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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  met al l i c  t ype conduct i ve/ spar k 
r esi st ant  concr et e f l oor  f i ni sh f or  or dnance and 
ot her  s i mi l ar  st r uct ur es over  a bonded f l oor  t oppi ng 
wi t h a t hi ckness of  2 i nches or  gr eat er  or  a 
monol i t hi c base sl ab.   For  ot her  i nst al l at i on 
pr ocedur es,  edi t  speci f i cat i on accor di ngl y.

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

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

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

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

**************************************************************************
NOTE:   Do not  use t he t ype of  f l oor  f i ni sh speci f i ed 
i n t hi s sect i on i n hospi t al s,  l abor at or i es,  or  ot her  
s i mi l ar  occupanci es wher e sani t at i on i s a pr i mar y 
consi der at i on.   Thi s gui de speci f i cat i on does not  
cover  t i l e or  f l ui d- appl i ed conduct i ve f l oor i ng.   
Such syst ems may be f ound i n Sect i on 09 65 00 
RESI LI ENT FLOORI NG or  Sect i on 09 67 23. 14 CHEMI CAL 
RESI STANT RESI NOUS FLOORI NG.

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

**************************************************************************
NOTE:   Thi s i s  a ver y speci al i zed pr oduct  and must  
be wel l  r esear ched bef or e t hi s speci f i cat i on i s 
used.   Check wi t h usi ng act i v i t y t o ensur e t hat  t hi s 
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t ype of  f l oor  f i ni sh i s chemi cal l y compat i bl e wi t h 
expl osi ves and sol vent s cont empl at ed f or  use i n 
pr oposed f aci l i t y .

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

**************************************************************************
NOTE:   On t he dr awi ngs,  show:

1.   Ext ent  of  met al l i c  t ype conduct i ve and spar k 
r esi st ant  concr et e f l oor  f i ni sh.

2.   Requi r ed s l opes,  f l oor  dr ai ns,  and appr opr i at e 
details.

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

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 CONCRETE I NSTI TUTE ( ACI )

ACI  117 ( 2010;  Er r at a 2011)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  302. 1R ( 2015)  Gui de f or  Concr et e Fl oor  and Sl ab 
Construction

ASTM I NTERNATI ONAL ( ASTM)

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C1602/ C1602M ( 2018)  St andar d Speci f i cat i on f or  Mi xi ng 
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Wat er  Used i n Pr oduct i on of  Hydr aul i c 
Cement  Concr et e

ASTM C33/ C33M ( 2018)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

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 C94/ C94M ( 2018)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM E1155 ( 2014)  St andar d Test  Met hod f or  
Det er mi ni ng Fl oor  Fl at ness and Fl oor  
Level ness Number s

ASTM F150 ( 2006;  R 2013)  St andar d Test  Met hod f or  
El ect r i cal  Resi st ance of  Conduct i ve and 
St at i c Di ssi pat i ve Resi l i ent  Fl oor i ng

1. 2   SUBMITTALS

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

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

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

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

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
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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 wi t h 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- 03 Pr oduct  Dat a

Gr aded I r on

Cur i ng Compound

Wat er  Reduci ng Admi xt ur e

Hi gh Range Wat er  Reduci ng Admi xt ur e

SD- 04 Sampl es

Conduct i ve and Spar k- Resi st ant  Fl oor  Fi ni sh

SD- 05 Desi gn Dat a

Mi x Desi gn

SD- 06 Test  Repor t s

Cement

Aggregate

Admixtures

Conduct i v i t y and Spar k Resi st ance

Water

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

Met al l i c  Sur f aci ng

Cur i ng of  Fl oor  Fi ni sh

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

Conduct i ve Spar k- Resi st ant  Fl oor  Fi ni sh,  Dat a Package 1;  G[, 
[_____]]

1. 3   PERFORMANCE REQUI REMENTS

1. 3. 1   Conductivity

**************************************************************************
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NOTE:   I ncl ude r equi r ement  f or  mi ni mum r esi st ance 
when el ect r i cal  conveni ence out l et s ar e pr ovi ded 
ar ound or  above f l oor  ar ea.   Thi s usual l y occur s 
onl y i n wor k and equi pment  assembl y ar eas.  Use 5000 
ohms f or  120 vol t  ser vi ce,  10, 000 ohms f or  240 vol t  
ser vi ce,  and 20, 000 ohms f or  440 vol t  ser vi ce.  I f  
el ect r i cal  ser vi ce i s gr eat er  t han 440 vol t s,  
consul t  NAVSEA f or  gui dance.

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

Fl oor  f i ni sh must  have a [ mi ni mum el ect r i cal  r esi st ance of  [ 5, 000]  [ 10, 000]  
[ 20, 000]  ohms and a]  maxi mum aver age el ect r i cal  r esi st ance of  1, 000, 000 
ohms.   Measur e el ect r i cal  r esi st ances on condi t i oned sampl e s l ab and on 
condi t i oned pr oj ect  s l ab usi ng met hod of  t est  speci f i ed her ei n.

1. 3. 2   Spar k Resi st ance

Fl oor  f i ni sh must  pr oduce no spar k when t est ed usi ng met hod of  t est  
speci f i ed her ei n.

1. 4   ENVI RONMENTAL CONDI TI ONS

Do not  st ar t  wor k unl ess envi r onment al  condi t i ons conf or m t o manuf act ur er ' s 
pr i nt ed i nst r uct i ons.  Mai nt ai n r ecommended envi r onment al  condi t i ons wi t hout  
i nt er r upt i on dur i ng appl i cat i on and cur i ng pr ocesses.

1. 5   MANUFACTURER' S REPRESENTATI VE

**************************************************************************
NOTE:   The r equi r ement s f or  t he pr esence of  a 
qual i f i ed t echni cal  r epr esent at i ve of  t he met al l i c  
sur f aci ng mat er i al  manuf act ur er  shoul d be r et ai ned 
onl y f or  appl i cat i ons wher e st r i c t  compl i ance wi t h 
i nst al l at i on pr ocedur es i s consi der ed t o be cr i t i cal .

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

Have manuf act ur er ' s t echni cal  r epr esent at i ve pr esent  dur i ng st ar t - up of  
each phase of  wor k i ncl udi ng i nspect i on of  gr oundi ng mat er i al s,  pr epar at i on 
of  base sl ab,  mi xi ng and pl aci ng concr et e t oppi ng,  appl i cat i on of  dust ed- on 
met al l i c  sur f aci ng,  cur i ng and t est i ng.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  manuf act ur ed mat er i al s i n manuf act ur er ' s or i gi nal  unbr oken packages 
or  cont ai ner s pl ai nl y l abel ed wi t h manuf act ur er ' s names,  br ands,  l ot  
number s,  and pr oduct  expi r at i on dat e.   Use moi st ur e- r esi st ant  cont ai ner s.  
St or e mat er i al s i n dr y,  weat her t i ght  encl osur es and handl e i n a manner  t hat  
wi l l  pr event  i nc l usi on of  f or ei gn mat er i al s or  damage by dampness.

1. 7   CONDUCTI VE AND SPARK- RESI STANT FLOOR FI NI SH SAMPLE
**************************************************************************

NOTE:   I f  t he desi gn t hi ckness of  t he t oppi ng i s 
l ess t han 50 mm 2 i nches,  i nser t  desi gn t hi ckness i n 
t he bl ank and r emove t he 50 mm 2 i nch r equi r ement .

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

Bef or e wor k i s st ar t ed,  pr epar e,  t est ,  and submi t  sampl e of  conduct i ve and 
spar k- r esi st ant  f l oor  f i ni sh,  1. 22 met er s 4 f eet  squar e and [ 50] [ _____]  mm 
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[ 2] [ _____]  i nches t hi ck.   Cast  sampl e on 12 mm 1/ 2 i nch t hi ck pl ywood base 
cover ed wi t h pol yet hyl ene f i l m.   Mi x and appl y t oppi ng i n accor dance wi t h 
t hi s speci f i cat i on,  i ncl udi ng t r owel i ng,  cur i ng,  and pr ot ect i on.

Test  f l oor  f i ni sh sampl e f or  compl i ance wi t h t he conduct i v i t y and spar k 
r esi st ance r equi r ement s speci f i ed her ei n.   Per f or m t est i ng usi ng an 
appr oved i ndependent  t est i ng l abor at or y.

PART 2   PRODUCTS

2. 1   FLOOR FI NI SH MATERI ALS

2. 1. 1   Por t l and Cement

ASTM C150/ C150M,  Type I  [ or  I I ] .   Submi t  t est  r epor t  showi ng compl i ance 
with ASTM C150/ C150M.

2. 1. 2   Aggregate

ASTM C33/ C33M,  except  as speci f i ed bel ow.   Pr ovi de pea gr avel ,  s i l i ca,  
t r apr ock,  or  ot her  appr oved mat er i al s of  equi val ent  har dness.   Conf or m t o 
t he f ol l owi ng gr adat i on:

Mesh Per cent  Passi ng

 9. 5 mm 3/ 8 i nch 100

 4. 75 mm No.  4 95-100

 2. 36 mm No.  8 65-80

 1. 18 mm No.  16 45-65

 0. 60 mm No.  30 25-45

 0. 30 mm No.  50 5-15

 0. 15 mm No.  100 0-5

Submi t  t est  r epor t  showi ng compl i ance wi t h ASTM C33/ C33M.

2. 1. 3   Admixtures

**************************************************************************
NOTE:   Speci f y t hese admi xt ur es wher e i ncr eased 
sl ump i s benef i c i al  wi t h r espect  t o ease of  
pl acement ,  consol i dat i on,  met al l i c  har dener  
appl i cat i on,  or  wher e a del ay of  i ni t i al  set  i s  
desi r abl e due t o hi gh t emper at ur e and l ow humi di t y  
conditions.

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

ASTM C494/ C494M.   Wat er  r educi ng,  nor mal  set t i ng ( Type A) ;  wat er  r educi ng 
admi xt ur e ( Type D) ;  or  hi gh r ange wat er  r educi ng admi xt ur e ( Type F) .   
Admi xt ur es must  not  cont ai n mor e t han 0. 05 per cent  chl or i de i ons.   Submi t  
pr oduct  dat a f or  wat er  r educi ng admi xt ur e and hi gh r ange wat er  r educi ng 
admi xt ur es.   Submi t  t est  r epor t  showi ng compl i ance wi t h ASTM C494/ C494M.
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2. 1. 4   Water

Pr ovi de wat er  compl yi ng wi t h t he r equi r ement s of  ASTM C1602/ C1602M.   
Pr ovi de [ pot abl e ] wat er  f or  mi x i ng,  f r ee of  i nj ur i ous amount s of  oi l ,  aci d,  
sal t ,  or  al kal i .   Submi t  t est  r epor t  showi ng wat er  compl i es wi t h 
ASTM C1602/ C1602M.

2. 2   GROUNDI NG MATERI ALS

**************************************************************************
NOTE:  Gr ound r ods shoul d be speci f i ed f or  s l abs on 
gr ade.   Gr oundi ng st uds shoul d be speci f i ed f or  
suspended sl abs.   Di v i s i on 3,  " Concr et e"  sect i ons of  
pr oj ect  speci f i cat i on shoul d speci f y t hat  gr ound 
r ods or  gr oundi ng st uds be mai nt ai ned i n posi t i on t o 
pr event  mi sal i gnment  bef or e and dur i ng pl acement  of  
st r uct ur al  concr et e.

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

2. 2. 1   Gr ound Rods

**************************************************************************
NOTE:   Speci f y har d copper  or  copper  c l ad st eel  r ods 
f or  nor mal  condi t i ons.   Speci f y br ass or  st ai nl ess 
st eel  r ods wher e el ect r ol yt i c  cor r osi on wi l l  be 
encountered.

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

[ Har d copper ] [ Copper - c l ad st eel ] [ Br ass] [ St ai nl ess st eel ]  not  l ess t han 20 mm
 0. 75 i nch i n di amet er ,  3 met er s 10 f eet  l ong.   Di e st amp each gr ound r od 
near  t op wi t h name or  t r ademar k of  manuf act ur er  and l engt h of  r od i n met er s 
feet.

2. 2. 2   Gr oundi ng St uds

Har d copper ,  or  br ass,  12 mm 1/ 2 i nch di amet er  and of  such l engt h as t o 
pr oj ect  i nt o st r uct ur al  concr et e base sl ab not  l ess t han 75 mm 3 i nches 
when i nst al l ed.

2. 2. 3   Gr oundi ng Connect or  Di sks

Appr oxi mat el y 50  t o 100 mm 2 t o 4 i nch di amet er  or  50 t o 100 mm 2 t o 4 i nch
 squar e pi eces of  copper  or  br ass har dwar e c l ot h,  4 mesh,  1. 2 mm 0. 047 i nch 
wi r e di amet er .

2. 3   METALLI C SURFACI NG MATERI AL

2. 3. 1   Gr aded I r on Mi xt ur e

A f act or y- pr epar ed dr y mi xt ur e of  gr aded i r on par t i c l es,  cement ,  and 
chemi cal s;  sui t abl e f or  appl i cat i on by t he dust ed- on met hod;  and f r ee f r om 
nonf er r ous met al  par t i c l es,  oi l s ,  gr ease,  sol ubl e al kal i ne compounds,  r ust  
and mat er i al s i nt ended t o di sgui se r ust ,  and any ot her  cont ami nant s.   
Submi t  pr oduct  dat a f or  gr aded i r on mi xt ur e.

Submi t  conduct i ve spar k- r esi st ant  f l oor  f i ni sh,  Dat a Package 1,  i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.
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2. 3. 2   Wat er  Cont ent

Pr ovi de wat er  absor bent  met al l i c  aggr egat e cont ai ni ng not  mor e t han 0. 075 
per cent  wat er  sol ubl e mat er i al s.

2. 3. 3   Cement  Di sper si ng Agent

Combi ne a cement - di sper si ng agent ,  a pozzol ani c mat er i al  capabl e of  
combi ni ng wi t h f r ee l i me t o f or m a wat er  i nsol ubl e compound,  and an 
appr oved bi nder  wi t h met al l i c  aggr egat e.

2. 3. 4   Purity

Do not  add mat er i al  t o f act or y- pr epar ed pr oduct  at  j ob s i t e.

2. 4   CURI NG COMPOUND

A pr oduct  of  t he manuf act ur er  of  t he met al l i c  sur f aci ng mat er i al  or  a t ype 
r ecommended by t he manuf act ur er  of  t he met al l i c  sur f aci ng mat er i al .   Submi t  
pr oduct  dat a f or  cur i ng compound.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON OF GROUNDI NG MATERI ALS

Pr ovi de at  l east  one gr ound [ r od]  [ or ]  [ s t ud]  f or  each 37 squar e met er s 400 
squar e f eet  or  l ess of  f l oor  ar ea.   Pl ace gr oundi ng mat er i al s at  l east  50 mm
 2 i nches c l ear  and f r ee of  pi pes,  condui t s,  s l eeves,  anchor  bol t s,  f l oor  
dr ai ns,  or  ot her  met al  bui l di ng mat er i al  t hat  pr oj ect s t hr ough f l oor  
f i ni sh.   Pl ace t ops of  [ r ods]  or  [ st uds]  at  an el evat i on not  mor e t han 10 mm
 3/ 8 i nch bel ow t op sur f ace of  f i ni sh f l oor .   Do not  al l ow [ r ods]  or  
[ st uds]  t o pr oj ect  above f i ni sh f l oor  el evat i on.   Cent er  gr oundi ng 
connect or  di sks on t op of  [ r ods]  [ or ]  [ s t uds] .   Br aze di sks t o t ops of  
[ r ods]  [ or ]  [ s t uds] .   Connect  each gr ound [ r od]  [ or ]  [ s t ud]  el ect r i cal l y  t o 
concr et e s l ab r ei nf or cement  st eel .   Connect  usi ng a copper  or  br ass br ai ded 
st r ap.  Br aze t o bot h r ei nf or c i ng st eel  and gr ound [ r od]  [ or ]  [ s t ud] .

3. 1. 1   Gr ound Rods

Dr i ve gr ound r ods ver t i cal l y  i nt o ear t h.   The maxi mum r esi st ance t o gr ound 
of  dr i ven gr ound r od must  not  exceed 25 ohms when t est ed i n accor dance wi t h 
par agr aph GROUNDI NG TESTS.

3. 1. 2   Gr ound St uds

**************************************************************************
NOTE:   The l ast  sent ence pr esumes gr ound st uds used 
wi t h an exi st i ng concr et e base sl ab.   Ot her  s i t e 
condi t i ons r equi r e a di f f er ent  desi gn and wor di ng.

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

Connect  st uds t oget her  el ect r i cal l y  usi ng a cont i nuous No.  6 AWG copper  
wi r e br azed t o each st ud and t o a common gr ound wi r e connect ed el ect r i cal l y  
t o an appr oved gr ound.   Pl ace st ud i nt er connect i ng wi r e on,  shape,  and 
f ast en t o exi st i ng concr et e base sl ab t o pr event  wi r e f r om l i f t i ng when 
concr et e t oppi ng i s pl aced.
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3. 2   PREPARATI ON OF BASE SLAB

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i s based on use of  a 
bonded f l oor  t oppi ng wi t h t hi ckness of  50 mm 2 i nches
 or  gr eat er  or  a monol i t hi c base sl ab.   For  ot her  
i nst al l at i on pr ocedur es,  edi t  speci f i cat i on 
accor di ngl y.   For  a monol i t hi c base sl ab del et e 
par agr aphs PREPARATI ON OF BASE SLAB,  CLEANI NG,  BOND 
COAT,  PROPORTI ONI NG AND MI XI NG OF CONCRETE TOPPI NG,  
PROPORTI ONI NG AND MI XI NG.

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

3. 2. 1   Cleaning

**************************************************************************
NOTE:  Choose f r om one of  t he f ol l owi ng t hr ee 
par agr aphs.  Use f i r st  par agr aph f or  wet  cur ed s l abs 
l ess t han 3 days ol d.   Use second par agr aph f or  
cur ed s l abs bet ween 3 days and a week ol d.   Use 
t hi r d par agr aph f or  cur ed s l abs mor e t han a week ol d.

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

Wash di r t  and debr i s f r om sur f ace of  base sl ab.

Remove di r t ,  oi l ,  gr ease,  l ai t ance or  ot her  f or ei gn mat t er  f r om sur f ace of  
base sl ab.   Scr ub sur f ace and r i nse t hor oughl y wi t h c l ean wat er .  Keep base 
sl ab wet  f or  a per i od of  not  l ess t han 12 hour s pr ecedi ng appl i cat i on of  
topping.

Remove di r t ,  oi l ,  gr ease,  l ai t ance or  ot her  f or ei gn mat t er  f r om sur f ace of  
base sl ab.   Scr ub sur f ace wi t h a 10 per cent  mur i at i c aci d sol ut i on and 
r i nse t hor oughl y wi t h c l ean wat er .   Af t er  r i nsi ng,  a l i t mus t est  of  t he wet  
sur f ace must  i ndi cat e no t r ace of  aci d sol ut i on.

3. 2. 2   Bond Coat

Remove excess wat er  or  dr y s l ab unt i l  t her e i s no f r ee wat er .  Appl y a 
cement  past e,  l at ex,  l at ex cement ,  or  epoxy bond coat .

3. 3   PROPORTI ONI NG AND MI XI NG OF CONCRETE TOPPI NG

**************************************************************************
NOTE:   Wher e bonded t oppi ng or  base sl ab i s of  ver y 
l ow sl ump ( l ess t han 75 mm 3 i nches)  consi der  
del et i on of  r ef er ence t o excess wat er .   Met al l i c  
sur f aci ng mat er i al ,  whi ch i s a dr y shake mat er i al ,  
wi l l  r equi r e suf f i c i ent  wat er  t o adequat el y mi x wi t h 
concr et e t oppi ng or  base sl ab.

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

3. 3. 1   Proportioning

**************************************************************************
NOTE:  Use ei t her  compr essi ve st r engt h opt i on or  
speci f i ed mi x desi gn.

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

[ Pr opor t i on concr et e t oppi ng mi x t o pr ovi de a 28- day compr essi ve st r engt h of
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 34. 5 kPa 5, 000 psi ,  wi t h a maxi mum sl ump of  75 mm 3 i nches or  l ess.  I f  
hi gh r ange wat er  r educi ng admi xt ur e i s used,  s l ump may be i ncr eased t o 200 
mm 8 i nches. ] [ Pr opor t i on concr et e t oppi ng mi xt ur e by vol ume wi t h one par t  
por t l and cement  and 2 3/ 4 par t s 10 mm 3/ 8 i nch maxi mum si ze aggr egat e.   Use 
a maxi mum wat er - cement  r at i o of  0. 45 i ncl udi ng moi st ur e cont ai ned i n 
aggr egat es. ]   Toppi ng mi x may be modi f i ed,  as appr oved,  t o conf or m t o 
r equi r ement s of  manuf act ur er  of  met al l i c  sur f aci ng mat er i al .   Submi t  
concr et e mi x desi gn f or  t oppi ng s l ab.

3. 3. 2   Mixing

Per f or m mi xi ng i n mechani cal  mi xer s of  a t ype i n whi ch quant i t i es of  wat er  
can be cont r ol l ed accur at el y and uni f or ml y.   I nt r oduce and mi x aggr egat es 
so t hat  mat er i al s ar e di st r i but ed uni f or ml y t hr oughout  t he mass.  Add wat er  
gr adual l y.   Af t er  cement ,  aggr egat es,  and wat er  ar e i n mi xer  dr um,  mi x f or  
t wo mi nut es.   Ready- mi xed concr et e must  conf or m t o ASTM C94/ C94M.   Do not  
r et emper  t oppi ng mi xt ur e wi t h wat er .   Addi t i onal  dosage wi t h hi gh r ange 
wat er  r educi ng admi xt ur e may be per mi t t ed wi t h pr i or  appr oval  of  t he 
Cont r act i ng Of f i cer  as t o met hods and pr ocedur es.   Use onl y admi xt ur e 
speci f i ed and appr oved i n pr oposed mi x desi gn.

3. 4   PLACI NG,  FI NI SHI NG,  AND CURI NG

3. 4. 1   Pl aci ng Concr et e Toppi ng

**************************************************************************
NOTE:   For  bonded t oppi ngs,  use as t hi ck a bonded 
t oppi ng as desi gn const r ai nt s wi l l  al l ow.   A 25 mm 
one i nch bonded t oppi ng i s ext r emel y di f f i cul t  t o 
i nst al l .   Bonded t oppi ngs of  50 mm 2 i nches t o a 
maxi mum of  75 mm 3 i nchesar e much easi er  t o 
const r uct .   Gener al l y,  t he t hi nner  t he bonded 
t oppi ng,  t he mor e pr obl ems t hat  wi l l  be encount er ed 
dur i ng const r uct i on and i n f ut ur e use.   When usi ng a 
monol i t hi c base sl ab del et e t hi s par agr aph.

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

Pl ace,  compact  and st r i ke- of f  t oppi ng mi xt ur e t o t he f ul l  dept h of  t he [ 50]  
[ _____]  mm [ 2]  [ _____]  i nch scr eed st r i ps.   Tamp t hor oughl y wi t h a 
gr i l l - f aced t amper  ( do not  use a f l at - f aced t amper )  or  v i br at e wi t h a smal l  
v i br at or  t o compact  concr et e t oppi ng,  f or ce out  ent r apped ai r ,  and ensur e 
maxi mum densi t y.   Take ext r eme car e i n pl aci ng and t ampi ng so t hat  
gr oundi ng syst em wi l l  not  be damaged or  mi sal i gned.   For m a s l i ght  
cup- shaped pocket  or  depr essi on,  about  75 mm 3 i nches i n di amet er  and 20 mm 
3/ 4 i nch i n dept h i n t oppi ng f i ni sh sur r oundi ng gr oundi ng connect or  di sks 
on t ops of  [ r ods]  [ and]  [ st uds] .   Keep di sk f r ee of  t oppi ng mi x by 
pr ot ect i ng di sk wi t h a pl ast i c sheet .   Af t er  compact i ng,  scr eedi ng and 
l evel i ng f l oor  sur f ace,  r emove excess wat er  by an appr oved met hod.   
Mechani cal l y f l oat  sur f ace.

[ 3. 4. 2   Pl aci ng and Fi ni shi ng Base Sl ab

**************************************************************************
NOTE:   Use t hi s par agr aph f or  monol i t hi c s l ab 
placement.

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

Wher e met al l i c  sur f aci ng i s t o be pl aced di r ect l y upon base sl ab,  pl ace 
s l ab i n accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.  Take 
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ext r eme car e i n pl aci ng and consol i dat i ng concr et e so t hat  gr oundi ng syst em 
i s not  damaged or  mi sal i gned.   For m a s l i ght  cup- shaped pocket  or  
depr essi on,  about  75 mm 3 i nches i n di amet er  and 20 mm 3/ 4 i nch i n dept h i n 
t he f i ni sh sur r oundi ng gr oundi ng connect or  di sks on t he t ops of  t he [ r ods]  
[ and]  [ st uds] .   Keep di sk f r ee of  concr et e and mor t ar  by pr ot ect i ng di sk 
wi t h pl ast i c sheet .   Af t er  pl aci ng,  consol i dat i ng,  st r i k i ng of f  and 
l evel i ng,  r emove excess wat er  by an appr oved met hod.   Mechani cal l y f l oat  
t he sur f ace.

] 3. 4. 3   Met al l i c  Sur f aci ng

Bef or e openi ng,  shake sur f aci ng mat er i al  cont ai ner s t o ensur e uni f or mi t y of  
i ngr edi ent s.  Af t er  f l oat i ng f l oor  sur f ace,  dust  dr y met al l i c  sur f aci ng 
mat er i al  uni f or ml y on sur f ace at  a r at e of  not  l ess t han 4. 4 k i l ogr ams per  
squar e met er  0. 9 pound per  squar e f oot  of  sur f ace.   When met al l i c  aggr egat e 
has absor bed sur f ace moi st ur e,  mechani cal l y f l oat  sur f ace.   Af t er  f l oat i ng,  
uni f or ml y dust  on sur f ace r emai ni ng dr y met al l i c  sur f aci ng mat er i al  t o 
achi eve a t ot al  r at e of  not  l ess t han 8. 8 k i l ogr ams per  squar e met er  1. 8 
pound per  squar e f oot  of  sur f aci ng mat er i al  f or  t he t wo dust i ng oper at i ons.  
Appl y second shake at  r i ght  angl es t o f i r st  f or  even appl i cat i on.   Repeat  
f l oat i ng oper at i on.   Submi t  manuf act ur er ' s i nst r uct i ons f or  appl i cat i on of  
met al l i c  sur f aci ng.

3. 4. 4   Finishing

**************************************************************************
NOTE:   Use 6 mm i n 3 met er s 1/ 4 i nch i n 10 f eet  
unl ess oper at i onal  r equi r ement s di ct at e t he f l at t er  
f l oor .   For  f l oor s wher e f l oor  f l at ness i s cr i t i cal ,  
use t he br acket ed par agr aph i n pl ace of  t he f i r st  
par agr aph.   The number s pr ovi ded i n br acket s ar e 
t ypi cal  number s,  but  A/ E shoul d r esear ch and sel ect  
F number s hi gh enough t o get  desi r ed r esul t s but  not  
so hi gh as t o cause undue cost  i ncr eases and 
const r uct i on pr obl ems.   Ff / FL 20/ 15 i s equi val ent  t o 
8 mm i n 5. 05 mm 5/ 16 i nches i n 10 f eet .   Thi s t est  
met hod i s not  sui t abl e f or  unshor ed deck.   Fi t t ed 
par t i t i ons need FL gr eat er  t han or  equal  t o 25.

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

Fi ni sh f l oor  t o a smoot h sur f ace,  f r ee f r om bl emi shes.   Test  f l oor  sur f ace 
wi t h a st r ai ght  edge t o ensur e a t ol er ance of  pl us or  mi nus [  6 mm 1/ 4 i nch
]  [ 3 mm1/ 8 i nch]  i n 3 met er s 10 f eet .

[ Const r uct  i n accor dance wi t h one of  t he met hods r ecommended i n ACI  302. 1R, 
Tabl e 7. 15. 3,  " Typi cal  Composi t e Ff / FL Val ues f or  Var i ous Const r uct i on 
Methods." ACI  117 f or  t ol er ance t est ed by ASTM E1155.

a.   Speci f i ed Convent i onal  Val ue:

Fl oor  Fl at ness ( Ff )  [ 20]  [ _____]  [ 13]  [ _____]  mi ni mum
Fl oor  Level ness ( FL)  [ 15]  [ _____]  [ 10]  [ _____]  mi ni mum

b.   Speci f i ed I ndust r i al :

Fl oor  Fl at ness ( Ff )  [ 30]  [ _____]  [ 15]  [ _____]  mi ni mum
Fl oor  Level ness ( FL)  [ 20]  [ _____]  [ 10]  [ _____]  mi ni mum

Test  s l ab wi t hi n 24 hour s of  t he f i nal  t r owel i ng.  Pr ovi de t est s t o 
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Cont r act i ng Of f i cer  wi t hi n 12 hour s af t er  col l ect i ng t he dat a.  Fl oor  
f l at ness i nspect or  i s  r equi r ed t o pr ovi de a t ol er ance r epor t  whi ch must  
include:

a.   Key pl an showi ng l ocat i on of  dat a col l ect ed.

b.   Resul t s r equi r ed by ASTM E1155.

] Take ext r eme car e so t hat  conduct i ve met al l i c  aggr egat e cont ai ned i n 
sur f aci ng mat er i al  i s  i n f ul l  and f i r m cont act  wi t h di sks at t ached t o t op 
of  gr oundi ng [ r ods] [  and ] [ st uds] .   Do not  f l oat  or  t r owel  sur f aces 
excessi vel y i n a manner  t hat  bur i es met al l i c  aggr egat e or  cont ami nat es 
sur f aci ng mat er i al  dur i ng f l oat i ng and t r owel l i ng oper at i ons.   Pr ot ect  
f l oor i ng f r om cont ami nat i on by subgr ade mat er i al ,  t r acked or  spi l l ed 
concr et e,  sand,  st one,  or  ot her  mat er i al  dur i ng f i ni shi ng oper at i ons.   
Remove f l oor i ng cont ami nat ed and r epl ace wi t h new f l oor i ng.   Mat ch appr oved 
f i ni sh f l oor  sampl e i n al l  r espect s.

3. 4. 5   Cur i ng and Pr ot ect i on

Cur e and pr ot ect  f l oor  f i ni sh f or  not  l ess t han 30 days unl ess a l onger  
per i od i s r ecommended by t he manuf act ur er ' s pr i nt ed i nst r uct i ons.   St r i p 
f l oor  f i ni sh of  conduct i ve cur i ng compounds onl y i n t hose ar eas wher e 
accept ance t est s wi l l  be per f or med.   St r i p non- conduct i ve cur i ng compounds 
compl et el y.   Submi t  manuf act ur e' s pr i nt ed i nst r uct i ons f or  cur i ng t he f l oor  
finish.

3. 5   FI ELD TESTS

Conduct  t est i ng i n t he pr esence of  t he Cont r act i ng Of f i cer .

3. 5. 1   Gr oundi ng Test s

Test  gr ound [ st uds] [  and ] [ r ods]  and i nt er connect i ng gr ound wi r e bef or e t he 
concr et e s l ab i s  pl aced and agai n bef or e t he t oppi ng f i ni sh i s pl aced.  
Bef or e f i nal  wi r i ng i s connect ed t o t he gr ound r ods,  t est  each r od or  gr oup 
of  r ods f or  gr ound r esi st ance usi ng a por t abl e gr ound t est i ng megohmmet er  
devel opi ng an A. C.  vol t age.   Equi p t he i nst r ument  wi t h a met er  r eadi ng 
di r ect l y i n ohms.   Use t wo r ef er ence gr ound r ods of  20 mm 3/ 4 i nch copper  
c l ad st eel ,  not  l ess t han 1. 2 met er s 4 f eet  i n l engt h,  dr i ven 1 met er  3 1/ 2 
f eet  deep.   I nst al l  r ods i n a st r ai ght  l i ne f r om t he gr ound bei ng t est ed.   
Connect  No.  l 4 AWG st r anded wi r e l eads wi t h at  l east  600- vol t  i nsul at i on t o 
t he gr ound bei ng t est ed and t he t wo r ef er ence gr ounds and t o pr oper  bi ndi ng 
post s on t he i nst r ument .   Wher e t her e i s mor e t han one gr ound wi t hi n a 
c i r c l e of  3 met er s 10 f eet  at  a par t i cul ar  l ocat i on,  use r ef er ence r ods as 
dr i ven f or  t he " f i r st "  t est  f or  t est s on t he ot her  r ods wi t hout  changi ng 
t hei r  l ocat i on.

3. 5. 2   Accept ance Test s

Make t est s f or  conduct i v i t y and spar k r esi st ance of  met al l i c  f i ni sh af t er  
f l oor  f i ni sh has been cur ed and dr i ed f or  30 days.   Per f or m at  l east  one 
t est  f or  each 37 squar e met er s 400 squar e f eet  or  l ess of  f l oor  ar ea f or  
conduct i v i t y and f or  spar k r esi st ance.   Submi t  t est  r epor t s showi ng 
compl i ance wi t h t he conduct i v i t y and spar k t est  cr i t er i a.

3. 5. 2. 1   Conduct i v i t y Test s

Conduct  conduct i v i t y t est s of  f i ni shed f l oor  sur f ace i n accor dance wi t h 
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ASTM F150.   For  compl i ance,  t he aver age of  maxi mum r esi st ances must  be 
wi t hi n t he l i mi t s speci f i ed wi t h no val ue gr eat er  t han 5 megohms.

3. 5. 2. 2   Spar k Test s

Det er mi ne spar k r esi st ance of  f i ni shed f l oor  sur f aces i n a dar kened space 
by st r oki ng t he f l oor  v i gor ousl y wi t h a 300 mm 12 i nch met al  f i l e i n a 1. 8 
met er  6 f oot  ar c.   Per f or m spar k t est  f i ve t i mes i n each 37 squar e met er s 
400 squar e f eet  or  l ess of  f l oor i ng ar ea.   Ar eas wi t h no v i s i bl e spar k 
pr oduct i on wi l l  be accept ed as havi ng necessar y spar k r esi st ance.

        - -  End of  Sect i on - -
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