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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  f l at - shaped or  channel - shaped r oof  
s l abs,  max.  span 8 f eet  o. c.  pl aced over  pur l i ns or  
j oi st s spaced not  mor e t han 2. 5 met er  8 f eet  on 
cent er  t hat  r ecei ve i nsul at i on boar d and bui l t - up 
roofing.

I ncl ude on t he dr awi ngs,  t he f ol l owi ng:

Compl et e desi gn i ndi cat i ng t he char act er  of  t he wor k 
t o be per f or med and gi v i ng t he r oof  f r ami ng,  t ype,  
and si zes of  pur l i ns or  j oi st s,  t hr ust  angl es at  
wal l s,  bear i ng angl es at  r i dges f or  s l opi ng r oof s,  
end bear i ng pl at es,  di mensi ons of  r oof  s l ab uni t s,  
det ai l s  of  pr ecast  cant  uni t s,  det ai l s  of  
cast - i n- pl ace concr et e cant s and ot her  s l opi ng 
sur f aces,  det ai l s  of  openi ngs,  and suf f i c i ent  
di mensi ons t o convey adequat el y t he quant i t y and 
nat ur e of  t he r equi r ed r oof  decki ng.

Assumed l oads and ot her  desi gn dat a as may be 
r equi r ed f or  t he pr oper  pr epar at i on of  shop dr awi ngs.

Pr ecast  concr et e s l abs f or  c l ear  spans exceedi ng 2. 5 
met er  8 f eet  ar e speci f i ed i n Sect i on 03 41 33 
PRECAST STRUCTURAL PRETENSI ONED CONCRETE.

A st r uct ur al  st eel  r oof  f r ami ng syst em,  i ncl udi ng 
st eel  pur l i ns and f r ami ng f or  openi ngs l ar ger  t han 
1/ 2 wi dt h of  r oof  s l abs i n any di mensi on,  i s  
speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

An open- web st eel  j oi st  r oof  f r ami ng syst em i s 
speci f i ed i n Sect i on 05 21 00 STEEL JOI ST FRAMI NG.

Fi r e r esi st ance- r at ed r oof  and cei l i ng const r uct i ons 
usi ng pr ecast  concr et e r oof  decki ng ar e descr i bed i n 
Under wr i t er s Labor at or i es,  I nc. ,  " Fi r e Resi st ance 
Rat i ngs ( BXUV) "  cont ai ned i n UL FRD and t he " Fi r e 
Resi st ance Rat i ngs"  cont ai ned i n AI A CO- 1.  Fi r e 
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r esi st ance r at ed const r uct i on l i mi t s t he t ype and 
spaci ng of  t he r oof  f r ami ng syst em;  t ype of  r oof  
s l ab uni t s and met hod of  f ast eni ng t he r oof  s l abs t o 
t he suppor t i ng f r ame;  cei l i ng const r uct i on;  and r oof  
construction.

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.

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

AASHTO M 182 ( 2005;  R 2017)  St andar d Speci f i cat i on f or  
Bur l ap Cl ot h Made f r om Jut e or  Kenaf  and 
Cot t on Mat s
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AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  C- 21 ( 1992)  El evat ed Sl abs

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA BOOK ( 2015)  AWPA Book of  St andar ds

ASME I NTERNATI ONAL ( ASME)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 2. 6 ( 2010;  Supp 2011)  Fast ener s f or  Use i n 
St r uct ur al  Appl i cat i ons

ASME B18. 21. 1 ( 2009;  R 2016)  Washer s:  Hel i cal  
Spr i ng- Lock,  Toot h Lock,  and Pl ai n Washer s 
( I nch Ser i es)

ASME B18. 22M ( 1981;  R 2017)  Met r i c Pl ai n Washer s

ASME B18. 6. 3 ( 2013;  R 2017)  Machi ne Scr ews,  Tappi ng 
Scr ews,  and Machi ne Dr i ve Scr ews ( I nch 
Series)

ASME B18. 6. 7M ( 1999;  R 2010)  Met r i c Machi ne Scr ews

ASTM I NTERNATI ONAL ( ASTM)

ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C171 ( 2016)  St andar d Speci f i cat i on f or  Sheet  
Mat er i al s f or  Cur i ng Concr et e

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C387/ C387M ( 2015)  St andar d Speci f i cat i on f or  
Packaged,  Dr y,  Combi ned Mat er i al s  f or  
Mor t ar  and Concr et e

ASTM C514 ( 2004;  R 2014)  St andar d Speci f i cat i on f or  
Nai l s f or  t he Appl i cat i on of  Gypsum Boar d

ASTM C595/ C595M ( 2017)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C618 ( 2017)  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 C989/ C989M ( 2017)  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 D312/ D312M ( 2016a)  St andar d Speci f i cat i on f or  Asphal t  
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Used i n Roof i ng

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

FS UU- B- 790 ( Rev A;  Not i ce 2)  Bui l di ng Paper  Veget abl e 
Fi ber :   ( Kr af t ,  Wat er pr oof ed,  Wat er  
Repel l ent  and Fi r e Resi st ant )

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.

Use t he " S"  Cl assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   An " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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:
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SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

I nst al l at i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

SD- 03 Pr oduct  Dat a

Cl i ps[ ;  G[ ,  [ ____] ] ]

Nai l s[ ;  G[ ,  [ ____] ] ]

Thr eaded Fast ener s[ ;  G[ ,  [ ____] ] ]

Joi nt  Seal i ng Compounds[ ;  G[ ,  [ ____] ] ]

Pr ecast  Concr et e Roof  Sl abs[ ;  G[ ,  [ ____] ] ]

Pr ecast  Cur b Uni t s[ ;  G[ ,  [ ____] ] ]

Packaged Concr et e Mat er i al s[ ;  G[ ,  [ ____] ] ]

Absor pt i on Cover [ ;  G[ ,  [ ____] ] ]

Moi st ur e- Ret ai ni ng Cover [ ;  G[ ,  [ ____] ] ]

SD- 05 Desi gn Dat a

Desi gn Anal ysi s[ ;  G[ ,  [ ____] ] ]

Cal cul at i ons[ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

Nai l  Dr i v i ng and Nai l  Pul l i ng Test s[ ;  G[ ,  [ ____] ] ]

St r engt h Test s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

Pr ecast  Concr et e Roof  Sl abs[ ;  G[ ,  [ ____] ] ]

Pr ecast  Cur b Uni t s[ ;  G[ ,  [ ____] ] ]

Cl i ps[ ;  G[ ,  [ ____] ] ]

Nai l s[ ;  G[ ,  [ ____] ] ]

Thr eaded Fast ener s[ ;  G[ ,  [ ____] ] ]

Cement  Gr out  Joi nt  Seal i ng Mat er i al s[ ;  G[ ,  [ ____] ] ]

Bi t umi nous Joi nt  Seal i ng Mat er i al s[ ;  G[ ,  [ ____] ] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on I nst r uct i ons[ ;  G[ ,  [ ____] ] ]
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PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Submi t  f abr i cat i on dr awi ngs f or  pr ecast  concr et e deck uni t s.   On t he 
dr awi ngs,  pr ovi de di mensi ons,  s i ze,  and number  of  openi ngs t o be cut .

Pr ovi de and submi t  i nst al l at i on dr awi ngs f or  pr ecast  concr et e r oof  s l abs 
and cast - i n- pl ace cur b uni t s.   On t he dr awi ngs,  pr ovi de det ai l s  and l ayout s 
i ndi cat i ng st r uct ur al  f r ami ng,  l ocat i on and l engt h of  concr et e s l abs 
cor r espondi ng wi t h t he sequence and pr ocedur e t o be f ol l owed i n pl aci ng and 
f ast eni ng r oof  s l abs,  and l ocat i on and t ype of  f ast ener s.   Ensur e t hat  
dr awi ngs al so show det ai l s  of  cur b uni t s i ndi cat i ng l ocat i on of  cant s,  
cr i cket s,  dr ai nage saddl es,  and ot her  s l opi ng sur f aces.

2. 2   COMPONENTS

2. 2. 1   Cl i ps and Nai l s

Use zi nc-  or  cadmi um- pl at ed st eel  st r i p c l i ps,  not  l ess t han 0. 76 
mi l l i met er  0. 0299- i nch t hi ck ( manuf act ur er ' s st andar d 0. 76 mi l l i met er )  
22- gage.   Ensur e c l i ps ar e f or med t o f i t  t he t op f l ange of  st eel  beam 
pur l i ns or  st eel  j oi st s havi ng st eel  angl e t op chor ds,  and of  desi gn 
r ecommended by t he pr ecast  concr et e r oof  s l ab manuf act ur er .

Use r oof i ng nai l s t hat  ar e 32 mi l l i met er  1- 1/ 4- i nches l ong,  gal vani zed 
st eel ,  conf or mi ng t o ASTM C514,  Type I I ,  St y l e 20.

Submi t  manuf act ur er ' s cat al og pr oduct  dat a f or  c l i ps and nai l s.

Submi t  cer t i f i cat es of  compl i ance f or  c l i ps and nai l s showi ng conf or mance 
wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

2. 2. 2   Thr eaded Fast ener s

Pr ovi de f ast ener s t hat  consi st  of  machi ne scr ews,  nut s,  and washer s.

Use sl ot t ed,  f l at head,  gal vani zed,  car bon st eel  machi ne scr ews conf or mi ng 
to ASME B18. 6. 7M ASME B18. 6. 3,  Type I ,  St y l e 2s.

Use hexagon,  gal vani zed,  car bon st eel  nut s conf or mi ng t o ASME B18. 2. 6 
ASME B18. 2. 2,  Type I I ,  St y l e 10.

Pr ovi de r ound- t ype,  gal vani zed,  car bon st eel ,  gener al - pur pose assembl y 
washer s conf or mi ng t o ASME B18. 22M ASME B18. 21. 1,  Type A,  Gr ade I ,  Cl ass A.

Submi t  manuf act ur er ' s cat al og pr oduct  dat a f or  t hr eaded f ast ener s.

Submi t  cer t i f i cat es of  compl i ance f or  t hr eaded f ast ener s showi ng 
conf or mance wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

2. 3   MATERIALS

**************************************************************************
NOTE:   I ndi cat e pr ecast - concr et e r oof  s l ab 
dimensions.

**************************************************************************
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2. 3. 1   Pr ecast  Concr et e Roof  Sl abs

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aphs when channel  
r oof  s l abs ar e r equi r ed.

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

Pr ovi de i nst al l at i on i nst r uct i ons t hat  i ndi cat e t he manuf act ur er ' s 
r ecommended i nst al l at i on met hods and sequence.

Pr ovi de manuf act ur er ' s cat al og dat a f or  al l  accessor i es i ncl udi ng nai l s,  
t hr eaded f ast ener s,  and j oi nt  seal i ng compounds.

Submi t  desi gn anal ysi s and cal cul at i ons f or  pr ecast  concr et e r oof  s l abs.

Submi t  cer t i f i cat es of  compl i ance f or  pr ecast  concr et e r oof  s l abs showi ng 
conf or mance wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

Submi t  t est  r epor t s f or  pr ecast  concr et e r oof  s l abs r egar di ng nai l  dr i v i ng 
and nai l  pul l i ng t est s and st r engt h t est s i n accor dance wi t h ACI  C- 21.

**************************************************************************
NOTE:   Del et e when usi ng channel  r oof  s l ab.

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

Ensur e r oof  s l abs ar e f l at  or  pl ank- shaped and conf or m t o ACI  C- 21,  Type I  
or  Type I I ,  wi t h t he f ol l owi ng modi f i cat i ons:

a.   Ensur e f l at  s l abs have wi r e mesh r ei nf or c i ng i n bot h t op and bot t om of  
t he s l ab.

b.   Sl abs have nai l i ng edges.

**************************************************************************
NOTE:   Del et e one of  t he f ol l owi ng t wo par agr aphs as 
appl i cabl e t o t he pr oj ect .   When spaci ng of  t he 
st r uct ur al  f r ami ng member s i s l ess t han 1. 5 met er  
5- f eet ,  del et e t he f i r st  of  t he f ol l owi ng 
par agr aphs.   When spaci ng of  t he st r uct ur al  f r ami ng 
member s exceeds 1. 5 met er  5- f eet ,  del et e t he second 
of  t he f ol l owi ng par agr aphs.

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

c.   Ensur e f l at  s l abs have t ongue- and- gr oove edges on s i des and squar e 
edges on ends,  except  t hat  edges f or  exposed r oof  s i des ar e squar e.

d.   Ensur e f l at  s l abs have t ongue- and- gr oove edges on s i des and ends,  
except  t hat  edges f or  exposed r oof  s i des and ends ar e squar e.

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aphs when f l at  or  
pl ank r oof  s l abs ar e r equi r ed.

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

Use channel  shaped pr ecast  concr et e r oof  s l abs conf or mi ng t o ACI  C- 21,  Type 
I  or  Type I I ,  wi t h t he f ol l owi ng modi f i cat i ons:

a.   Rei nf or ce channel  s l abs wi t h st eel - wi r e mesh i n t he web sect i on and one
12. 7 mi l l i met er  No.  4 st eel  r ei nf or c i ng bar  i n each f l ange.
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b.   Ensur e s l abs have nai l i ng edges.

**************************************************************************
NOTE:   The f ol l owi ng par agr aph appl i es t o bot h f l at  
and channel  r oof  s l abs.

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

c.   Ensur e t hat  r oof  s l abs,  not  sui t abl e f or  nai l i ng,  have wood i nser t s.   
Pr essur e t r eat  wood usi ng a wat er - bor ne pr eser vat i ve and at t ai n t he 
mi ni mum net  r et ent i on of  t he sol i d pr eser vat i ve f or  l umber  used i n 
pr ot ect ed l ocat i ons,  i n accor dance wi t h AWPA BOOK.   Ensur e t hat  i nser t s 
ar e at  l east  50 by 75 mi l l i met er  ( nomi nal ) ,  37. 5 by 62. 5 
mi l l i met er ( dr essed)  2- by 3- i nches ( nomi nal ) ,  1. 5- by 2. 5- i nches( dr essed) ,  
i n sect i on,  pl aced i n r ows on 600 mi l l i met er  24- i nches on cent er ,  and 
par al l el  wi t h t he r oof  s l ope.   Ensur e i nser t s ar e set  f l ush wi t h 
sur f aces of  s l abs and r i gi dl y secur ed i n pl ace wi t h anchor s desi gned 
and spaced t o pr ovi de t he hol di ng st r engt h r equi r ed f or  subsequent  
nai l i ng of  r oof i ng.

[ 2. 3. 2   Pr ecast  Cur b Uni t s

**************************************************************************
NOTE:   Del et e par agr aph headi ng and t he f ol l owi ng 
par agr aphs when pr ecast  cur b uni t s,  such as cur bs 
f or  vent s,  skyl i ght s,  and ot her  uni t s not  i n t he 
same pl ane as t he r oof  decki ng,  ar e not  r equi r ed.

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

Const r uct  cur b uni t s of  t he same mat er i al ,  r ei nf or ce f or  same st r engt h 
r equi r ement s as pr ecast  concr et e r oof  s l abs.   Desi gn pr ecast  cur b uni t s t o 
f i t  secur el y i n t he anchor age pr ovi ded by st r uct ur al  f r ami ng member s.

Submi t  manuf act ur er ' s cat al og dat a f or  al l  accessor i es i ncl udi ng nai l s,  
t hr eaded f ast ener s,  and j oi nt  seal i ng compounds.

Submi t  cer t i f i cat es of  compl i ance f or  pr ecast  cur b uni t s showi ng 
conf or mance wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

] 2. 3. 3   Cement  Gr out  Joi nt  Seal i ng Mat er i al s

[ Pr ovi de bl ended hydr aul i c cement  t hat  conf or ms t o ASTM C595/ C595M,  Type 
[_____].

][ Pr ovi de por t l and cement  t hat  conf or ms t o ASTM C150/ C150M,  Type I .

] Ensur e t hat  aggr egat e f or  cement  gr out  i s  c l ean,  shar p,  uni f or ml y gr aded,  
nat ur al  or  manuf act ur ed sand conf or mi ng t o ASTM C33/ C33M.

Submi t  manuf act ur er ' s cat al og pr oduct  dat a f or  cement  gr out  j oi nt  seal i ng 
materials.

Submi t  cer t i f i cat es of  compl i ance f or  pr ecast  cur b uni t s showi ng 
conf or mance wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

2. 3. 4   Bi t umi nous Joi nt  Seal i ng Mat er i al s

Pr ovi de bi t umi nous cement  t hat  i s  st eep asphal t  f or  use i n const r uct i ng 
bui l t - up r oof  cover i ngs conf or mi ng t o ASTM D312/ D312M,  Type I V.
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Compose j oi nt - seal i ng t ape of  t wo l ayer s of  uncr eped kr af t  paper  uni t ed by 
st eep asphal t  wi t h appr oxi mat el y 13 by 8 mi l l i met er  1/ 2-  by 1/ 3- i nch 
gl ass- f i ber  r ei nf or cement  embedded i n t he asphal t  l ami nat e.   Tape t o meet  
r equi r ement s of  FS UU- B- 790,  Type I ,  Gr ade C,  St y l e 4,  wi t h t he f ol l owi ng 
modifications:

a.   Ensur e t hat  wi dt h i s 150 mi l l i met er  6- i nches.

b.   Dr y t ensi l e st r engt h cannot  be l ess t han 6150 newt on per  met er  35 
pounds per  i nch wi dt h,  bot h di r ect i ons.

Submi t  manuf act ur er ' s cat al og pr oduct  dat a f or  bi t umi nous j oi nt  seal i ng 
materials.

Submi t  cer t i f i cat es of  compl i ance f or  bi t umi nous j oi nt  seal i ng mat er i al s 
showi ng conf or mance wi t h r ef er enced st andar ds cont ai ned i n t hi s sect i on.

2. 3. 5   Packaged Concr et e Mat er i al s

Ensur e t hat  concr et e mat er i al s ar e packaged,  dr y,  combi ned mat er i al s f or  
concr et e conf or mi ng t o ASTM C387/ C387M,  l i ght wei ght  concr et e ( usi ng nat ur al  
sand) ,  and have t he f ol l owi ng pr oper t i es:

Property Value

Compr essi ve st r engt h at  28 days Not  l ess t han 20 Megapascal

Maxi mum aggr egat e si ze 9. 5 mi l l i met er s

Slump Not  mor e t han 75 mi l l i met er s

Tot al  ai r  cont ent  by vol ume Not  l ess t han 6 nor  mor e t han 10 per cent

Property Value

Compr essi ve st r engt h at  28 days Not  l ess t han 3, 000 psi

Maxi mum aggr egat e si ze 3/8-inch

Slump Not  mor e t han 3- i nches

Tot al  ai r  cont ent  by vol ume Not  l ess t han 6 nor  mor e t han 10 per cent

**************************************************************************
NOTE:   Gr ound gr anul at ed bl ast - f ur nace sl ag i s one 
of  t he mat er i al s  l i s t ed i n t he EPA' s Compr ehensi ve 
Pr ocur ement  Gui del i nes ( CPG)
( http://www.epa.gov/cpg/ ) .   I f  t he 
Ar chi t ect / Engi neer  det er mi nes t hat  use of  cer t ai n 
mat er i al s meet i ng t he CPG cont ent  st andar ds and 
gui del i nes woul d r esul t  i n i nadequat e compet i t i on,  
do not  meet  qual i t y /  per f or mance speci f i cat i ons,  ar e 
avai l abl e at  an unr easonabl e pr i ce or  ar e not  
avai l abl e wi t hi n a r easonabl e t i me f r ame,  t he 
Ar chi t ect / Engi neer  may submi t  wr i t t en j ust i f i cat i on 
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and suppor t i ng document at i on f or  not  pr ocur i ng 
desi gnat ed i t ems cont ai ni ng r ecover ed mat er i al .  
Submi t  wr i t t en j ust i f i cat i on on a Request  f or  Wai ver  
For m t o t he NASA Envi r onment al  Pr ogr am Manager  f or  
appr oval .   The Request  f or  Wai ver  For m i s l ocat ed i n 
t he NASA Pr ocedur es and Gui del i nes ( NPG 8830. 1)  (
http://nodis3.gsfc.nasa.gov ).

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

[ Ensur e t hat  mat er i al s used as i ngr edi ent s i ncl ude:   [ Bl ended hydr aul i c 
cement  conf or mi ng t o ASTM C595/ C595M]  [ Fl y ash conf or mi ng t o ASTM C618, 
Cl ass C or  F]  [ Gr ound gr anul at ed bl ast  f ur nace sl ag conf or mi ng t o 
ASTM C989/ C989M,  [ Gr ade 120. ] ]

] Pr ovi de manuf act ur er ' s cat al og pr oduct  dat a f or  packaged concr et e mat er i al s.

2. 3. 6   Wat er  f or  Mi x i ng Cement  Gr out  and Concr et e

Use pot abl e wat er  f or  mi x i ng cement  gr out  and concr et e.

2. 3. 7   Concr et e Cur i ng Mat er i al s

Ensur e t he absor pt i on cover  f or  cur i ng concr et e i s  bur l ap c l ot h made f r om 
j ut e or  kenaf ,  conf or mi ng t o AASHTO M 182,  Cl ass 3.

Ensur e t he moi st ur e- r et ai ni ng cover  f or  cur i ng concr et e i s whi t e wat er pr oof  
paper  or  whi t e opaque pol yet hyl ene sheet  conf or mi ng t o ASTM C171.

Pr ovi de manuf act ur er ' s cat al og pr oduct  dat a f or  absor pt i on cover s and 
moi st ur e- r et ai ni ng cover s.

PART 3   EXECUTI ON

I nst al l  pr ecast  r oof  s l abs and accessor i es i n accor dance wi t h t he appr oved 
dr awi ngs and as speci f i ed.

3. 1   PREPARATION

Ensur e t he suppor t i ng wal l s,  pur l i ns or  j oi st s,  and ot her  suppor t i ng 
member s ar e i n pl ace bef or e t he pl aci ng of  pr ecast  r oof  s l abs i s st ar t ed.   
Do not  pl ace r oof  s l abs dur i ng,  or  whi l e t her e i s a t hr eat  of ,  r ai n or  snow.

3. 1. 1   Concr et e Roof  Sl ab Pl acement

Pl ace each r oof  s l ab on st r uct ur al  f r amewor k t o bear  on at  l east  t wo 
st r uct ur al  f r ami ng member s.   Ensur e t hat  end bear i ng i s not  l ess t han 50 
mi l l i met er  2- i nches.   For  r oof  s l abs havi ng squar e edges,  ensur e t he ends 
occur  over  a st r uct ur al  f r ami ng member .   Wher e i nst al l at i on r equi r es 
cut t i ng r oof  s l abs,  ensur e t he cut  ends occur  over  suppor t s at  t he wal l  or  
at  openi ngs.   Cut  r oof  s l abs as speci f i ed.

**************************************************************************
NOTE:   Del et e f ol l owi ng par agr aph when t he spaci ng 
of  t he st r uct ur al  f r ami ng member s exceeds 1. 5 met er  
5- f eet ,  or  when f l at  s l abs havi ng t ongue- and- gr oove 
edge on ends ar e not  r equi r ed.

**************************************************************************
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Ends of  r oof  s l abs havi ng t ongue- and- gr oove edges on ends do not  need t o 
occur  over  a st r uct ur al  f r ami ng member ;  st agger  such end j oi nt s i n adj acent  
rows.

Al i gn r oof  s l abs i n each r ow end t o end,  wi t h adj acent  r ows par al l el .   
Al i gnment  does not  depend on adj acent  wal l s or  st r uct ur al  f r ami ng member s 
bei ng accur at el y squar e.

3. 2   INSTALLATION

3. 2. 1   Fast eni ng Roof  Sl abs

Fast en r oof  s l abs t o each st r uct ur al  f r amewor k member  by means of  c l i ps and 
nai l s.   Wher e possi bl e,  al t er nat e c l i ps i n posi t i on so t hat  each cl i p i s  
f aci ng i n t he opposi t e di r ect i on of  t he next  c l i p.   Secur e c l i ps t o r oof  
s l abs wi t h one nai l  per  c l i p and f i t  t o t he t op f l ange or  chor d of  
st r uct ur al  f r amewor k member  by s l ot s i n t he c l i ps f or med f or  t hi s pur pose.

When t he r oof  s l ope i s gr eat er  t han a 1 t o 4 r at i o,  f ast en r oof  s l abs t o 
suppor t i ng member s by t hr eaded f ast ener s i n addi t i on t o t he c l i ps 
speci f i ed.   Ensur e t hat  t hr eaded f ast ener s ar e not  l ess t han 13 mi l l i met er  
1/ 2- i nch i n di amet er .   Use count er sunk f ast ener  heads.   At t ach f ast ener s t o 
t he t op f l ange or  chor d of  suppor t i ng member s by means of  of f set  c l i ps or  
ot her  appr oved met hod.   Ensur e t hat  t hr eaded f ast ener s ar e not  l ess t han 
one f ast ener  per  3 squar e met er  30 squar e f eet  of  r oof  ar ea.

3. 2. 2   Cut t i ng and Fi t t i ng

**************************************************************************
NOTE:   Fr ame openi ngs i n pr ecast  r oof  s l abs l ar ger  
t han one- hal f  t he r oof  s l ab wi dt h i n any di mensi on 
wi t h suppor t i ng member s t hat  ar e pr ovi ded as a par t  
of  t he r oof  f r ami ng syst em.

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

Per f or m r oof  s l ab cut t i ng and f i t t i ng as r equi r ed by t he appr oved dr awi ngs 
f or  passage of  ot her  wor k pr oj ect i ng t hr ough or  adj acent  t o t he r oof  
decki ng.   Ensur e t he cut s ar e st r ai ght  and cl ean t hr ough r oof  s l abs and at  
90 degr ees t o sever ed sur f aces wi t hout  br eaki ng,  spal l i ng,  or  appr eci abl e 
cr umbl i ng at  edges.

3. 2. 3   Seal i ng Joi nt s

Af t er  r oof  s l abs have been pl aced and f ast ened,  seal  t he t op por t i on of  
j oi nt s as speci f i ed.

Fi l l  j oi nt s at  r i dges and hi ps and t ongue- and- gr oove j oi nt s wi t h cement  
gr out .   Pr ovi de cement  gr out  t hat  consi st s of  por t l and cement ,  sand,  and 
wat er  mi xed t o manuf act ur es i nst r uct i ons.   Pl ace gr out  so as t o be even 
wi t h t he t op sur f ace of  r oof  s l abs.   Remove excess gr out  and gi ve gr out  
sur f ace a smoot h f i ni sh.

Seal  ot her  j oi nt s wi t h speci f i ed bi t umi nous j oi nt  seal i ng mat er i al s .   
Cent er  j oi nt  seal i ng t ape over  t he j oi nt  and embedded i n hot  bi t umi nous 
cement  appl i ed at  t he r at e of  6 t o 8 k i l ogr am per  10 squar e met er  15 t o 20 
pounds per  100 squar e f eet  of  j oi nt  seal i ng t ape.   Pr ovi de end l aps t hat  
ar e l ess t han 100 mi l l i met er  4 i nches.   Remove excess bi t umen and ensur e 
t hat  t he j oi nt  seal i ng t ape sur f ace i s smoot h and f r ee of  wr i nkl es.
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3. 2. 4   I nst al l at i on Of  Pr ecast  Cur b Uni t s

**************************************************************************
NOTE:   Del et e par agr aph headi ng and f ol l owi ng 
par agr aph when pr ecast  cur b uni t s  ar e not  r equi r ed.

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

I nst al l  pr ecast  cur b uni t s i n accor dance wi t h appr oved dr awi ngs.

3. 2. 5   Fi l l  f or  Sl opi ng Sur f aces

Ensur e t hat  f i l l  f or  cur b cant s and ot her  s l opi ng sur f aces consi st s of  t he 
speci f i ed packaged concr et e mat er i al s mi xed wi t h wat er .

Mi x concr et e ei t her  manual l y or  by mechani cal  mi xer ,  usi ng t he quant i t y of  
wat er  i ndi cat ed on packaged concr et e mat er i al s.   Accur at el y measur e wat er  
used i n manual  mi xi ng.   Equi p mechani cal  mi xer  wi t h a devi ce t o measur e and 
cont r ol  t he amount  of  wat er  used.   Keep mi xer  dr ums,  mi xi ng boxes,  t ool s,  
and ot her  mi xi ng equi pment  c l ean and f r ee f r om har dened l umps of  concr et e.

Handl e concr et e mi xt ur e f r om t he poi nt  of  mi x i ng and t r ansf er r ed t o 
concr et e conveyi ng equi pment  and t o l ocat i ons of  f i nal  deposi t  as r api dl y 
as possi bl e by met hods t hat  pr event  segr egat i on and l oss of  concr et e mi x 
mat er i al s.   Ensur e t hat  mechani cal  equi pment  f or  conveyi ng concr et e 
mi xt ur es i s of  such s i ze and desi gn as t o ensur e a uni f or m,  cont i nuous f l ow 
of  concr et e mi xt ur e at  t he del i ver y end.   For  concr et e conveyi ng equi pment ,  
mai nt ai n t he i nner  sur f aces f r ee of  har dened concr et e,  debr i s,  wat er ,  snow,  
i ce,  or  ot her  del et er i ous mat er i al s.

Pl ace and scr eed concr et e mi xt ur e i n a cont i nuous oper at i on unt i l  pl aci ng a 
sect i on i s compl et ed.   Ensur e t he f i ni shed sur f ace i s f r ee of  humps or  
hol l ows;  s l oped t o dr ai ns;  uni f or m,  smoot h,  even pl ane;  and of  gr anul ar  
texture.

I mmedi at el y f ol l owi ng t he concr et e f i ni shi ng oper at i on,  ensur e t he concr et e 
i s kept  cont i nuousl y moi st  f or  at  l east  72 hour s by cover i ng t he concr et e 
sur f ace wi t h a speci f i ed absor pt i ve cover  f or  cur i ng concr et e,  or  kept  
cont i nuousl y wet ,  by cover i ng concr et e sur f ace wi t h a speci f i ed 
moi st ur e- r et ai ni ng cover  f or  cur i ng concr et e,  or  by a combi nat i on of  bot h 
cur i ng met hods.

Dur i ng t he concr et e cur i ng per i od,  pr ot ect  concr et e f r om damage caused by 
r ai n or  r unni ng wat er ,  by excessi vel y col d or  hot  t emper at ur es,  and f r om 
damagi ng mechani cal  di st ur bances.

3. 2. 6   Col d- Weat her  Li mi t at i ons

Do not  per f or m j oi nt  seal i ng,  concr et e mi xi ng,  or  pl aci ng when t he ambi ent  
t emper at ur e i s 5 degr ees C 40 degr ees F or  bel ow.

3. 3   ADJUSTI NG AND CLEANI NG

Upon compl et i on of  r oof  decki ng wor k,  sweep r oof  sur f aces c l ean of  debr i s 
and ot her  f or ei gn mat t er  and i n a condi t i on r eady t o r ecei ve r oof i ng.

3. 4   PROTECTION
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Pr ot ect  f i ni shed r oof  decki ng f r om damage by weat her  and const r uct i on 
oper at i ons unt i l  r oof i ng i s i nst al l ed.

        - -  End of  Sect i on - -
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