. 0 per cent  by wei ght  concent r at i on i n t he 
f or mul at i on.   The f i ni shed f or m shal l  mai nt ai n ul t r avi ol et  st abi l i t y  f or  a 
mi ni mum of  25 year s and be f r ee of  sal t wat er  or  pet r ol eum pr oduct  l eachabl e 
mat er i al s.   No unf used ar eas or  l i ght  pat ches gr eat er  t han 300 mi cr omet er s 
No.  50 s i eve shal l  be i n t he f i nal  f abr i cat ed f or m.   For m shal l  be 38mm 1 
1/ 2 i n t hi ck,  dept h equal  t o desi gn dept h of  wal er ,  and l engt h as r equi r ed 
but  not  l ess t han 3m 10 f t .   Ext er i or  edges shal l  be r ounded t o 19mm 3/ 4 i n 
r adi us.   Col or  shal l  be bl ack.   The f abr i cat ed f or m shal l  have t he 
f ol l owi ng pr oper t i es:

Densi t y ( ASTM D792) 0. 92- 0. 94 g/ cc 57. 5- 58. 7 l b/ cu. f t

Tensi l e St r engt h ( ASTM D638)

    Ul t i mat e,  mi ni mum 31. 7 MPa 4600 psi

    Ul t i mat e El ongat i on,  mi ni mum 250 per cent

I mpact  St r engt h ( ASTM D256)

    Test  Met hod A,  I zod Non- br eak f or  al l  f i ve 
det er mi nat i ons i n sampl e

Har dness ( ASTM D2240) ,  mi ni mum Shor e D 65

Coef f i c i ent  of  Fr i ct i on ( ASTM D1894)

    Ki net i c,  maxi mum 0.13

    St at i c,  maxi mum 0.20

Wat er  Absor pt i on ( ASTM D570) Nil
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Abr asi on I ndex ( r el at i ve t o st eel  = 100) ,  
maximum

10

2. 6   GUI DE PI LES

Gui de pi l es shal l  be pr est r essed concr et e pi l es;  f abr i cat ed and i nst al l ed 
i n accor dance wi t h sect i on 31 62 13. 20 PRECAST/ PRESTRESSED CONCRETE PI LES.   
Pi l e s i ze,  l engt h,  cr oss sect i on and embedment  shal l  be det er mi ned by pi er  
manuf act ur er ' s desi gn. [   Recommended pi l e but t  el evat i on i s[ _____]   [ 1. 5]  m 
[ 5. 0]  f t  above [ ext r eme]  hi gh wat er . ]   Pi l e quant i t y and l ocat i on shal l  be 
as i ndi cat ed on t he dr awi ngs.   Rel ocat i on of  pi l e l ayout  and addi t i onal  
pi l es r equi r ed by t he manuf act ur er ' s desi gn t o r es i st  t he i ndi cat ed desi gn 
l oads,  shal l  be subj ect  t o appr oval  by t he gover nment .

2. 6. 1   Gui de Pi l e Caps

Pr ovi de heavy UV- r esi st ant ,  l ow densi t y pol yet hyl ene pi l i ng caps wi t h an 
est i mat ed l i f e i n excess of  10 year s.   Caps shal l  be cone or  pyr ami d shaped 
and at t ached t o t he pi l i ng t op wi t h st ai nl ess f ast ener s.

2. 7   GANGWAYS

2. 7. 1   Aluminum

Al umi num al l oy shal l  be 6061- T6.   Ext r uded i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  SAE AMS- QQ- A- 200/ 8.

2. 7. 2   St ai nl ess St eel

Type 316 L.

2. 7. 3   Castings

F- 214 Cast  al umi num.   Cast i ngs shal l  be t r ue t o pat t er n,  st r uct ur al l y  sound 
and f r ee f r om bl ow hol es or  ot her  def ect s.

2. 7. 4   Insulators

MIL-I-24768/14 .   Bushi ngs or  separ at i on sheet s shal l  be a mi ni mum of  1. 5mm 
1/ 16 i n t hi ckness.

2. 7. 5   Rollers

CI D A- A- 55619,  UHMW pol yur et hane,  wi t h UV i nhi bi t or s added.   Col or  shal l  be 
black.

[ 2. 8   Recept acl e St at i ons

Recept acl e st at i ons shal l  i ncl ude encl osur e,  mechani cal  i nt er l ocks,  and 
r el at ed wi r i ng and devi ces as i ndi cat ed.

2. 8. 1   Enclosure

Encl osur e shal l  be NEMA I CS 6,  t ype 3R,  f abr i cat ed of  12 gauge st ai nl ess 
st eel .   Pai nt  ASTM D1535 l i ght  gr ay No.  61.   Pai nt  coat i ng syst em shal l  
compl y wi t h I EEE C57. 12. 29.
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2. 8. 2   Mechani cal  I nt er l ocks

UL 231, UL 1686, UL 98.   Mechani cal  i nt er l ock devi ces shal l  i ncor por at e a 
f used di sconnect  saf et y swi t ch and I EC r ecept acl e i n a non- met al l i c ,  
wat er t i ght ,  encl osur e.   The i nt er l ock mechani sm shal l  pr event  maki ng and 
br eaki ng of  power  under  l oad.   Encl osur e shal l  be r at ed NEMA 4X and al so 
r at ed I P67 i n accor dance wi t h CENELEC EN 60529.   I ncl ude mat chi ng pl ug f or  
each mechani cal  i nt er l ock pr ovi ded.   Pl ugs and r ecept acl es shal l  be 
c l assi f i ed t o EN 60309- 1 and EN 60309- 2.

2. 8. 3   Ci r cui t  Br eaker s

UL 489.   I ndi v i dual  mol ded case ci r cui t  br eaker s wi t h vol t age and 
cont i nuous cur r ent  r at i ngs,  number  of  pol es,  over l oad t r i p set t i ng,  and 
shor t  c i r cui t  cur r ent  i nt er r upt i ng r at i ng as i ndi cat ed.

2. 8. 4   Gr ound- Faul t  Ci r cui t  I nt er r upt er  Recept acl es

**************************************************************************
NOTE:   For  NAVFAC LANT pr oj ect s,  use GFI  t er mi nol ogy 
i n l i eu of  GFCI .   NAVFACENGCOM has est abl i shed t hese 
GFCI / GFI  saf et y st andar ds at  a hi gher  l evel  of  
pr ot ect i on t han NFPA 70' s mi ni mum r equi r ement s as a 
r esul t  of  a GAO r epor t  and DOD concer n about  heal t h 
and saf et y.

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

UL 943,  dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Devi ce shal l  be 
capabl e of  det ect i ng cur r ent  l eak of  6 mi l l i amper es or  gr eat er  and t r i ppi ng 
per  r equi r ement s of  UL 943 f or  Cl ass A GFI  devi ces.   Pr ovi de scr ew- t ype,  
s i de- wi r ed wi r i ng t er mi nal s or  pr e- wi r ed ( pi gt ai l )  l eads.   Pr ovi de i n 
nonmet al l i c  box wi t h gasket ed,  weat her pr oof ,  nonmet al l i c  cover  pl at e and 
gasket ed cap over  each r ecept acl e openi ng.   Pr ovi de caps wi t h a 
spr i ng- hi nged f l ap.   Recept acl e shal l  be UL l i s t ed f or  use i n " wet  
l ocat i ons wi t h pl ug i n use. "

] PART 3   EXECUTI ON

3. 1   SURFACE REPAI R

Pr i or  t o er ect i on,  and agai n af t er  i nst al l at i on,  pr ecast  f l oat s shal l  be 
checked f or  damage,  such as cr acki ng,  spal l i ng,  and honeycombi ng.   As 
di r ect ed by t he Cont r act i ng Of f i cer ,  pr ecast  f l oat s t hat  do not  meet  t he 
sur f ace f i ni sh r equi r ement s speci f i ed i n Par t  2 i n par agr aph ent i t l ed 
" Sur f ace Fi ni sh"  shal l  be r epai r ed,  or  r emoved and r epl aced wi t h new 
pr ecast  f l oat s.

3. 2   LAUNCH AND ASSEMBLY

Pr ecast  f l oat s shal l  be l aunched af t er  t he concr et e has at t ai ned t he 
speci f i ed compr essi ve st r engt h,  unl ess ot her wi se appr oved by t he pr ecast  
manuf act ur er .   Assembl e i n accor dance wi t h t he appr oved shop dr awi ngs.   
PCI  MNL- 116 and PCI  MNL- 120 ( Chapt er  8) ,  f or  t ol er ances.   Br ace pr ecast  
f l oat s,  unl ess desi gn cal cul at i ons submi t t ed wi t h t he shop dr awi ngs 
i ndi cat e br aci ng i s not  r equi r ed.   Fol l ow t he manuf act ur er ' s 
r ecommendat i ons f or  maxi mum const r uct i on l oads.

SECTI ON 35 51 13. 00 20  Page 23



3. 3   ANCHORAGE

Pr ovi de anchor age f or  f ast eni ng wor k i n pl ace.   Conceal  f ast ener s wher e 
pr act i cabl e.   Make t hr eaded connect i ons up t i ght  and ni ck t hr eads t o 
pr event  l ooseni ng.

3. 4   WELDING

AWS D1. 4/ D1. 4M f or  wel di ng connect i ons and r ei nf or c i ng spl i ces.   Pr ot ect  
t he concr et e and ot her  r ei nf or c i ng f r om heat  dur i ng wel di ng.   Wel d 
cont i nuousl y al ong t he ent i r e ar ea of  cont act .   Gr i nd smoot h v i s i bl e wel ds 
i n t he f i ni shed i nst al l at i on.   Wel di ng of  epoxy- coat ed r ei nf or c i ng i s not  
allowed.

3. 5   OPENINGS

Hol es or  cut s r equi r i ng r ei nf or c i ng  t o be cut ,  whi ch ar e not  i ndi cat ed on 
t he appr oved shop dr awi ng,  shal l  onl y be made wi t h t he appr oval  of  t he 
Cont r act i ng Of f i cer  and t he pr ecast  manuf act ur er .   Dr i l l  hol es l ess t han 
300 mm 12 i nches i n di amet er  wi t h a di amond t i pped cor e dr i l l .

3. 6   GALVANI ZI NG REPAI R

Repai r  damage t o gal vani zed coat i ngs usi ng ASTM A780/ A780M zi nc r i ch pai nt  
f or  gal vani zed sur f aces damaged by handl i ng,  t r anspor t i ng,  cut t i ng,  
wel di ng,  bol t i ng,  or  aci d washi ng.   Do not  heat  sur f aces t o whi ch r epai r  
pai nt  has been appl i ed.

3. 7   GROUTING

Cl ean and f i l l  i ndi cat ed ar eas,  sol i dl y wi t h nonshr i nk gr out  or  
cement i t i ous gr out .  Pr ovi de r ei nf or c i ng wher e i ndi cat ed.   Remove excess 
gr out  bef or e har deni ng.

3. 8   SEALANTS

Pr ovi de as i ndi cat ed and as speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

        - -  End of  Sect i on - -
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