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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  x- r ay shi el di ng f or  medi cal  and 
dent al  r adi ol ogi cal  f aci l i t i es.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s speci f i cat i on essent i al l y  i mpl ement s t he 
r equi r ement s of  NCRP Repor t s 49,  102 and 145;  
however ,  desi gner s ar e caut i oned t o ensur e t hat  t he 
r equi r ement s of  TB MED 521 be met  i n addi t i on t o t he 
r equi r ement s of  appl i cabl e NCRP publ i cat i ons.   I n 
case of  conf l i c t  bet ween NCRP publ i cat i ons and TB 
MED 521,  t he mor e st r i ngent  r equi r ement s wi l l  be 
applied.

The i nst al l at i on syst ems gi ven i n t hi s gui de 
speci f i cat i on ar e t he syst ems mor e commonl y used.   
Wher e det ai l s  of  const r uct i on r equi r e syst ems not  
i ncl uded i n t hi s  gui de speci f i cat i on,  t he gui de 
speci f i cat i on r equi r ement s wi l l  be r evi sed t o 
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speci f y t he r equi r ed syst em.   Cr i t er i a f or  user s on 
r adi at i on pr ot ect i on sur veys i s cont ai ned i n TB MED 
521.

Desi gn or  modi f i cat i on of  di agnost i c x- r ay,  
t her apeut i c x- r ay,  or  gamma- beam t her apy f aci l i t i es 
must  onl y be under t aken by exper t s cer t i f i ed i n 
r adi ol ogi cal  physi cs or  t her apeut i c r adi o- l ogi cal  
physi cs by t he Amer i can Boar d of  Radi ol ogy or  t he 
Amer i can Boar d of  Heal t h Physi cs.

Wher e t he i ncr ease i n cost  can be j ust i f i ed by 
subst ant i al  i ncr eases i n f l exi bi l i t y  of  t he 
f aci l i t y ,  al l ow f or  f ut ur e r ear r angement  of  x- r ay 
equi pment  and f aci l i t i es by pr ovi di ng t he maxi mum 
t hi ckness of  shi el di ng whi ch pr ovi des t he mi ni mum 
pr ot ect i on i n al l  ar eas t hat  coul d be cover ed by t he 
pr i mar y beam.   I n any case,  l ead t hi ckness must  be 
uni f or m f or  t he ent i r e wal l ,  cei l i ng,  f l oor  or  
par t i t i on t o whi ch i t  i s  appl i ed.

Depar t ment  of  t he Ar my Techni cal  manual  5- 805- 12,  
" X- Ray Shi el di ng, "  has st andar d det ai l s .   I t  i s  
i ncl uded i n t he CCB.

I ncl ude on t he dr awi ngs:

1.  Ext ent  of  t he shi el di ng;  l engt h,  wi dt h,  and 
hei ght  of  t he l ead sheet i ng.

2.  Joi nt ,  openi ng,  and cor ner  det ai l s  showi ng t he 
met hod of  cont i nuat i on of  pr ot ect i on.

3.  Door  and wi ndow det ai l s ,  i ncl udi ng l ouver s and 
screens.

4.  Pi pe and condui t  chases and penet r at i on s l eeves.

5.  Locat i on of  al l  door  and wal l  pl aques.

6.  St ud spaci ng f or  l ead l i ned gypsum boar d or  l at h.
**************************************************************************

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM B749 ( 2014)  St andar d Speci f i cat i on f or  Lead and 
Lead Al l oy St r i p,  Sheet  and Pl at e Pr oduct s

ASTM C129 ( 2017)  St andar d Speci f i cat i on f or  
Nonl oadbear i ng Concr et e Masonr y Uni t s

ASTM C1396/ C1396M ( 2017)  St andar d Speci f i cat i on f or  Gypsum 
Board

HARDWOOD PLYWOOD AND VENEER ASSOCI ATI ON ( HPVA)

HPVA HP- 1 ( 2016)  Amer i can Nat i onal  St andar d f or  
Har dwood and Decor at i ve Pl ywood

NATI ONAL COUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS ( NCRP)

NCRP 102 ( 1989)  Medi cal  X- Ray,  El ect r on Beam and 
Gamma- Ray Pr ot ect i on f or  Ener gi es up t o 50 
MeV ( Equi pment  Desi gn,  Per f or mance and Use)

NCRP 144 ( 2003)  Radi at i on Pr ot ect i on f or  Par t i c l e 
Accel er at or  Faci l i t i es

NCRP 145 ( 2003)  Radi at i on Pr ot ect i on i n Dent i st r y

NCRP 147 ( 2004)  St r uct ur al  Shi el di ng Desi gn f or  
Medi cal  X- Ray I magi ng Faci l i t i es

STEEL DOOR I NSTI TUTE ( SDI / DOOR)

SDI / DOOR A250. 8 ( 2003;  R2008)  Recommended Speci f i cat i ons 
f or  St andar d St eel  Door s and Fr ames

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 1025 Lead

WI NDOW AND DOOR MANUFACTURERS ASSOCI ATI ON ( WDMA)

ANSI / WDMA I . S. 1A ( 2013)  I nt er i or  Ar chi t ect ur al  Wood Fl ush 
Doors

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
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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 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

X- Ray Shi el di ng;  G[ ,  [ _____] ]

Oper at or s Pr ot ect i ve Scr een;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Leaded Gl ass

Lead- Li ned Wood Door s
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Lead Wi ndow Fr ames

Lead Li ght pr oof  Louver s

Lead- Li ned St eel  Door s and Fr ames

Fi l m Casset t e Tr ansf er  Cabi net s

SD- 04 Sampl es

Lead- Li ned Wood Panel s

SD- 06 Test  Repor t s

Test i ng and Cer t i f i cat i on

  Submi t  f our  copi es of  sur veyor ' s r epor t .

SD- 07 Cer t i f i cat es

X- Ray Shi el di ng

1. 3   QUALIFICATIONS

Wor k shal l  be per f or med by a company whi ch speci al i zes i n t he t ype of  
shi el di ng wor k r equi r ed by t he Cont r act  document s.   Company shal l  have a 
mi ni mum of  [ 5]  [ _____]  year s of  document ed successf ul  exper i ence.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s i n t he or i gi nal  cont ai ner s bear i ng t he name of  t he 
manuf act ur er  and br and name.   St or e shi el di ng mat er i al s of f  t he gr ound 
under  wat er t i ght  cover .   Handl e mat er i al s pr event i ng damage t o edges,  ends 
or  sur f aces i n conf or mance wi t h 29 CFR 1910. 1025.   Remove damaged mat er i al s 
f r om t he pr emi ses.   [ Leave pr ot ect i ve paper  on acr yl i c  panel s unt i l  
i nst al l at i on i s compl et e. ]

1. 5   WARRANTY

Lead sheet  shi el di ng mat er i al s shal l  be war r ant ed agai nst  saggi ng and 
cur l i ng f or  [ 10]  [ _____]  year s.

PART 2   PRODUCTS

2. 1   SHI ELDI NG SYSTEM

**************************************************************************
NOTE:   For  Navy pr oj ect s,  submi t  x- r ay shi el di ng 
desi gns and cal cul at i ons t o Chi ef ,  Bur eau Medi c i ne 
and Sur ger y,  2300 E St r eet  NW,  Washi ngt on,  D. C.   
20372- 5000,  f or  r evi ew and appr oval  pr i or  t o desi gn 
release.

Coor di nat e wor k of  t hi s sect i on wi t h Sect i ons 
11 27 13 RADI OGRAPHI C DARKROOM EQUI PMENT and 11 70 00
 GENERAL REQUI REMENTS FOR MEDI CAL AND DENTAL 
EQUIPMENT.

**************************************************************************
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Const r uct  X- r ay shi el di ng uni mpai r ed by j oi nt s,  openi ngs f or  duct s,  pi pes,  
or  ot her  openi ngs t hr ough shi el di ng,  or  condui t s,  ser vi ce boxes,  and ot her  
i t ems embedded i n t he shi el di ng.   The shi el di ng shal l  appear  t o be 
cont i nuous.   I nst al l  l ead pat ches,  l ead s l eeves,  and/ or  mazes as r equi r ed 
t o pr ovi de cont i nui t y of  t he shi el di ng.   Mi ni mum l ead l ap shal l  be 25 mm 1 
i nch.   Sl eeves shal l  be not  l ess t han 25 mm 1 i nch i n l engt h.   Thi cknesses 
i ndi cat ed f or  shi el di ng ar e mi ni mum accept abl e t hi ckness.

a.   Submi t  shop dr awi ngs t hat  i ndi cat e t hi ckness of  l ead at  al l  l ocat i ons;  
const r uct i on at  f l oor ,  wal l s,  cei l i ng,  and col umns;  det ai l s  of  l ead 
l aps and l ap secur i ng met hods;  f ast eni ngs,  pr of i l es,  det ai l s  of  i t ems 
and accessor i es penet r at i ng t he shi el di ng mat er i al s;  and any speci al  
met hod of  const r uct i on.

b.   Cer t i f y  t he shi el di ng mat er i al s suppl i ed compl y wi t h speci f i ed qual i t y  
and t hi cknesses

2. 2   LEAD SHEET

Lead sheet  shal l  conf or m t o ASTM B749,  Gr ade C,  t hi ckness as i ndi cat ed.

2. 3   LEAD- LI NED CONCRETE MASONRY UNI TS

**************************************************************************
NOTE:   Coor di nat e t he r equi r ement s of  t hi s Sect i on 
wi t h Sect i on 04 20 00 UNI T MASONRY.   Lead- l i ned 
masonr y uni t s have a br oad r ange of  l ead 
t hi cknesses.   Lead- l i ned masonr y uni t s of f er  t he 
advant ages t hat  t hey ar e r el at i vel y s i mpl e t o 
const r uct ,  pr ovi de consi der abl e st r uct ur al  st r engt h,  
and may be sur f aced easi l y wi t h pl ast er .   However ,  
t he cost  i s  consi der abl y hi gher  ( up t o a speci f i c  
kV)  t han usi ng l ead- l i ned wal l boar d,  l at h,  panel s,  
concr et e,  or  ear t h.

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

Pr ovi de l ead- l i ned concr et e masonr y uni t s conf or mi ng t o ASTM C129,  Type 1.   
Each uni t  shal l  have a s i ngl e t hi ckness of  unpi er ced l ead sheet  bonded or  
anchor ed per manent l y i n t he cent er  of  t he uni t / bl ock.   Const r uct  bl ocks t o 
pr ovi de an ef f ect i ve l ead l ap bet ween adj oi ni ng bl ocks ei t her  by t he 
over l appi ng of  l ead i n adj oi ni ng bl ocks or  by l ead bar s at  bl ock j oi nt s 
when er ect ed.   Nomi nal  di mensi ons f or  f ul l - s i ze uni t s shal l  be 300 by 300 
by [ 100]  [ 150]  mm 12 by 12 by [ 4]  [ 6]  i nch.   Nomi nal  di mensi ons f or  
hal f - s i ze uni t s shal l  be 150 by 300 by [ 100]  [ 150]  mm 6 by 12 by [ 4]  [ 6]  
i nch.   Uni t s 100 mm 4 i nch t hi ck shal l  be used f or  shi el di ng r equi r ement s 
up t o 6 mm 1/ 4 i nch of  l ead,  and 150 mm 6 i nch t hi ck uni t s shal l  be used 
f or  shi el di ng r equi r ement s above 6 mm 1/ 4 i nch of  l ead.

2. 4   LEAD- LI NED WOOD PANELS

**************************************************************************
NOTE:   When a mat chi ng f i ni sh i s not  r equi r ed,  
speci f y pr ef i ni shed panel s.

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

Lead- l i ned panel s shal l  be unpi er ced sheet  l ead l ami nat ed t o har dwood 
veneer  pl ywood conf or mi ng t o HPVA HP- 1,  not  l ess t han 9 mm 3/ 8 i nch t hi ck.   
The l ead sheet  shal l  ext end t he f ul l  hei ght  and wi dt h of  t he panel s except  
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f or  appl i cat i ons at  cor ner s,  f r ames,  and ot her  s i mi l ar  l ocat i ons.   The l ead 
sheet  may ext end beyond t he edge of  t he panel s t o f or m ef f ect i ve l ead 
l aps.   Face veneer  shal l  be [ bi r ch]  [ mahogany]  [ r ed gum]  [ r ed oak]  [ whi t e 
oak] .   Face veneer  shal l  [ have an appr oved nat ur al  f i ni sh]  [ be pol i shed 
sanded]  [ have a pr i mar y coat  of  var ni sh,  l acquer ,  or  synt het i c coat i ng] .   
Submi t  200 by 250 mm 8 by 10 i nch sampl e of  each speci f i ed panel .

2. 5   LEAD- LI NED LATH

Lead- l i ned l at h shal l  have a s i ngl e t hi ckness unpi er ced sheet  of  l ead 
l ami nat ed t o gypsum l at h,  conf or mi ng t o ASTM C1396/ C1396M,  Type 1,  Gr ade R,  
Cl ass 1,  For m a,  St y l e 1,  9 mm 3/ 8 i nch t hi ck,  so t hat  t he l ead ext ends 25 
mm 1 i nch beyond l at h on one l ong s i de and one shor t  s i de.

2. 6   LEAD- LI NED GYPSUM WALLBOARD

Lead- l i ned gypsum wal l boar d shal l  be a s i ngl e t hi ckness of  unpi er ced l ead 
l ami nat ed t o [ 13] [ 16]  mm [ 1/ 2] [ 5/ 8]  i nch t hi ck gypsum boar d conf or mi ng t o 
ASTM C1396/ C1396M,  Type I I I ,  Gr ade R,  Cl ass 1,  For m a,  [ St y l e 1] [ St y l e 3] .

2. 7   LEADED GLASS

Leaded gl ass shal l  be c l ear  X- r ay pr ot ect i ve qual i t y  gl ass i n s i ngl e or  
mul t i pl e t hi cknesses.   Leaded gl ass shal l  have l ead equi val ence r equi r ed 
f or  t he shi el d wal l ,  door ,  or  par t i t i on i n whi ch t he l eaded gl ass i s 
installed.

2. 8   LEAD- HEADED NAI LS

**************************************************************************
NOTE:   Lead- headed nai l s ar e sel dom r equi r ed;  use i f  
r adi ol ogi cal  cal cul at i ons show a need f or  t hem.

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

Lead- headed nai l s may be used t o accompl i sh shi el di ng not  l ess t han t hat  
pr ovi ded by t he bar r i er .   The si ze,  t ype and desi gn shal l  be r ecommended by 
t he manuf act ur er  of  mat er i al  t o be i nst al l ed.

2. 9   LEAD TABS OR CLI PS

Lead t abs or  c l i ps shal l  be unpi er ced sheet  l ead not  l ess t han t he 
t hi ckness of  l ead i n t he bar r i er .   Pr i or  t o f ol di ng,  t he t abs shal l  be 
r ect angul ar  i n shape and shal l  be t he r equi r ed s i ze t o pr ovi de an ef f ect i ve 
l ead l ap over  an unl eaded nai l ,  scr ew,  or  t i e wi r e penet r at i on when f ol ded.

2. 10   LEAD- LI NED WOOD DOORS

Lead- l i ned wood door s shal l  be [ pr emi um gr ade,  book mat ched]  [ good gr ade] ,  
har dwood veneer ,  sol i d cor e,  i n accor dance wi t h ANSI / WDMA I . S. 1A.   Lead 
sheet  shal l  ext end t o door  edges and pr ovi de x- r ay absor pt i on equal  t o t he 
par t i t i on i n whi ch t he door  i s  i nst al l ed.   Face veneer  f or  l ead- l i ned door s 
shal l  be [ bi r ch]  [ mahogany]  [ r ed gum]  [ r ed oak]  [ whi t e oak]  [ _____]  
f i ni shed wi t h [ an appr oved nat ur al  f i ni sh]  [ _____] .   Door s shal l  have 
f i l l er  st r i ps,  cr ossbandi ng f ace veneer s and har dwood edge st r i ps gl ued 
under  heavy pr essur e wi t h cont act  adhesi ve.

2. 10. 1   Shielding

Secur e cor es t oget her  wi t h [ pour ed l ead f ast ener s]  [ or ]  [ s t eel  bol t s] ,  
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usi ng washer s under  heads and nut s.   Bol t s shal l  be spaced not  mor e t han 38 
mm 1- 1/ 2 i nch f r om edges ar ound door  per i met er  and not  mor e t han 200 mm 8 
i nch on cent er s i n bot h di r ect i ons.   Bol t s shal l  be count er sunk and have 
pour ed l ead or  l ead dowel s cover i ng heads and nut s f l ush wi t h f ace of  
cor e.   Door  t hi ckness shal l  be manuf act ur er ' s st andar d f or  l ead t hi ckness 
used,  unl ess shown ot her wi se.

2. 10. 2   Pai nt i ng and Seal i ng Door s

Top and bot t om edges of  door s t o be pai nt ed shal l  r ecei ve t wo f act or y coat s 
of  spar  var ni sh bef or e shi pment  t o j obsi t e.   Door s t o be st ai ned or  have a 
nat ur al  f i ni sh shal l  r ecei ve t wo shop coat s of  wat er - r esi st ant  seal er  
bef or e shi pment  t o j obsi t e.

2. 10. 3   Door  Har dwar e

Door  har dwar e shal l  be as speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.   
Mor t i ses f or  f l oor  hi nge ar ms and t op pi vot s wi t h sheet  l ead and necessar y 
l ead pl ugs,  sheet  l ead,  st ai nl ess st eel  pans,  bol t s and scr ews shal l  be 
provided.

2. 10. 4   Thresholds

**************************************************************************
NOTE:   Thr eshol d const r uct i on i s det er mi ned by 
r adi ogr aphi c equi pment  r equi r ed,  wor k l oad,  and 
l ocat i on of  r adi at i on sour ce f r om t he door  ( i . e. ,  
t hr eshol d may not  be r equi r ed f or  i nst al l at i on 
oper at i ng bel ow 125 kVp i f  t he pr i mar y beam does not  
st r i ke t he door  ar ea) .

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

Thr eshol ds ar e speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.   Li ne 
t hr eshol ds wi t h a s i ngl e sheet  of  l ead t o pr ovi de r equi r ed shi el di ng.

2. 11   LEAD WI NDOW FRAMES

Const r uct  l ead wi ndow f r ames f or  v i ewi ng wi ndows mount ed i n l ead- l i ned 
door s f r om [ l ead ext r usi on wel ded i n one pi ece]  [ ext r uded al umi num al l oy 
wi t h conceal ed l ead l i ni ng] ,  spl ayed on f our  s i des f or  wi de- angl e v i ewi ng.   
Fr ames shal l  f or m a mi ni mum over l ap of  9 mm 3/ 8 i nch at  t he per i met er  of  
t he l ead gl ass or  t wi ce t he t hi ckness of  t he shi el di ng,  whi chever  i s  
gr eat er .   Thi ckness of  l ead shal l  be t he same as t he l ead i n t he bar r i er  i n 
whi ch t hey occur .   Fr ames can be ei t her  sol i d or  t el escopi ng t ype.   Lead 
st ops shal l  be pr ovi ded f or  gl ass or  acr yl i c  i nst al l at i on.   Cl ear  acr yl i c  
panel  shal l  be pr ovi ded wi t h l ead equi val ence [ _____]  [ as r equi r ed by uni t  
i n whi ch panel  i s  i nst al l ed. ]  [   Pr ovi de a baf f l ed s l ot  f or  voi ce passage 
i n t he f r ame. ]

2. 12   LEAD LI GHTPROOF LOUVERS

Lead l i ght pr oof  l ouver s f or  door s shal l  be f abr i cat ed ent i r el y of  l ead of  
not  l ess t han t he t hi ckness of  l ead i n bar r i er  i n whi ch t hey ar e 
i nst al l ed.   Louver s shal l  be one- uni t  const r uct i on desi gned wi t h a 
maze- t ype bl ade t o excl ude t he passage of  l i ght .   Louver s shal l  al l ow 30 
per cent  f r ee ar ea f or  ai r  c i r cul at i on.   Louver s shal l  be f act or y- f i t t ed,  
boxed separ at el y,  and shi pped wi t h door  or  assembl ed bef or e shi pment .
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2. 13   LEAD- LI NED STEEL DOORS AND FRAMES

2. 13. 1   Doors

**************************************************************************
NOTE:   Thr eshol d const r uct i on i s det er mi ned by 
r adi ogr aphi c equi pment  r equi r ed,  wor k l oad,  and 
l ocat i on of  r adi at i on sour ce f r om t he door  ( i . e. ,  
t hr eshol d may not  be r equi r ed f or  i nst al l at i on 
oper at i ng bel ow 125 kVp i f  t he pr i mar y beam does not  
st r i ke t he door  ar ea) .

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

Door s shal l  conf or m t o Sect i on 08 11 13 STEEL DOORS AND FRAMES,  i n 
accor dance wi t h SDI / DOOR A250. 8,  Gr ade I I ,  heavy dut y,  Model  1,  mi ni mum 18 
gage f aces wi t h st eel  st i f f ener s t hr oughout .   Appl y unpi er ced l ead sheet ,  
of  t hi ckness equal  t o t hat  used i n t he adj oi ni ng wal l ,  i n t he cent er  of  t he 
door  bet ween t he t wo f aces,  cont i nuousl y f r om t op t o bot t om and edge t o 
edge.   Shi el d cut out s f or  l ockset s wi t h sheet  l ead of  t he same t hi ckness as 
used i n t he door ;  l ap l ead l i ni ng of  l ockset s and t he door  l i ni ng.   Pr epar e 
door s t o r ecei ve v i ewi ng wi ndows and l ouver s as i ndi cat ed.   Pr ovi de 
r emovabl e st ops f or  gl azed openi ngs.   Use Sect i on 08 71 00 DOOR HARDWARE 
f or  pr ot ect i ve har dwar e r equi r ement s.   Li ne t hr eshol ds wi t h a s i ngl e sheet  
of  l ead t o pr ovi de r equi r ed shi el di ng.

2. 13. 2   Frames

Pr ovi de st eel  f r ames as speci f i ed i n Sect i on 08 11 13 STEEL DOORS AND 
FRAMES.   The i ns i de of  f r ames shal l  be l i ned wi t h a s i ngl e t hi ckness of  
sheet  l ead.   The t hi ckness of  t he l ead l i ni ng shal l  be t he same as t he l ead 
l i ni ng of  t he syst em i n whi ch t he f r ames ar e used.   Li ni ngs shal l  be 
i nst al l ed at  t he f act or y,  and shal l  be cont i nuous.   Li ni ng shal l  be f or med 
t o cont our  of  f r ame.   Lead shi el ds shal l  be f or med ar ound ar eas pr epar ed t o 
r ecei ve har dwar e.   Each l i ni ng shal l  be wi de enough t o pr ovi de and mai nt ai n 
an ef f ect i ve l ead l ap wi t h t he l ead of  t he adj oi ni ng shi el di ng uni t s.

2. 14   FI LM CASSETTE TRANSFER CABI NETS

Casset t e t r ansf er  cabi net  shal l  be doubl e- wal l  st eel  cabi net  di v i ded i nt o 
t wo compar t ment s wi t h door s of  one cabi net  pl ai nl y  mar ked f or  exposed 
casset t es and door s of  t he ot her  cabi net  pl ai nl y mar ked f or  unexposed 
casset t es.   I nt er l ocki ng devi ce shal l  pr event  t he door s on opposi t e ends of  
t he cabi net s f r om bei ng opened at  t he same t i me.   Sheet  l ead l i ni ng of  
casset t e cabi net  shal l  pr ovi de x- r ay absor pt i on equal  t o t he X- r ay 
absor pt i on pr ovi ded by par t i t i on i n whi ch t he cabi net  i s  i nst al l ed.   
Cabi net s shal l  have i dent i f i cat i on mar ki ng.   Cabi net  f l oor  shal l  be 
cor r ugat ed r ubber  wi t h chr ome- pl at ed door  knobs.

2. 15   OPERATORS PROTECTI VE SCREEN

Oper at or s pr ot ect i ve scr een shal l  be const r uct ed [ of  st uds,  sur f aced wi t h 
l ead- l i ned [ gypsum l at h conf or m t o ASTM C1396/ C1396M]  [ gypsum wal l boar d 
conf or mi ng t o ASTM C1396/ C1396M]  secur ed t o st uds wi t h appr opr i at e 
f ast ener s,  wi t h l ead washer  or  t abs. ]  [ of  sheet  l ead l ami nat ed bet ween 
pl ywood panel s,  19 mm 3/ 4 i nch t hi ck conf or mi ng t o HPVA HP- 1.]
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2. 16   DESI GNATI NG PLAQUES

2. 16. 1   Requi r ed I nf or mat i on

Fur ni sh and i nst al l  desi gnat i ng pl aques as speci f i ed bel ow i n r ooms and as 
i ndi cat ed on t he dr awi ngs.   Locat i ons wher e shi el di ng t hi ckness changes,  or  
i s  not  cont i nuous,  shal l  be i ndi cat ed on t he pl aque.   Pl aque shal l  be of  
al umi num,  pl ast i c,  bakel i t e,  or  ot her  appr oved mat er i al s and shal l  be 
[ _____]  mm i nches hi gh by [ _____]  mm i nches l ong t o cont ai n t he r equi r ed 
i nf or mat i on as speci f i ed bel ow.

2. 16. 2   X- Ray and Exami nat i on Rooms

One si gn shal l  be pr ovi ded f or  [ dent al  x- r ay r oom]  [ x- r ay]  [ and]  
[ exami nat i on r ooms]  l et t er ed as f ol l ows:

:  " THE PARTI TI ONS,  THE DOORS,  AND THE LEAD- LI NED SHI ELD OF THI S ROOM HAVE 
BEEN I NSULATED WI TH SHEET LEAD [ _____]  mm I NCH THI CK PROVI DI NG A TOTAL LEAD 
EQUI VALENT PROTECTI ON OF [ _____]  mm I NCH. "

2. 16. 3   Radi ogr aphi c,  Fl uor oscopi c,  and Cyst oscopi c Rooms

One si gn shal l  be pr ovi ded f or  each r oom i nsul at ed wi t h sheet  l ead l et t er ed 
as f ol l ows:

:  " SURFACES OF THI S ROOM HAVE BEEN I NSULATED WI TH SHEET LEAD OF FOLLOWI NG 
THI CKNESS TO A HEI GHT OF 2. 1 m 7 FEET ABOVE FLOOR SLAB:

LEAD
THICKNESS

TOTAL LEAD
EQUIVALENT
PROTECTION

DOORS [ _____]  mm i nches [ _____]  mm i nches

PARTITIONS [ _____]  mm i nches [ _____]  mm i nches

FLOORS [ _____]  mm i nches [ _____]  mm i nches

2. 16. 4   Deep Ther apy Room

One si gn shal l  be pr ovi ded f or  each deep t her apy r oom l et t er ed as f ol l ows:

" ALL SURFACES OF THI S ROOM HAVE BEEN SHI ELDED WI TH AN EQUI VALENT SHEET LEAD 
OF THE FOLLOWI NG THI CKNESS:

TOTAL LEAD EQUI VALENT PROTECTI ON

DOORS [ _____]  mm i nches

PARTITIONS [ _____]  mm i nches

FLOOR [ _____]  mm i nches
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TOTAL LEAD EQUI VALENT PROTECTI ON

CEILING [ _____]  mm i nches

2. 16. 5   Rooms Wi t h Nonshi el ded Par t i t i ons

Pr ovi de one si gn f or  each l ead- shi el ded par t i t i on i n a r oom f or  whi ch al l  
par t i t i ons ar e not  shi el ded.   A s i gn shal l  be l ocat ed on l ead- i nsul at ed 
par t i t i on and l et t er ed as f ol l ows:

:  " THI S PARTI TI ON HAS BEEN SHI ELDED THE [ FULL HEI GHT]  [ HEI GHT OF [ _____]  m 
FEET]  WI TH SHEET LEAD [ _____]  mm I NCH THI CK,  PROVI DI NG A TOTAL LEAD 
EQUI VALENT PROTECTI ON OF [ _____]  mm. "

2. 16. 6   Car di ac Fl uor oscopy Room

One si gn shal l  be pr ovi ded f or  t he door  t o car di ac f l uor oscopy or  ot her  
r oom t o whi ch onl y t he door  i s  shi el ded,  l et t er ed as f ol l ows:

:  " THI S DOOR HAS BEEN SHI ELDED WI TH SHEET LEAD OF [ _____]  mm I NCH. "

2. 17   CONCRETE

[ Concr et e shi el di ng mat er i al  shal l  be uni f or m densi t y of  2355 kg/ cubi c met er
 147 pcf ]  [ Hi gh- densi t y concr et e shi el di ng mat er i al  shal l  be of  uni f or m 
densi t y i n t he r ange of  3045 t o 3445 kg/ cubi c met er  190 t o 340 pcf ] .

PART 3   EXECUTI ON

3. 1   INSTALLATION

**************************************************************************
NOTE:   NCRP Repor t s 49,  and 144 or  102 wi l l  be 
i ncl uded f or  medi cal  f aci l i t i es.   NCRP Repor t  145 
wi l l  be i ncl uded f or  dent al  c l i ni cs.   For  f aci l i t i es 
wi t h bot h medi cal  and dent al  x- r ay const r uct i on,  
NCRP Repor t s 145,  49 and 144 or  102 wi l l  be 
i ncl uded.   Thi s Sect i on i s appl i cabl e onl y t o t he 
desi gn of  medi cal  and dent al  f aci l i t i es;  ot her  t ype 
f aci l i t i es ar e r equi r ed t o meet  di f f er ent  r adi at i on 
pr ot ect i on st andar ds,  and must  be coor di nat ed wi t h 
NAVSEASYSCOM Det achment ,  Radi ol ogi cal  Af f ai r s 
Suppor t  Of f i ce,  Yor kt own,  VA 23691- 5098 f or  Navy 
projects.

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

Per f or m i nst al l at i on of  mat er i al s  and assembl i es i n accor dance wi t h 
dr awi ngs and appr oved manuf act ur er ' s r ecommendat i ons and [ NCRP 145]  [
NCRP 147]  [ NCRP 102] [  or  ] [ NCRP 144].

3. 1. 1   Workmanship

I nst al l  sheet  l ead f r ee of  waves,  l umps,  and wr i nk l es and wi t h a mi ni mum of  
j oi nt s.   Joi nt s i n sheet  l ead shal l  pr ovi de pr ot ect i on equi val ent  t o t he 
pr ot ect i on pr ovi ded by t he adj acent  sheet  l ead.   Joi nt s shal l  be f i ni shed 
smoot h and neat .
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3. 1. 2   Protection

Use l ead shi el ds t o mai nt ai n cont i nui t y of  pr ot ect i on wher e unshi el ded 
bui l t - i n i t ems penet r at e l ead l i ni ngs.   Wher e out l et  boxes,  j unct i on boxes,  
duct s,  condui t s,  and s i mi l ar  i t ems pr event  t he use of  shi el ds,  l ead s l eeves 
or  l ead l i ni ng shal l  be used.   Fast ener s shal l  not  di sr upt  t he cont i nui t y 
of  shi el di ng.

3. 2   LEAD- LI NI NG FOR CONCRETE FLOORS

**************************************************************************
NOTE:   I n r ooms schedul ed f or  sheet  l ead cei l i ng,  
t he sheet  l ead l i ni ng shal l  be pl aced on t op of  t he 
f l oor  s l ab above t he r oom pr ot ect ed,  unl ess a 
suspended l ead cei l i ng i s r equi r ed.   Ver t i cal  wal l  
shi el di ngs shal l  be er ect ed on l ead st r i ps pr i or  t o 
t he i nst al l at i on of  f l oor  l i ni ngs i n t he shi el ded 
r oom.   Lead st r i ps shal l  pr oj ect  appr oxi mat el y 75 mm 
3 i nches i nt o t he shi el ded r oom ar ea.   Lead l i ni ng 
at  t he door  s i l l  openi ng shal l  be not  l ess t han 600 
mm 2 f eet  wi der  t han t he openi ng and shal l  ext end 
not  l ess t hen 300 mm 1 f oot  beyond t he door  j amb 
openings.

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

Sur f aces of  concr et e f l oor s r ecei v i ng l ead l i ni ngs shal l  be c l ean,  dr y,  and 
f r ee of  shar p pr oj ect i ons t hat  wi l l  damage or  penet r at e t he sheet  l ead.   
When necessar y,  a smoot h scr eed coat  of  concr et e shal l  be appl i ed over  
r ough concr et e sur f aces.   A coat  of  asphal t  or  l at ex pai nt  shal l  be appl i ed 
t o t he concr et e sur f aces pr i or  t o i nst al l at i on of  t he sheet  l ead.

3. 2. 1   Shielding

Sheet  l ead l ess t han 3 mm 1/ 8 i nch t hi ck shal l  be appl i ed i n a s i ngl e l ayer  
wi t h a 38 mm 1- 1/ 2 i nch mi ni mum l ap at  j oi nt s.   Sheet  l ead mor e t han 3 mm 
1/ 8 i nch t hi ck shal l  be appl i ed i n t wo or  mor e l ayer s 3 mm 1/ 8 i nch or  l ess 
i n t hi ckness wi t h 38 mm 1- 1/ 2 i nch mi ni mum l ap at  j oi nt s or  shal l  be 
appl i ed i n a s i ngl e l ayer  wi t h j oi nt s but t ed and cover ed wi t h l ead st r i ps 
not  l ess t han t he t hi ckness r equi r ed f or  f l oor  l i ni ng and as det ai l ed.

3. 2. 2   Pr ot ect i on f r om Damage

Appl y a coat  of  asphal t  pai nt  t o t he t op sur f ace of  t he sheet  l ead pr i or  t o 
appl i cat i on of  concr et e sur f aci ng.   Tr af f i c  or  ot her  wor k wi l l  not  be 
per mi t t ed i n t he ar ea unt i l  concr et e i s appl i ed over  l i ni ng.

3. 3   LEAD- LI NED BLOCKS

Lead- l i ned bl ocks shal l  be l ai d i n r unni ng bond cour ses wi t h st agger ed 
ver t i cal  j oi nt s.   Bl ocks desi gned f or  l ead l aps at  j oi nt s shal l  be er ect ed 
t o pr ovi de mi ni mum 25 mm 1 i nch t i ght  l ead l aps wi t hout  sol der i ng or  
bur ni ng or  pr ovi de l ead bar s i n ver t i cal  and hor i zont al  j oi nt s.   Bl ocks 
desi gned t o have l ead bar s i n j oi nt s shal l  be er ect ed t o per mi t  l ead bar s 
wi t h a t hi ckness not  l ess t han t he l ead sheet  t hi ckness i n bl ock t o be 
i nser t ed i n hor i zont al  and ver t i cal  j oi nt s.

3. 3. 1   Joints

Mor t ar  j oi nt s shal l  be 9 mm 3/ 8 i nch t hi ck and shal l  be f i l l ed sol i d wi t h 
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Type N mor t ar  as speci f i ed under  Sect i on 04 20 00 UNI T MASONRY.   Mor t ar  
bet ween l ead l aps wi l l  not  be per mi t t ed.

3. 3. 2   Blocks

Ext end bl ocks i nt o f r ame openi ngs,  wi t h l ead pr oj ect i ng i nt o r abbet s of  
f r ames t o ef f ect i vel y l ap wi t h l ead f r ames of  f r ame l i ni ngs.   Voi ds ar ound 
f r ames shal l  be f i l l ed wi t h mor t ar .

3. 3. 3   Pi pe and Condui t  Chases

Wher e pi pe and condui t  chases occur  wi t hi n t he bl ocks,  concr et e may be 
r emoved f r om one si de of  t he par t i t i on as r equi r ed t o per mi t  pi pe 
i nst al l at i on.   Wher e necessar y t o r emove l ead l i ni ng f or  pi pe or  condui t  
i nst al l at i ons,  cont i nuous sheet  l ead shal l  be i nst al l ed and over l apped on 
t he adj oi ni ng const r uct i on.   Voi ds ar ound pi pe and condui t  chases wi t hi n 
t he bl ocks shal l  be f i l l ed wi t h mor t ar .   Voi ds shal l  be f i ni shed f l ush wi t h 
t he f ace of  par t i t i on.   Pi pe and condui t  chases shal l  not  be i nst al l ed 
di r ect l y opposi t e each ot her  wi t hi n t he same par t i t i on.

3. 4   LEAD- LI NED PANELS

**************************************************************************
NOTE:   When t he f i ni sh of  t he panel s must  mat ch t he 
f i ni sh of  ot her  woodwor k,  t he pol i sh sandi ng f or  
f i ni sh on t he j ob wi l l  be speci f i ed.   Lengt h and 
wi dt h of  panel s and j oi nt  pat t er n wi l l  be i ndi cat ed 
on t he dr awi ngs and wi l l  be sel ect ed t o keep wei ght s 
of  panel s t o r easonabl e mi ni mums.

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

Lead- l i ned panel s shal l  be appl i ed over  suppor t s speci f i ed i n Sect i on 
06 10 00 ROUGH CARPENTRY.   The met hod of  pr edr i l l i ng or  dr i l l i ng pi l ot  
hol es f or  f ast ener s shal l  pr event  def or mat i on of  t he f ast ener  and shal l  
pr event  di st or t i on of  t he panel .   Lead- l i ned panel s shal l  be but t - j oi nt ed 
and shal l  be pl aced over  suppor t s wi t h l ead l i ni ngs pl aced next  t o 
suppor t s.   Ef f ect i ve l ead l aps at  cor ner s and ar ound f r ames of  openi ngs 
shal l  be made wi t h panel s havi ng l ead ext ensi ons or  wi t h sheet - l ead st r i ps 
not  l ess t han t he t hi ckness of  t he l ead i n t he panel .   Fast ener s shal l  be 
set  2 mm 1/ 16 i nch bel ow t he f ace of  panel  or  j oi nt  st r i p.   Fast ener s shal l  
be f i ni shed wi t h f i l l er  or  pl ugs t o mat ch t he panel .   Si des and ends of  
panel s shal l  be secur ed at  appr oxi mat el y 200 mm 8 i nch on cent er s wi t h 
f ast ener s t o penet r at e 40 mm 1- 1/ 2 i nch i nt o suppor t s.   At  i nt er medi at e 
suppor t s,  panel s shal l  be f ast ened i n a uni f or m pat t er n at  appr oxi mat el y 
400 mm 16 i nch on cent er s.   Fast eni ng at  j oi nt s shal l  conf or m t o one of  t he 
f ol l owi ng met hods:

3. 4. 1   Joi nt s Wi t h Lead- Li ned Joi nt  St r i ps

Cover  j oi nt s wi t h sheet - l ead st r i ps not  l ess t han t he panel  t hi ckness and 
not  l ess t han 50 mm 2 i nch wi de.   Secur e j oi nt  st r i ps t o suppor t s wi t h 
f ast ener s l ocat ed i n t he cent er  of  j oi nt  st r i p at  appr oxi mat el y 200 mm 8 
i nch on cent er .

3. 4. 2   Joi nt s Backed wi t h Lead St r i ps

Sheet - l ead st r i ps not  l ess t han t he panel  t hi ckness and not  l ess t han 40 mm 
1- 1/ 2 i nch wi de shal l  be i nst al l ed on suppor t s at  panel  j oi nt s.   Lead 
st r i ps shal l  be secur ed at  out er  edges of  st r i ps.   Fi ni sh mol di ng st r i ps 
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shal l  mat ch t he panel  f i ni sh.   Fi ni sh mol di ng st r i ps shal l  be i nst al l ed t o 
cover  j oi nt s and shal l  be secur ed wi t h f ast ener s at  appr oxi mat el y 200 mm 8 
i nch on cent er s.

3. 5   LEAD- LI NED LATH

**************************************************************************
NOTE:   Lead- l i ned l at h wi t h l ead 8 mm 5/ 16 i nch 
t hi ck or  l ess wi l l  be 400 x 1220 mm 16 x 48 i nches 
wi t h l ead ext ensi ons on t wo si des f or  l appi ng and 
i nst al l ed wi t h t he l ong di mensi on at  r i ght  angl es t o 
suppor t s.   Lead- l i ned l at h wi t h l ead over  8 mm 5/ 16 
i nch t hi ck wi l l  be 300 mm 12 i nches wi de by 
manuf act ur er ' s st andar d l engt h wi t h l ead cut  t he 
same si ze as t he l at h i nst al l ed wi t h t he l ong 
di mensi on par al l el  t o suppor t s.   Dr awi ngs wi l l  
i ndi cat e suppor t  spaci ng at  300 mm 12 i nches on 
cent er s wher e t he 300 mm 12 i nches wi de l at h i s used.

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

Lead- l i ned l at h shal l  be appl i ed over  suppor t s speci f i ed i n Sect i on 06 10 00
 ROUGH CARPENTRY and Sect i on 09 22 00 METAL SUPPORT ASSEMBLI ES.   The met hod 
of  pr edr i l l i ng or  dr i l l i ng t he pi l ot  hol es shal l  pr event  def or mat i on of  t he 
f ast ener  and shal l  pr event  di st or t i on of  t he l at h.   Lead- l i ned l at h shal l  
be appl i ed wi t h l ong edges at  r i ght  angl es t o suppor t s and wi t h l ead 
l i ni ngs pl aced next  t o suppor t s.

3. 5. 1   Joints

[ Pl ace end j oi nt s over  suppor t s st agger ed i n al t er nat e cour ses. ] [   Wal l  
j oi nt s shal l  not  coi nci de wi t h t he cei l i ng j oi nt s. ] [   Each sheet  shal l  
over l ap t he l ead ext ensi on on t he adj acent  sheet ,  pr ovi di ng an ef f ect i ve 
l ead l ap. ] [   Lead- l i ned l at h shal l  be appl i ed wi t h l ong edges par al l el  t o 
suppor t s and wi t h l ead l i ni ngs pl aced next  t o suppor t s.   Bl ocki ng shal l  be 
pr ovi ded at  end j oi nt s.   Sheet - l ead st r i ps,  not  l ess t han t he l at h 
t hi ckness and not  l ess t han 40 mm 1- 1/ 2 i nch wi de,  shal l  be appl i ed on 
bl ocki ng and on suppor t s at  j oi nt s.   Lead st r i ps shal l  be secur ed t o 
bl ocki ng and suppor t s at  out er  edges of  st r i ps. ]   Lat h shal l  be c l ose 
f i t t ed and uni f or ml y secur ed t o suppor t s.   Appr oxi mat el y 6 mm 1/ 4 i nch 
shal l  be al l owed bet ween hor i zont al  j oi nt  t o f or m key f or  pl ast er .

3. 5. 2   Fr ames and Cor ner s

Lat h shal l  ext end i nt o f r ames of  openi ngs ef f ect i vel y l appi ng wi t h l ead 
f r ames or  f r ame l i ni ngs.   Unl ess ot her wi se appr oved,  l at h shal l  be ar r anged 
ar ound openi ngs such t hat  nei t her  hor i zont al  nor  ver t i cal  j oi nt s occur  at  
cor ner s of  openi ngs.   Ext er nal  cor ner s shal l  be r ei nf or ced wi t h cor ner  
bead.   I nt er nal  cor ner s,  except  at  unr est r ai ned suspended cei l i ngs,  shal l  
be r ei nf or ced as r equi r ed and shal l  be i nst al l ed wi t h l ead- headed nai l s or  
t i e wi r es and l ead t abs.   At  unr est r ai ned cei l i ngs,  squar e- nosed casi ng 
beads shal l  be i nst al l ed at  t he j unct i on of  wal l s and suspended cei l i ngs.

3. 5. 3   Wood Suppor t s

Lat h shal l  be uni f or ml y nai l ed t o wood suppor t s at  appr oxi mat el y 175 mm 7 
i nch on cent er s wi t h l ead- headed nai l s.   Nai l  heads shal l  be f l ush wi t h 
l at h sur f ace.
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3. 5. 4   Met al  Suppor t s

Lat h shal l  be uni f or ml y secur ed t o [ wood f ur r i ng st r i ps whi ch ar e secur ed 
at  r i ght  angl es t o t he met al  suppor t s wi t h bol t s or  scr ews.   Lat h shal l  be 
secur ed wi t h l ead- headed nai l s wi t h t he nai l  heads f l ush wi t h l at h sur f ace]  
[ met al  suppor t s wi t h 25 mm 1 i nch scr ews or  t i e wi r e and l ead t abs f ol ded 
over  t he f ast ener s] .

3. 6   LEAD- LI NED GYPSUM WALLBOARD

**************************************************************************
NOTE:   A nonl ead- l i ned f i ni sh pl y of  gypsum 
wal l boar d may be i nst al l ed wher e r equi r ed by desi gn 
r equi r ement s.   St y l e 1,  but t - j oi nt s,  wi l l  be used 
f or  t he base pl y of  t wo- pl y const r uct i on.   The 
f i ni sh pl y shal l  be bonded t o t he f i r st  pl y wi t h 
l ami nat i ng adhesi ve appl i ed as r ecommended by t he 
manuf act ur er  of  t he wal l boar d.   A shor i ng syst em 
shal l  be used t o hol d t he f i ni sh pl y i n pl ace dur i ng 
t he adhesi ve dr y i ng per i od.   Shor i ng shal l  be l ef t  
i n pl ace at  l east  24 hour s.   Nai l i ng of  t he f i ni sh 
pl y wi l l  not  be per mi t t ed.   Joi nt  and cor ner  
t r eat ment  shal l  be as speci f i ed i n Sect i on 09 29 00 
GYPSUM BOARD.

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

Lead- l i ned gypsum wal l boar d shal l  be appl i ed over  suppor t s speci f i ed i n 
Sect i on 06 10 00 ROUGH CARPENTRY and Sect i on 09 22 00 METAL SUPPORT 
ASSEMBLI ES.   Met hod of  pr edr i l l i ng or  dr i l l i ng pi l ot  hol es shal l  not  cause 
def or mat i on of  t he f ast ener  and shal l  not  cause di st or t i on of  wal l boar d.   
Wal l boar d shal l  be appl i ed ver t i cal l y ,  wi t h l ong edges par al l el  t o 
suppor t s,  and wi t h l ead l i ni ngs pl aced next  t o suppor t s.   Bl ocki ng shal l  be 
pr ovi ded at  end j oi nt s.

3. 6. 1   Joints

Sheet - l ead st r i ps not  l ess t han t he l ead t hi ckness used f or  wal l boar d and 
not  l ess t han 38 mm 1- 1/ 2 i nches wi de shal l  be i nst al l ed on bl ocki ng and 
suppor t s at  al l  j oi nt s.

3. 6. 2   Cor ner  Joi nt s

Cor ner  j oi nt s shal l  consi st  of  45 by 45 mm 1- 3/ 4 by 1- 3/ 4 i nch l ead angl e.

3. 6. 3   Wood Suppor t s

The sheet - l ead st r i ps shal l  be secur ed t o bl ocki ng and suppor t s at  out er  
edges wi t h wi r e nai l s.   Edges of  wal l boar d shal l  t hen be but t - j oi nt ed and 
f ast ened t o suppor t s wi t h l ead- headed nai l s at  appr oxi mat el y 200 mm 8 i nch 
on cent er s at  j oi nt s and 300 mm 12 i nch on cent er  at  i nt er medi at e suppor t s 
wi t h nai l  heads dr i ven s l i ght l y bel ow t he sur f ace of  wal l boar d.

3. 6. 4   Met al  Suppor t s

Edges of  gypsum wal l boar d at  met al  st uds shal l  be f ast ened wi t h 25 mm 1 i nch
 l ong l ead- headed scr ews.   Heads shal l  be cover ed wi t h 13 mm 1/ 2 i nch 
di amet er  l ead di sc cement ed t o wal l boar d and i nst al l ed f l ush wi t h sur f ace 
of  wal l boar d.
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3. 6. 5   Fi ni sh Pl y

Gypsum wal l boar d not  schedul ed t o be pl ast er ed shal l  r ecei ve a f i ni sh pl y 
of  gypsum wal l boar d bonded t o t he f i r st  pl y wi t h l ami nat i ng adhesi ve as 
r ecommended by t he wal l boar d manuf act ur er .   Nai l i ng t he f i ni sh pl y wi l l  not  
be per mi t t ed.   A shor i ng syst em shal l  be used t o hol d f i ni sh pl y i n pl ace 
dur i ng adhesi ve dr y i ng per i od.   Shor i ng shal l  be l ef t  i n pl ace at  l east  24 
hour s.   Joi nt  and cor ner  t r eat ment  shal l  be as speci f i ed i n Sect i on 09 29 00
 GYPSUM BOARD.

3. 7   SUSPENDED LEAD- LI NED CEI LI NGS

Pr ovi de suspended l ead- l i ned cei l i ngs consi st i ng of  l ead- l i ned l at h,  
cei l i ng bar s,  and hanger s.   Cont i nuous bar s shal l  be spaced appr oxi mat el y 
[ 315]  [ 415]  mm [ 12- 1/ 2]  [ 16- 1/ 2]  i nch on cent er  and suppor t ed by st eel  
hanger s f r om over head st r uct ur e.   Lead i n t he cei l i ng shal l  l ap l ead i n t he 
wal l  by not  l ess t han 38 mm 1- 1/ 2 i nch.

3. 8   LEAD DOOR THRESHOLDS

**************************************************************************
NOTE:   Dr awi ngs shoul d i ndi cat e t ype of  t hr eshol d 
f or  each speci f i ed r adi ogr aphi c or  t her apy r oom.  
Thr eshol ds wi l l  be i ncl uded i n i nst al l at i ons wher e 
f l oor  l i ni ng i s not  i nst al l ed and i f  r equi r ed by 
desi gn condi t i ons.

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

Thr eshol ds shal l  be i nst al l ed i n accor dance wi t h appr oved det ai l  dr awi ngs.   
Pr i or  t o i nst al l at i on,  l ead t hr eshol d sur f aces i n cont act  wi t h concr et e 
shal l  be pai nt ed wi t h a coat  of  asphal t  pai nt  or  l at ex mat er i al .

3. 9   LEAD- LI NED WOOD DOORS

Door s shal l  be f i t ,  hung,  and t r i mmed as r equi r ed.   Door s shal l  be 
i nst al l ed wi t h a c l ear ance of  2 mm 1/ 16 i nch at  s i des and t op and mi ni mum 
adequat e c l ear ance at  bot t om.   Lock edge shal l  be bevel ed 3 mm 1/ 8 i nch,  
and har dwar e shal l  be adj ust ed as r equi r ed.   War p or  t wi st  of  l ead- l i ned 
door s af t er  door s have been hung and f i ni shed shal l  not  exceed 6 mm 1/ 4 i nch
 i n any f ace di mensi on of  door  i ncl udi ng f ul l  di agonal .   Cut s r equi r ed f or  
i nst al l at i on shal l  be seal ed wi t h a c l ear  var ni sh or  seal er .

3. 9. 1   Door  Har dwar e

Bol t s and scr ews whi ch penet r at e l ead l i ni ng shal l  be r ecessed on t he s i de 
of  t he door  opposi t e har dwar e and shal l  be pl ugged wi t h l ead pl ugs t o mat ch 
f ace of  door .   Nut s f or  secur i ng sur f ace- appl i ed har dwar e such as hi nges,  
door  c l oser s and aut omat i c door  oper at or s shal l  be count er sunk and cover ed 
wi t h l ead- l i ned 1. 59 mm 16 gauge t hi ck st ai nl ess st eel  pans.   St ai nl ess 
st eel  pans shal l  be secur ed wi t h r ound- head scr ews wi t h dul l  
chr omi um- pl at ed f i ni sh.   Cut out s f or  l ock set s and l at ch cases shal l  be 
pat ched wi t h sheet  l ead.   Lead l i ni ng of  t he l ock set  and l ead l i ni ng of  
t he door  shal l  be l apped t o pr ovi de x- r ay absor pt i on equal  t o t he door .

3. 9. 2   Vi ew Wi ndows

Vi ew wi ndows shal l  be i nst al l ed i n door s wi t h har dwood st ops t o mat ch f ace 
veneer .   St ops shal l  be gl ued t o door  on cor r i dor  s i de and shal l  be 
f ast ened wi t h count er sunk oval  head scr ews or  f i ni shi ng nai l s.
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3. 9. 3   Lead Louver s

Lead l ouver s shal l  be i nst al l ed i n door s wi t h cadmi um- pl at ed or  
chr omi um- pl at ed scr ews.   Fast eni ngs shal l  not  penet r at e l ead l i ni ng of  t he 
door.

3. 10   OPERATOR' S PROTECTI VE SCREEN

Fi ni sh pl ywood- hi nged scr eens and f i xed scr eens af t er  i nst al l at i on i n t he 
same manner  as t hat  speci f i ed f or  door s.   Edge st r i ps ar e not  r equi r ed f or  
f i xed scr eens.   At  cor ner s or  wher e scr een abut s a wal l  or  f l oor ,  pr ovi de a 
l ap of  l ead.   [ Bui l d- i n v i ewi ng wi ndow of  l ead gl ass or  acr yl i c  wi t h l ead 
equi val ence [ i ndi cat ed. ]  [ mat chi ng adj acent  panel ] . ]

3. 11   TESTI NG AND CERTI FI CATI ON

**************************************************************************
NOTE:   NCRP Repor t s 49,  144,  and 102 wi l l  be 
i ncl uded f or  sur veyi ng medi cal  f aci l i t i es.   NCRP 
Repor t  145 wi l l  be i ncl uded f or  sur veyi ng dent al  
c l i ni cs.   For  f aci l i t i es i ncor por at i ng medi cal  and 
dent al  x- r ay i nst al l at i ons,  NCRP Repor t s 145,  49 and 
144 or  102 wi l l  be i ncl uded.

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

Bef or e and af t er  x- r ay equi pment  has been i nst al l ed and pl aced i n oper at i ng 
condi t i on,  t he x- r ay i nst al l at i on shal l  be sur veyed by a qual i f i ed exper t  
as def i ned i n [ NCRP 145]  [ NCRP 147]  [ NCRP 102]  [ or ]  [ NCRP 144] .   Sur vey 
shal l  be per f or med i n accor dance wi t h [ NCRP 145]  [ NCRP 147]  [ NCRP 102]  [ or ]  
[ NCRP 144] .   Any par t  of  x- r ay shi el di ng wor k f ound t o be def ect i ve shal l  
be cor r ect ed or  r epl aced,  i ncl udi ng al l  ot her  wor k af f ect ed t her eby.

        - -  End of  Sect i on - -
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