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CORROSI ON CONTROL HANGAR DOORS
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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 abr i cat i on and manuf act ur e of  
hangar  door s used i n cor r osi on cont r ol  hangar s.

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:   These door s ar e uni que because t hey al so 
ser ve as t he ai r  suppl y pl enum.

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

**************************************************************************
NOTE:   Pai nt i ng of  hangar  door s must  be speci f i cal l y  
ment i oned i n Sect i on 09 97 13. 27 EXTERI OR COATI NG OF 
STEEL STRUCTURES,  al ong wi t h a r ef er ence t o t hi s 
Sect i on and wi t h i nst r uct i ons not  t o pai nt  oper at i ng 
par t s,  mechani sms,  l i mi t  swi t ches,  or  t r ol l ey duct s.

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

**************************************************************************
NOTE:   On t he desi gn dr awi ngs,  show:
1.   Si ze and ar r angement  of  door s.   El ect r i cal  and 
st r uct ur al  pr ovi s i ons f or  mot or  oper at or s.
2.   Locat i on and t ype of  weat her  st r i ppi ng,  ext er i or  
cover i ng,  i nt er i or  l i ni ng and f l ashi ng.
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3.   Locat i on,  spaci ng,  s i ze and t ype of  t op gui des 
and r ai l s .   Cent er - t o- cent er  di mensi on of  l eaves 
i ncl udi ng i nt er i or  and ext er i or  cover i ngs.
4.   Locat i on and t ype of  per sonnel  door s.   Do not  
l ocat e per sonnel  door s bet ween wheel s and edge of  
hangar  door  l eaf .
5.   Locat i on of  bumper s and pul l s .
6.   That  wheel s wi l l  be r equi r ed.   Type,  s i ze,  and 
number  shoul d not  be shown si nce s i ze and wei ght  of  
door s wi l l  det er mi ne t hese.
7.   Appr opr i at e desi gn wi nd pr essur es based on t he 
desi gn wi nd vel oci t y.   See sect i on on " Wi nd Loads"  
f or  mor e det ai l ed r equi r ement s.
8.   Det ai l s  of  expansi on j oi nt s i n r ai l s  and t op 
gui des wher e bui l di ng expansi on j oi nt s occur .
9.   El ect r i cal  ser vi ce f or  mot or  oper at or s,  
pr ef er abl y 460 vol t s,  3- phase,  60- her t z,  and 
l ocat i on of  power  suppl y di sconnect .
10.  Access f or  i nst al l at i on,  mai nt enance,  and 
r epl acement  of  t op r ol l er s i f  hangar  r equi r es 
f l oat i ng t op r ol l er s.
11.  Di mensi ons and det ai l s  of  t ai l  door s,  i f  
required.
12.  Bot t om r ai l  dr ai ns f or  f ul l  l engt h of  bot t om 
r ai l s .   Thi s may be done wi t h cr oss dr ai ns nor mal  t o 
t he r ai l s  spaced about  6 M 20 f eet  on cent er .   I n 
col d ar eas i t  may be necessar y t o pr ovi de de- i c i ng 
equi pment  bel ow t he r ai l s .
13.  End of  t r avel  bumper s and bumper  suppor t s at  end 
of  door  t r avel .   Di mensi on and l ocat i on shoul d be i n 
accor dance wi t h door  manuf act ur er ' s appr oved 
drawings.

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

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.

**************************************************************************
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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 I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN I RON AND STEEL I NSTI TUTE ( AI SI )

AI SI  SG03- 3 ( 2002;  Suppl  2001- 2004;  R 2008)  
Col d- For med St eel  Desi gn Manual  Set

AMERI CAN LADDER I NSTI TUTE ( ALI )

ALI  A14. 3 ( 2008)  St andar d f or  Fi xed Ladder s and 
Saf et y Requi r ement s

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 52. 2 ( 2012)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1008/ A1008M ( 2016)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM A1011/ A1011M ( 2018a)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM A1018/ A1018M ( 2016a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet  and St r i p,  Heavy- Thi ckness Coi l s,  
Hot - Rol l ed,  Car bon,  Commer ci al ,  Dr awi ng,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A29/ A29M ( 2016)  St andar d Speci f i cat i on f or  Gener al  
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Requi r ement s f or  St eel  Bar s,  Car bon and 
Al l oy,  Hot - Wr ought

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A519/ A519M ( 2017)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon and Al l oy St eel  Mechani cal  Tubi ng

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM B103/ B103M ( 2015)  St andar d Speci f i cat i on f or  Phosphor  
Br onze Pl at e,  Sheet ,  St r i p,  and Rol l ed Bar

ASTM B88 ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D4614 ( 2011)  St andar d Speci f i cat i on f or  Et hyl  
Acet at e ( Al l  Gr ades)

ASTM D740 ( 2011)  Met hyl  Et hyl  Ket one

ASTM E84 ( 2018a)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Materials

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

I EEE 519 ( 2014)  Recommended Pr act i ces and 
Requi r ement s f or  Har moni c Cont r ol  i n 
El ect r i cal  Power  Syst ems

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es
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NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 220 ( 2018)  St andar d on Types of  Bui l di ng 
Construction

NFPA 409 ( 2016;  ERTA 2016)  St andar d on Ai r cr af t  
Hangars

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

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

SAE AMS- C- 22542 ( 2012;  Rev A;  St abi l i zed ( S)  2012)  
Cl eani ng Compound,  Hi gh Pr essur e Cl eaner ,  
Liquid

SAE J1405 ( 2012)  Opt i onal  Test  Pr ocedur es f or  
Hydr aul i c Hose Assembl i es

SAE J514 ( 2012)  Hydr aul i c  Tube Fi t t i ngs

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-D-16791 ( 1990;  Rev G,  Am 1 1993)  Det er gent s,  
Gener al  Pur pose ( Li qui d,  Non- I oni c)

MIL-DTL-15021 ( 2014;  Rev B)  Hook,  Snap Bol t ,  Swi vel - Eye,  
and Ri ngs

MIL-DTL-5541 ( 2006;  Rev F)  Chemi cal  Conver si on Coat i ngs 
on Al umi num and Al umi num Al l oys

MIL-R-24243 ( 1994;  Rev E,  Not i ce 1 2001;  Not i ce 2 
2006)  Ri vet s,  Bl i nd,  Nonst r uct ur al ,  
Ret ai ned Mandr el ,  Open End,  Domed Head,  
Al umi num Al l oy,  Car bon St eel ,  Cor r osi on 
Resi st ant  St eel

MIL-T-81772 ( 1986;  Rev B;  Am 1 1991)  Thi nner ,  Ai r cr af t  
Coating

UFC 1- 200- 01 ( 2016)  DoD Bui l di ng Code ( Gener al  Bui l di ng 
Requirements)

UFC 3- 301- 01 ( 2013;  wi t h Change 3)  St r uct ur al  
Engineering

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

CI D A- A- 857 ( Rev B,  Not i ce 3)  Thi nner ,  Dope and 
Lacquer  ( Cel l ul ose Ni t r at e)
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FS RR- C- 271 ( Rev G)  Chai ns and At t achment s,  Car bon And 
Al l oy St eel

UNDERWRI TERS LABORATORI ES ( UL)

UL 900 ( 2015)  St andar d f or  Ai r  Fi l t er  Uni t s

1. 2   RELATED REQUI REMENTS

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM,  03 30 00 CAST- I N- PLACE 
CONCRETE,  05 12 00 STRUCTURAL STEEL,   08 11 13 STEEL DOORS AND FRAMES,  
08 71 00 DOOR HARDWARE,  43 15 00. 00 20 LOW PRESSURE COMPRESSED AI R PI PI NG 
( NON- BREATHI NG AI R TYPE) ,  09 97 13. 27 EXTERI OR COATI NG OF STEEL STRUCTURES 
and 09 90 00 PAI NTS AND COATI NGS appl y t o t hi s sect i on wi t h addi t i ons and 
modi f i cat i ons speci f i ed her ei n.

1. 3   SUBMITTALS

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

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

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
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.

**************************************************************************
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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- 01 Pr econst r uct i on Submi t t al s

Manuf act ur er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

I nst al l er ' s  Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Door  Mat er i al s;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Door  St r uct ur e;  G[ ,  [ _____] ]

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

Lubr i cat i on;  G[ ,  [ _____] ]

Ai r  Syst em;  G[ ,  [ _____] ]

El ect r i cal  Equi pment ;  G[ ,  [ _____] ]

1. 3. 1   Door  Mat er i al s

Submi t  desi gn dr awi ngs cover i ng door  st r uct ur e,  al l  oper at i ng devi ces,  
mechani cal  syst ems and " U"  val ue

Show al l  det ai l s  f or  const r uct i on,  i nst al l at i on and oper at i on;  s i ze,  shapes 
and t hi ckness of  mat er i al s,  j oi nt s and connect i ons;  r ei nf or c i ng;  har dwar e;  
mechani cal  devi ces;  el ect r i cal  devi ces;  and al l  desi gn and det ai l  dat a f or  
wor k of  ot her  t r ades af f ect ed by hangar  door s.

Submi t  t he door  manuf act ur er ' s compl et e schemat i c compr essed ai r  and wi r i ng 
di agr ams,  f i el d pi pi ng and wi r i ng di agr ams,  and a compl et e physi cal  
l ocat i on dr awi ng showi ng t he l ocat i on of  al l  pr essur e r egul at or s,  gages,  
met er i ng val ves,  l ubr i cat or s,  f i l t er - dr yer s,  i nt er l ocki ng val ves and 
cont r ol s wi t h t he r uns of  pi pe and condui t ,  pi pe s i ze and condui t  s i ze,  
wi r e number  and wi r e s i ze i n each condui t ,  j unct i on box l ocat i on and f ul l  
cont r ol  mount i ng det ai l s

1. 3. 2   Door  St r uct ur e

Submi t  desi gn cal cul at i ons cover i ng door  st r uct ur e,  al l  oper at i ng devi ces,  
mechani cal  syst ems and " U"  val ue.   A Regi st er ed Pr of essi onal  Engi neer  shal l  
pr epar e and si gn st r uct ur al  cal cul at i ons.

1. 3. 2. 1   Adj ust abl e Fr equency Mot or  Dr i ve

I EEE 519.
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1. 3. 3   Oper at i on and Mai nt enance Manual s

Dr awi ngs and i nst r uct i ons showi ng al l  l ubr i cat i on poi nt s,  pr oper  
l ubr i cant s,  l ubr i cat i on f r equency schedul e and compl et e oper at i ng 
i nst r uct i ons.   Compl et e compr essed ai r  syst em schemat i c and el ect r i cal  
equi pment  wi r i ng di agr ams.

Fur ni sh t he above i n dupl i cat e t o t he Cont r act i ng Of f i cer .

1. 4   QUALI TY ASSURANCE

1. 4. 1   Manuf act ur er ' s Qual i f i cat i ons

Use a cor r osi on cont r ol  hangar  door  pr oduct  f r om a manuf act ur er  who i s 
r egul ar l y engaged i n t he desi gn,  f abr i cat i on,  er ect i on,  and ser vi ce of  
cor r osi on cont r ol  hangar  door s of  t ype and si ze r equi r ed f or  t hi s pr oj ect .   
The manuf act ur er  shal l  have at  l east  5 year s of  s i mi l ar  cor r osi on cont r ol  
hangar  door  desi gn exper i ence.   Si mi l ar  door s must  have compar abl e f unct i on 
and desi gn i ncl udi ng s i ze,  conf i gur at i on,  t ype of  use,  r et r act abl e or  
movi ng el ement s,  saf et y f eat ur es,  cont r ol s,  and ot her  key engi neer i ng 
el ement s as t he door  bei ng speci f i ed.   I t  i s  accept abl e t o show t hat  a 
ser i es of  s i mi l ar  door s col l ect i vel y meet  al l  compar abl e el ement s t o t he 
door  bei ng speci f i ed,  al t hough not  necessar i l y  i ndi v i dual l y.   Manuf act ur er  
must  submi t  wr i t t en evi dence on s i mi l ar  past  door  desi gns and i nst al l at i ons 
l i s t i ng t he name,  l ocat i on,  cont act  i nf or mat i on of  owner s,  i nst al l at i on 
dat es,  over al l  s i zes,  f eat ur es,  and ot her  r el evant  i nf or mat i on f or  
exper i ence and qual i f i cat i ons eval uat i on.   Onl y manuf act ur er s who can 
submi t  t hi s evi dence of  act ual  i nst al l at i ons wher e t he pr oduct s have pr oven 
pr act i cal ,  dur abl e,  and r equi r e a mi ni mum of  mai nt enance,  wi l l  be qual i f i ed 
under  t hi s speci f i cat i on.

1. 4. 2   I nst al l er ' s  Qual i f i cat i ons

I nst al l at i on of  t he door ( s)  shal l  be super vi sed by a manuf act ur er ' s  
r epr esent at i ve and shal l  be i n accor dance wi t h appr oved shop dr awi ngs.   
I nst al l er s shal l  be ski l l ed and exper i enced i n t he er ect i on of  cor r osi on 
cont r ol  hangar  door s of  t he t ype speci f i ed her ei n.   I nst al l er s must  submi t  
wr i t t en evi dence of  s i mi l ar  past  door  i nst al l at i ons l i s t i ng t he name,  
l ocat i ons,  cont act s i nf or mat i on of  owner s,  i nst al l at i on dat es,  over al l  
s i zes,  f eat ur es,  and ot her  r el evant  i nf or mat i on f or  exper i ence and 
qual i f i cat i ons eval uat i on.

1. 4. 3   Warranty

The door  manuf act ur er  shal l  pr ovi de a t hr ee- year  war r ant y f or  al l  
mechani cal  and el ect r i cal  component s agai nst  def ect s i n mat er i al  and 
wor kmanshi p begi nni ng on t he dat e of  Pr oj ect  Accept ance.

1. 5   DELI VERY AND STORAGE

Del i ver  mat er i al s whi ch ar e not  shop- i nst al l ed i n t he door s i n or i gi nal  
packages,  cont ai ner s,  boxes or  cr at es bear i ng t he manuf act ur er ' s name,  
br and and model  number .   St or e al l  mat er i al s and equi pment  i n dr y l ocat i ons 
wi t h adequat e vent i l at i on,  f r ee f r om dust  or  wat er ,  and t o per mi t  access 
f or  i nspect i on and handl i ng.   Handl e door s car ef ul l y  t o pr event  damage.   
Remove damaged i t ems t hat  cannot  be r est or ed t o l i ke- new condi t i on and 
pr ovi de new i t ems.

SECTI ON 08 34 16  Page 11



1. 6   DESI GN REQUI REMENTS

1. 6. 1   Door  Desi gn and Component s

The cor r osi on cont r ol  hangar  door s and component s i ndi cat ed i n t he 
const r uct i on document s ar e r epr esent at i ve of  a commer ci al l y- avai l abl e 
door .   Desi gn and f abr i cat e t he door  t o f i t  wi t hi n t he space al l ocat ed and 
i n accor dance wi t h t he cr i t er i a speci f i ed her ei n.   Desi gn door s t o oper at e 
pr oper l y wi t hout  bi ndi ng,  i nt er f er ence,  or  damage t o weat her  st r i ppi ng or  
t he adj acent  st r uct ur e.   Door  must  be of  l i mi t ed combust i bl e const r uct i on 
i n accor dance wi t h NFPA 220 and NFPA 409.

Submi t  Cal cul at i ons seal ed by t he door  manuf act ur er ' s r egi st er ed 
pr of essi onal  engi neer  f or  r evi ew.

1. 6. 1. 1   St eel  Door  Component s

Desi gn al l  suppor t i ng,  st eel  br aci ng and f r ami ng st eel  member s i n 
accor dance wi t h t he speci f i ed l oads and t he r equi r ement s of  AI SC 325 and 
AI SC 360.   Desi gn al l  col d f or med st eel  i n accor dance wi t h AI SI  SG03- 3.   
Wel d st eel  i n accor dance wi t h t he AWS D1. 1/ D1. 1M St andar ds.

1. 6. 2   Loads

Desi gn t he door  f or  t he l oads i n accor dance wi t h UFC 1- 200- 01, UFC 3- 301- 01 
and al l  ot her  appl i cabl e cr i t er i a.

1. 6. 2. 1   Wi nd Loads

**************************************************************************
NOTE:   I n accor dance wi t h UFC 1- 200- 01 and UFC 
3- 301- 01,  t he Engi neer  of  Recor d must  show t he 
appr opr i at e desi gn wi nd pr essur e f or  t he desi gn of  
t he door  on t he dr awi ngs.   The si mpl i f i ed 
pr ocedur e/ met hod must  not  be used t o cal cul at e t he 
desi gn wi nd pr essur es f or  t he door ,  onl y an 
anal yt i cal  pr ocedur e i s al l owed.   The bui l di ng 
vol ume accessed by t he cor r osi on cont r ol  hangar  door  
must  be consi der ed " Par t i al l y  Encl osed" .   The desi gn 
pr essur e must  be based on t he speci f i c  pr oj ect  
desi gn cr i t er i a and on t he desi gn wi nd vel oci t y f or  
c l addi ng and component s wi t h t he appr opr i at e 
t r i but ar y ar ea.   An exampl e t abl e of  r equi r ed desi gn 
wi nd pr essur es i s shown bel ow.

Zone

Effective
Area
(SF)

Max Posi t i ve Pr essur e
(PSF)

Max Negat i ve Pr essur e
(PSF)

? 10 ? ?

? 100 ? ?

? 200 ? ?
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Zone

Effective
Area
(SF)

Max Posi t i ve Pr essur e
(PSF)

Max Negat i ve Pr essur e
(PSF)

? 500 ? ?

? 700 ? ?

Component s and Cl addi ng el ement s wi t h Ef f ect i ve 
Ar eas gr eat er  t han 65. 032 squar e met er s 700 squar e 
f eet  must  be per mi t t ed t o be desi gned usi ng t he 
pr ovi s i ons f or  MWFRSs.

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

I n t he c l osed posi t i on,  desi gn door s and al l  component s t o wi t hst and t he 
wi nd pr essur es i ndi cat ed by t he Engi neer  of  Recor d.   Desi gn al l  door  
component s t o wi t hst and bot h t he hi ghest  posi t i ve and negat i ve pr essur es 
based on act ual  t r i but ar y ar ea f r om t he wi nd l oad i ndi cat ed.

I n addi t i on,  desi gn door s and al l  component s t o be oper at i onal  dur i ng wi nd 
event s whi ch cause a posi t i ve or  negat i ve ser vi ce l oad pr essur e of  0. 718 kPa
 15 psf  on t he sur f ace of  t he door .

1. 6. 3   Deflections

For  any door  member ,  t he def l ect i on due t o desi gn wi nd l oad shal l  not  
exceed t he member ' s l engt h di v i ded by 120.   Desi gn t he di f f er ent i al  
def l ect i on at  t he door  seal s t o be l ess t han 51 mm 2 i nches.

Desi gn Door s as a syst em t o wi t hst and t he upwar d and downwar d def l ect i ons 
of  t he door  header  st r uct ur e.

1. 6. 4   Dr i ve Mechani sm

Desi gn t he dr i ve mechani sm t o oper at e t he door  agai nst  a wi nd pr essur e of  5 
pounds per  squar e f oot  per pendi cul ar  t o t he l eaf .   Desi gn t he dr i ve so t hat  
when st opped at  any poi nt ,  t he door  aut omat i cal l y  l ocks i n pl ace agai nst  a 
185 km/ h 115 mph wi nd.   Pr ovi de suf f i c i ent  wheel  t r act i on t o l ock hangar  
door s when t he t r ack i s wet .   Desi gn f or  t he ef f ect  door  sway and v i br at i on 
wi l l  have on wheel  t r act i on i n a 185 km/ h 115 mph wi nd.

1. 6. 5   Door  Seal s

Use seal i ng syst em bet ween door  l eaf  and bui l di ng,  bet ween door  l eaf  and 
f oundat i on,  and bet ween l eaf ,  desi gned t o pr ovi de an ai r  t i ght  c l osur e wi t h 
t he bui l di ng and t he vent i l at i on suppl y ai r  pl enum.   Coor di nat e t he desi gn 
of  t he door  seal  syst em wi t h t he bui l di ng ar chi t ect ur al  and st r uct ur al  
det ai l s ,  and t he mechani cal  vent i l at i on syst ems.   Use f ul l y  adj ust abl e door  
seal  syst em t o per mi t  i ni t i al  set t i ng dur i ng i nst al l at i on of  t he door s,  and 
t o per mi t  f ut ur e adj ust ment s.   Use door  seal i ng syst em desi gned f or  ease of  
r epl acement  and t hat  i ncor por at es commer ci al l y  avai l abl e component s.

1. 6. 6   Pneumat i c Locki ng Mechani sm

Pr ovi de manual  and pneumat i c cont r ol  devi ces,  pi pi ng,  t ubi ng and hose f or  
t he l ocki ng mechani sms.   I ncl ude t he f l exi bl e connect i on t o t he bui l di ng 
ai r  syst em.   Use ai r  syst em desi gned t o accommodat e t he non- l ubr i cat ed 
bui l di ng ai r  suppl y avai l abl e.   Use syst em desi gned t o mai nt ai n ai r  l oadi ng 
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of  t he cyl i nder s at  al l  t i mes except  when t he l ock pi ns ar e t o be 
r et r act ed.   Locat e compr essed ai r  accessor i es,  i nc l udi ng t he f i l t er  /  
r egul at or  assembl y,  and cont r ol  val ves wher e t hey wi l l  be r eadi l y 
accessi bl e f or  mai nt enance.   Secur e al l  t ubi ng r uns i n t he door  pl enum t o 
t he door  f r ame usi ng cushi on c l amp assembl i es spaced t o pr event  sag i n 
r uns.   Ar r ange al l  t ubi ng r uns t o pr event  accumul at ed moi st ur e f r om 
r eachi ng t he ai r  cyl i nder s.   Locat e ai r  syst em accessor i es t o be r eadi l y 
accessi bl e f or  i nspect i on and ser vi c i ng.   Pr ovi de manual  r el ease of  t he 
aut omat i c door  i n t he event  of  power  f ai l ur e.   Accompl i sh di sengagement  of  
t he ai r  cyl i nder  by vent i ng t he ai r  suppl y t o t he cyl i nder ,  r emovi ng t he 
ai r  l oadi ng on t he pi st on.   Pr ovi de manual  r et r act i on of  t he l ocki ng pi ns 
by means of  a hand pul l  at t achment  t hr ough a cor r osi on r esi st ant  wi r e r ope 
cabl e syst em.

1. 6. 7   El ect r i cal  Requi r ement s

Use el ect r i cal  wi r i ng and equi pment  appr oved f or  Cl ass 1,  Di v i s i on 1 
l ocat i ons as descr i bed i n Ar t i c l e 501 of  NFPA 70.   Use el ect r i c  mot or  ( 460 
V,  3- phase)  as pr i me mover .

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   St r uct ur al  St eel

ASTM A36/ A36M.

**************************************************************************
Not e t o t he desi gner :

I ncl ude t he f ol l owi ng par agr aphs i n Sect i on 05 12 00
STRUCTURAL STEEL.

" . 1  Top Gui des and Bot t om Rai l s f or  Hangar  Door s:

. 1. 1  Top Gui des:   Mai nt ai n nomi nal  el evat i on wi t hi n 
pl us or  mi nus 6 mm 1/ 4 i nch and nomi nal  
cent er - t o- cent er  di mensi on wi t hi n pl us or  mi nus 3 mm 
1/ 8 i nch,  wi t h var i at i on f r om nomi nal  no gr eat er  t han
 one mm i n 2 met er s 1/ 8 i nch i n 20 f eet .   Joi nt s of  
head gui des ar e not  r equi r ed t o be wel ded,  but  shi m 
and gr i nd so adj oi ni ng gui de sur f aces ar e not  out  of  
l i ne mor e t han 2 mm 1/ 16 i nch.   Top gui de t ol er ances 
shal l  be met  af t er  dead l oad i s i mposed on bui l di ng 
f r ame. [   Top gui de sur f aces whi ch wi l l  be i n cont act  
wi t h r ol l er s dur i ng door  oper at i on shal l  be 
st ai nl ess st eel  f r ami ng or  st r uct ur al  member s. ]

. 1. 2  Hangi ng Head Fl ashi ng:   Gal vani zed st eel ,  not  
t hi nner  t han 1. 2 mm t hi ck 18 gage,  r ei nf or ced as 
r equi r ed.   Coor di nat e wi t h hangar  door
manuf act ur er .   Show exact  l ocat i on and conf i gur at i on 
on t op gui de shop dr awi ngs.   Top gui de and head 
f l ashi ng syst em shal l  be shop assembl ed t o ver i f y 
accur acy of  f i t  and f ast ener  l ocat i on,  and 
di sassembl ed f or  shi ppi ng.   I nst al l  head f l ashi ng 
af t er  door s ar e i n pl ace.
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. 1. 3  Bot t om Rai l s:   St andar d A. S. C. E.  or  A. R. E. A.  
wei ghi ng not  l ess t han [ _____]  k i l ogr ams per  met er  
pounds per  yar d.   Do not  i nst al l  r ai l s  unt i l  t op 
gui de syst em has been i nst al l ed.   Cont i nuousl y 
suppor t  r ai l s  and anchor  as i ndi cat ed.   Set  r ai l s  t o 
el evat i on wi t hi n pl us or  mi nus 6 mm 1/ 4 i nch,  wi t h 
var i at i ons f r om el evat i on no gr eat er  r at e t han one 
mm i n 2 met er s 1/ 8 i nch i n 20 f eet .   Nomi nal  desi gn 
r el at i onshi p bet ween t op gui des and bot t om r ai l s  t o 
be mai nt ai ned wi t hout  except i on.   Cent er - t o- cent er  
di mensi ons of  bot t om r ai l s  t o be mai nt ai ned wi t hi n 
pl us or  mi nus 3 mm 1/ 8 i nch wi t h var i at i on f r om 
nomi nal  no gr eat er  t han one mm i n 2 met er s 1/ 8 i nch 
i n 20 f eet .   Wel d r ai l  j oi nt s and gr i nd smoot h or  
pr ovi de wi t h spl i ce pl at e i n accor dance wi t h ASCE 
standards."

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

2. 1. 2   For med St eel

AI SI  SG03- 3.

2. 1. 3   Gal vani zed St eel

Hot  di pped gal vani zed f r ames i n accor dance wi t h ASTM A123/ A123M.

2. 1. 4   Sheet  St eel

ASTM A1011/ A1011M,  hot - r ol l ed sheet  st eel ,  commer ci al  qual i t y ,  or  
ASTM A1008/ A1008M,  col d- r ol l ed st eel  sheet ,  commer ci al  qual i t y .

2. 1. 5   Gal vani zed Sheet  St eel

ASTM A653/ A653M,  coat i ng desi gnat i on G90 gal vani zed st eel  sheet ,  commer ci al  
quality.

2. 1. 6   Ext er i or  Cover i ng

Pr ef or m t he hanger  door / pl enums'  ext er i or  wal l  f r om si di ng panel s over  
r i gi d i nsul at i on boar ds,  assembl ed i n accor dance wi t h t he s i di ng 
manuf act ur er ' s st andar d det ai l .   Pr ovi de panel s wi t h f act or y f i ni sh equal  
t o Kynar  500 PVDF f l uor opol ymer

2. 1. 6. 1   Ext er i or  Roof  Panel s

Coat ed st eel  sheet s conf or mi ng t o t he r equi r ement s of  Sect i on 07 41 13 
METAL ROOF PANELS,  wi t h r i bbed ext er i or  f ace,  38 mm 1- 1/ 2 i nch panel ,  dept h 
and t hi ckness t o meet  desi gn l oads and pur l i n spaci ng,  but  not  l ess t han 22 
MFG STD gage,  wi t h f act or y f i ni sh equal  t o Kynar  500 PVDF f l uor opol ymer .

2. 1. 6. 2   Li ner  Panel s

Coat ed st eel  sheet s conf or mi ng t o t he r equi r ement s of  Sect i on 07 41 13 
METAL ROOF PANELS,  or  gal vani zed st eel  sheet s conf or mi ng t o ASTM A653/ A653M, 
coat i ng desi gnat i on G90,  wi t h f l ush i nt er i or  f ace,  47. 6 mm 1- 7/ 8 i nch panel  
dept h and t hi ckness t o meet  desi gn l oads and pur l i n spaci ng,  but  not  l ess 
t han 22 MFG STD gage,  wi t h f act or y f i ni sh.
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2. 1. 6. 3   Insulation

Per manent l y secur e i nsul at i on mat er i al s i n pl ace bet ween t he f ace and l i ne 
panel s.   Desi gn t he door s t o have an ai r - t o- ai r  " U"  val ue not  mor e t han 
0. 05,  a f l ame spr ead r at i ng of  75 or  l ess and a smoke- devel oped r at i ng of  
100 or  l ess when t est ed i n accor dance wi t h ASTM E84.   Do not  use cel l ul ar  
plastics.

2. 1. 6. 4   Accessories

Sheet  met al  f l ashi ngs,  t r i m mol di ng,  c l osur e st r i ps,  caps,  subgi r t s  and 
ot her  s i mi l ar  sheet  met al  accessor i es used i n conj unct i on wi t h t he 
pr ef or med panel s shal l  be of  t he same mat er i al  and f i ni sh as t he panel s.   
Met al  shal l  be of  a t hi ckness not  l ess t han t hat  used f or  t he panel s.

2. 1. 7   Hardware

Pr ovi de har dwar e sui t abl e f or  use on hangar  door s and desi gned t o 
accommodat e act ual  dead l oads pl us wi nd l oads speci f i ed her ei n.

2. 1. 7. 1   Pivots

Pr ovi de pi vot s wi t h heavy dut y t hr ust  bear i ngs seal ed agai nst  dust  and 
wat er ,  and wi t h dr i p- t ype l ubr i cat i on f i t t i ngs r equi r i ng i nf r equent  
at t ent i on.   They shal l  be of  suf f i c i ent  st r engt h t o r esi st  al l  l oads 
speci f i ed her ei n,  wi t h a f act or  of  saf et y of  2.   Pr ovi de f or  expansi on and 
cont r act i on over  a t emper at ur e r ange of  27 degr ees C 80 degr ees F.   Desi gn 
t he t op pi vot  t o pr ovi de movement  i n t he pl ane of  t he door  t o accommodat e a 
di f f er ent i al  set t l ement  of  101. 6 mm 4 i nches wi t hi n t he l engt h of  t he t r ack 
and bet ween t he t r ack and t he bui l di ng.   Desi gn t he t op pi vot  t o pr ovi de 
movement  i n t he pl ane of  t he door  i n t he c l osed posi t i on t o accommodat e a 
hor i zont al  di spl acement  of  t he bui l di ng of  ver t i cal  door  al i gnment  
adj ust ment s at  t he t op and bot t om pi vot  poi nt s.   The bot t om pi vot  poi nt  
shal l  be sel f - al i gni ng and i nst al l ed i n a cement  case wi t h r emovabl e 
weat her  t i ght  cover ,  and shal l  be desi gned t o r esi st  axi al  and r adi al  
t hr ust  l oads.

2. 1. 8   Weatherstripping

Rubber  bul b seal s shal l  be r esi st ant  t o i nci dent al  cont act  wi t h t he 
f ol l owi ng chemi cal s and sol vent s used i n t he f aci l i t y :

MATERIAL MI LI TARY OR FEDERAL SPECI FI CATI ON

MEK ASTM D740

Dope and Lacquer  Thi nner CI D A- A- 857

Ai r cr af t  Coat i ng Thi nner MIL-T-81772

Hi gh Pr essur e Cl eani ng Compound SAE AMS- C- 22542

Et hyl  Acet at e ASTM D4614

Non- I oni c Det er gent MIL-D-16791
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MATERIAL MI LI TARY OR FEDERAL SPECI FI CATI ON

Conver si on Coat i ng MIL-DTL-5541

2. 1. 9   Fasteners

Hot  di pped gal vani zed.

2. 1. 10   Sealant

Si ngl e- component  or  mul t i - component  el ast omer i c t ype conf or mi ng t o ASTM C920, 
Type S or  M,  Gr ade NS,  Cl ass 12. 5,  Use NT.   Pr ovi de a seal ant  t hat  has been 
t est ed on t he t ype( s)  of  subst r at e t o whi ch i t  wi l l  be appl i ed.

2. 1. 11   Li ght  Fi xt ur es

The door  manuf act ur er  shal l  pr ovi de al l  l i ght  f i x t ur es i ndi cat ed i n or  on 
t he door .   Conf or m t o t he el ect r i cal  dr awi ngs and t he r equi r ement s 
speci f i ed i n 26 20 00 I NTERI OR WI RI NG SYSTEMS.

2. 1. 12   Per sonnel  Emer gency Pass Door s and Pl enum Access Door s

Pr ovi de door s i n each hangar  door  l eaf  f or  per sonnel  access t o t he 
bui l di ng,  and f or  access t o t he ai r  pl enum f or  mai nt enance of  t he dr i ve 
mechani sm and l ock pi n mechani sms.   Door s shal l  be ext er i or ,  hol l ow met al ,  
f l ush t ype,  i nsul at ed,  wi t h gasket ed f r ame t o pr ovi de an ai r t i ght  seal .   
Door s shal l  conf or m t o 08 11 13 STEEL DOORS AND FRAMES.   Pr ovi de har dwar e 
conf or mi ng t o 08 71 00 FI NI SH HARDWARE,  as f ol l ows:

a.  Per sonnel  Pass Door s:

1- 1/ 2 Pai r s,  Hi nges A5111 ( Temp. )  5 by 4- 1/ 2

1 Each Exi t Type 2,  Funct i on 01

1 Each Door  Cl oser C02061,  Si ze I V

1 Each Ki ckpl at e J102

1 Set  Ai r t i ght  Seal s As speci f i ed

b.  Per sonnel  Pass Door s:

1 Pai r ,  Hi nges A5111 ( Temp. )  5 by 4- 1/ 2

1 Each Lockset Ser i es 1000,  Gr ade 1,  Funct i on F04

1 Each Door  Cl oser C02011,  Si ze 111

1 Set  Ai r t i ght  Seal s As speci f i ed

2. 1. 13   Concr et e and Non- Shr i nk Gr out

Pour  i n pl ace nor mal  concr et e havi ng a st r engt h of  3000 psi .   Concr et e and 
non- shr i nk gr out  shal l  conf or m t o t he r equi r ement s of  03 30 00 
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CAST- I N- PLACE CONCRETE.

2. 1. 14   Fi l t er  Assembl y

The f i l t er  syst em f or  t he hangar  door s shal l  consi st  of  a r epl aceabl e medi a 
f i l t er  syst em i n a per manent  f r ame f i l t er  bank mount ed i n t he door  f r ame as 
i ndi cat ed.   The f i l t er  f r ame bank shal l  consi st  of  uni ver sal  modul ar  
f r ames,  nomi nal  0. 6 m by 0. 6 m 24 i nch by 24 i nch,  f ast ened t o each ot her  
t o f or m an assembl y.   Fabr i cat e f r ames f r om 16 gage gal vani zed st eel  and 
i ncl ude f i l t er  hol di ng c l i ps t o per mi t  easy r emoval  of  t he f i l t er s wi t hout  
r emoval  of  t he c l i ps.   Fast en f r ames t o each ot her  and t o t he suppor t i ng 
door  f r ame by means of  st ai nl ess st eel  br eak mandr el  r i vet s ( pop r i vet s)  
conf or mi ng t o MIL-R-24243 .   Use r epl aceabl e f i l t er s of  t he ext ended sur f ace 
t ype,  nomi nal  0. 6m by 0. 6 m by 51mm 24 i nch by 24 i nch by 2 i nch deep,  wi t h 
a 30 per cent  ef f i c i ency when r at ed by ASHRAE 52. 2.   Fi l t er s shal l  meet  t he 
f i r e- r esi st ant  r equi r ement s of  UL 900,  Cl ass 1.   Use pl eat ed t ype f i l t er s 
wi t h a wel ded wi r e medi a suppor t  gr i d and nonf l ammabl e encl osi ng f r ame 
bonded t o t he f i l t er  medi a.   Pr ovi de one compl et e set  of  r epl acement  
f i l t er s f or  each door  l eaf .

2. 1. 15   Di f f er ent i al  Pr essur e Swi t ches

Pr ovi de each door  l eaf  wi t h a di f f er ent i al  pr essur e swi t ch t o annunci at e 
when t he f i l t er s ar e di r t y and r equi r e r epl acement .   Pr ovi de 101. 6 mm 4 i nch
 di aphr agm oper at ed di f f er ent i al  pr essur e swi t ches t o act i vat e a s i ngl e 
pol e doubl e t hr ow snap swi t ch.   Rest r ai n mot i on of  t he di aphr agm by a 
cal i br at ed st ai nl ess st eel  spr i ng adj ust abl e t hr ough t he f ul l  r ange.   
Tr ansmi t  spr i ng r ange t he snap swi t ch by means of  a di r ect  mechani cal  
l i nkage.   Swi t ch shal l  be r at ed f or  a t emper at ur e r ange of  mi nus mi nus 1 
degr ee C 30 degr ees F t o 82. 2 degr ees C 180 degr ees F,  and a pr essur e of  10 
psi g.   The oper at i ng r ange shal l  be 1/ 2 t o 2 i nch wat er  col umn wi t h a 
maxi mum dead bank of  0. 12 i nches wat er  col umn,  and r epet i t i ve accur acy of  2 
per cent  of  r ange.   Use U. L.  l i s t ed swi t ch mount ed i n an expl osi on- pr oof  
housi ng sui t abl e f or  use i n a Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous ar ea.   
Use 3. 2 mm 1/ 8 i nch NPT pr essur e sensi ng connect i on.   Use 12. 7 mm 1/ 2 i nch 
NPT el ect r i cal  connect i on.   Use swi t ch r at ed 15 amps,  120 vol t  A. C. ,  
r esi st i ve l oad.

2. 1. 16   Door  Dr i ve Mechani sm

Each door  l eaf  shal l  be dr i ven by a s i ngl e dr i ve wheel  oper at i ng on an 
embedded st andar d cr ane r ai l .   The dr i ve wheel  shal l  be dr i ven by an 
el ect r i c  wor m gear  mot or  t hr ough a doubl e r educt i on chai n and spr ocket .   
The dr i ve mechani sm shal l  be capabl e of  oper at i ng t he door  under  t he desi gn 
l oads speci f i ed her ei n. [   For  ar eas c l assi f i ed as Cl ass 1,  Di v i s i on 1,  
Gr oup D hazar dous ar eas,  al l  movi ng par t s exposed wi t hi n t he door  pl enum 
and t he ai r cr af t  by shal l  be non- spar ki ng,  except  wher e pr ot ect ed by dr i ve 
syst em seal ed encl osur e.   Li mi t  t he accel er at i on of  t he door  t o r educe t he 
pot ent i al  hazar d of  t he dr i ve wheel  spar ki ng t he r ai l . ]   I ncor por at e 
machi ner y i n t he dr i ve mechani sm t o per mi t  t he door  l eaf  t o be oper at ed 
manual l y by means of  a t r act or  i n t he event  of  a power  f ai l ur e or  mot or  
dr i ve f ai l ur e.   The dr i ve mechani sm shal l  be of  t he desi gn i ndi cat ed,  or  
shal l  be of  a compar abl e,  pr evi ousl y- pr oven desi gn f or  a s i mi l ar  t ype door  
whi ch shal l  be appr oved by t he CQC Repr esent at i ve.

2. 1. 16. 1   Wor m Gear  Mot or

The gear  mot or  shal l  consi st  of  a mul t i pl e r educt i on hel i cal  wor m gear  
r educer  wi t h an i nt egr al l y  mat ed A. C.  mot or  and el ect r i c  br ake.
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2. 1. 16. 2   Gear  Reducer

The gear  r educer  shal l  be A. G. M. A.  r at ed f or  t he desi gn t or que wi t h a 
ser vi ce f act or  of  1. 0.   Use gear  r educer  housi ng of  hi gh st r engt h cast  
al umi num or  cast  st eel .   The wor m shal l  be machi ned of  hi gh st r engt h l eaded 
al l oy st eel  car bur i zed and har dened t o 60- 62 Rockwel l  C,  t emper ed,  honed 
and gr ound af t er  har deni ng.   The wor m gear  shal l  be cast  br onze.   The 
out put  shaf t  shal l  be hi gh st r engt h al l oy st eel .   Bear i ngs shal l  be ei t her  
t aper ed or  bal l  r ol l er s on t he wor k shaf t  and t aper ed r ol l er s on t he out put  
shaf t .   Use dual  l i p spr i ng- l oaded seal s t o pr ot ect  agai nst  l eakage and 
f or ei gn mat t er .   Use gear  r educer  wi t h a l ar ge oi l  r eser voi r  f or  adequat e 
spl ash l ubr i cat i on f or  cool  oper at i on and an easi l y accessi bl e oi l  f i l l ,  
l evel  and dr ai n hol es f or  mai nt ai ni ng pr oper  oi l  l evel .   The gear  r educer  
shal l  have an adapt abl e base,  machi ned f or  di r ect  mount i ng t o t he suppor t  
structure.

2. 1. 16. 3   Motor

**************************************************************************
NOTE:   Pr ovi de a Tot al l y  Encl osed Wash- Down ( TEWD)  
mot or  encl osur e i n har sh sal t  ai r  mar i ne 
envi r onment s.   Hangar  door s have a hi st or y of  ear l y 
mot or  f ai l ur e wher e f aci l i t i es ar e adj acent  t o t he 
ocean.

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

Use i nt egr al l y  mat ed mot or  sui t abl e f or  var i abl e speed oper at i on wi t h i nput  
power  f r om an adj ust abl e f r equency dr i ve uni t , [  expl osi on- pr oof  f or  ar eas 
desi gnat ed as Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous ar eas, ] [  
t ot al l y- encl osed,  wash- down ( TEWD) ]  const ant  t or que,  NEMA Desi gn D,  3 
phase,  60 her t z,  460 vol t  ser vi ce,  wi t h Cl ass B i nsul at i on,  t i me and 
t emper at ur e r at i ng 30 mi nut es 75 degr ees C 167 degr ees F t emper at ur e r i se 
over  40 degr ees C 104 degr ees F ambi ent ,  1. 2 ser vi ce f act or  and wi t h seal ed 
bear i ngs.   I ncl ude i n mot or  an i nt egr al l y  mount ed di sc br ake i n an 
expl osi on- pr oof  encl osur e.   Br ake shal l  have a manual  r el ease wi t h 
aut omat i c r eset .   Ext end shaf t  t hr ough br ake f or  manual  oper at i on.   Sel ect  
mot or  f or  st ar t i ng t or que and not  st al l  t or que.   Mot or  shal l  conf or m t o 
NEMA MG 1 st andar d.

2. 1. 16. 4   Chai n and Spr ocket  Dr i ve

Accompl i sh doubl e r educt i on chai n and spr ocket  dr i ve t hr ough a spr ocket  
mount ed on t he out put  shaf t  of  t he gear  mot or ,  a spr ocket  mount ed on t he 
dr i ve wheel  shaf t  and an i nt er medi at e j ack shaf t  wi t h spr ocket s.   Use 
si ngl e or  doubl e st r and t ype spr ocket s t o mat ch t he ANSI  pi t ch chai n wi t h 
har dened st eel  t eet h.   Use spr ocket s desi gned t o have a mi ni mum of  40 
per cent  t oot h cont act .   Use j ack shaf t  desi gned wi t h a c l ut ch mechani sm t o 
per mi t  di sengagi ng t he gear  mot or  dr i ve f r om t he dr i ve wheel  t o per mi t  
manual  oper at i on of  t he door .   Use j ackshaf t  f abr i cat ed f r om hi gh st r engt h 
al l oy st eel  and suppor t ed by t wo pi l l ow bl ocks or  f l anged bear i ngs.   Use 
bear i ngs desi gned f or  an L10 l i f e of  20, 000 hour s,  wi t h sel f - al i gni ng 
doubl e r ow spher i cal  bear i ngs i n a cast  i r on housi ng,  a spr i ng l ocki ng 
col l ar ,  spr i ng l oaded l i p seal s and gr ease f i t t i ngs.   Use manual  c l ut ch 
mechani sm wi t h a handl e of  suf f i c i ent  l engt h t o f aci l i t at e manual  oper at i on 
and a l at chi ng devi ce t o assur e posi t i ve engagement  under  nor mal  oper at i on 
when not  mechani cal l y r et r act ed f or  manual  oper at i on.   Fi t  t he chai n and 
spr ocket  dr i ve syst em wi t h an aut omat i c oi l  l ubr i cat or  r eadi l y accessi bl e 
f or  i nspect i on.   Use r ol l er  chai n of  s i ngl e or  doubl e st r and conf or mi ng t o 
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ANSI  st andar ds f or  di mensi ons.   Use r ol l er  chai n of  heavy ser i es t ype r at ed 
f or  occasi onal  shock l oadi ng.   Use pr ess f i t  r i vet ed t ype pi ns.   Use pr ess 
f i t  cot t er  pi n t ype connect i ng pi n.

2. 1. 16. 5   Dr i ve Wheel  Tr uck Assembl y

Mount  each dr i ve wheel  on a r emovabl e t r uck assembl y,  as i ndi cat ed,  t o 
per mi t  r emoval  and ser vi c i ng wi t hout  di smant l i ng t he door .

2. 1. 16. 6   Dr i ve Wheel

Use wheel  f abr i cat ed f r om heat  t r eat ed chr omi um- mol ybdenum al l oy,  AI SI  
st r engt h.   Use wheel s desi gned t o oper at e on a st andar d cr ane r ai l  as 
speci f i ed her ei n.   Use wheel s conf or mi ng t o t he f ol l owi ng di mensi ons af t er  
machining:

a.    Di amet er  of  
tread

533. 4mm t o 0. 13 mm21. 0 i nch t o 0. 005 i nch

b.    Wi dt h of  t r ead 82. 6 mm3 1/ 4 i nch 

c.    Bor e As r equi r ed

Af t er  machi ni ng,  f l ame har den wheel s t o 325 t o 375 br i nel l  har dness.

2. 1. 16. 7   Shafting

Fi t  and wel d wheel s t o a hi gh st r engt h st eel  t ube shaf t .   Machi ne t ube 
shaf t  f r om hot  f i ni shed seaml ess car bon st eel  mechani cal  r ound t ubi ng 
conf or mi ng t o ASTM A519/ A519M,  and st eel  conf or mi ng t o ASTM A1018/ A1018M 
wi t h a wal l  t hi ckness as r equi r ed by desi gn.   Machi ne t ubi ng shaf t  t o 
r ecei ve bear i ngs so t hat  t he combi nat i on wi t h t he wheel  shal l  be concent r i c 
wi t h t he bear i ngs and suppor t  shaf t  wi t hi n a t ol er ance of  0. 5mm 0. 002 i nches.   
Run t ube shaf t  on t aper ed r ol l er  bear i ngs pr ess f i t  i nt o t he ends of  t he 
t ube.   Ends of  t ube ar e suppor t ed by a hi gh st r engt h machi ned i nner  shaf t  
mount ed di r ect l y  t o t he wheel  t r uck.   Machi ne i nner  shaf t  f r om medi um 
car bon,  hi gh manganese,  f r ee machi ni ng,  col d f i ni shed,  St r ess pr oof  st eel  
shaf t i ng,  dr awn,  gr ound and pol i shed wi t h a t ensi l e st r engt h of  125, 000 psi  
and a y i el d st r engt h of  100, 000 psi .   Dr i l l  and t ap i nner  shaf t  t o 
accommodat e l ubr i cat i on t ubi ng and t o per mi t  di st r i but i on of  gr ease t o bot h 
bearings.

2. 1. 16. 8   Taper ed Rol l er  Bear i ngs

Use sel f - al i gni ng,  cyl i ndr i cal  bor e,  spher i cal  r ol l er  t ype bear i ngs,  s i zed 
f or  t he st at i c and dynami c f or ces wi t h an LB- 10 mi ni mum l i f e r at i ng of  
20, 000 hour s.   Use manuf act ur er ' s  st andar d pr eci s i on machi ned sel f - l ocki ng 
bear i ng nut  f or  r et ai ni ng t he bear i ngs on t he shaf t .   Machi ne bear i ng 
s l eeve f or  pr el oadi ng t he t aper ed r ol l er  bear i ngs f r om St r ess pr oof  st eel  
shaf t i ng used t o suppor t  t he wheel s.

2. 1. 16. 9   Fabr i cat ed Tr uck

Use pl at e conf or mi ng t o ASTM A36/ A36M except  as i ndi cat ed and speci f i ed 
herein.

2. 1. 16. 10   Seal s and Seal  Housi ng

Fabr i cat e seal  housi ng as i ndi cat ed f or  c l ear ance f i t  t o shaf t  and s l eeve.   
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Use doubl e l i p,  spr i ng l oaded seal  t o r et ai n bear i ng l ubr i cat i ng gr ease and 
pr ot ect  t he bear i ngs f r om di r t .

2. 1. 16. 11   Bear i ng Lubr i cat i on Component s

Use copper  t ubi ng t he s i ze i ndi cat ed conf or mi ng t o ASTM B88,  Type L,  f or  
use wi t h compr essi on t ype f i t t i ngs.   Use br ass f i t t i ngs conf or mi ng t o 
SAE J514 t o connect  t ubi ng t o shaf t  and t o t r uck.   Use mal e connect or  
f i t t i ng f or  connect i on t o shaf t ,  mal e pi pe end and f l ar e t ube end t o 
r ecei ve t ubi ng.   Use " Tr i pl e- Lok"  f i t t i ngs as manuf act ur ed by Par ker  
Hannaf i n,  or  appr oved equal .   Pr ovi de al emi t e gr ease f i t t i ng t o mat e wi t h 
bul khead f emal e pi pe f i t t i ng.

2. 1. 16. 12   Door  Dr i ve Mechani sm Encl osur e

Desi gn and f abr i cat e dr i ve mechani sm encl osur e t o be r eadi l y r emovabl e t o 
f aci l i t at e i nspect i on and mai nt enance of  t he mechani cal  dr i ve component s.   
Fabr i cat e encl osur e t o ai r t i ght  t o mai nt ai n t he i nt egr i t y of  t he 
pr essur i zed ai r  pl enum.

2. 1. 17   Lock Pi ns

Equi p l eadi ng edge of  door s wi t h t op and bot t om aut omat i c l ock pi ns 
desi gned t o r est r ai n t he door  i n t he f ul l  open or  f ul l  c l osed posi t i ons,  
under  t he desi gn oper at i ng wi nd f or ces.   Assur e t hat  door s ar e pr oper l y 
al i gned i n t he f ul l y  c l osed posi t i on wi t h seal s compr essed.   Use 
non- spar ki ng l ock pi n mechani sms desi gned t o accommodat e t her mal  expansi on 
and cont r act i on of  t he door s,  wi t h suf f i c i ent  r ange of  act i on hor i zont al l y  
t o seat  under  f ul l  wi nd l oad def l ect i ons ( i nwar d or  out war d) .   Seat  bot t om 
l ock pi ns i n speci al  r ecept acl es set  i n t he concr et e s l ab desi gned t o 
accommodat e t he f ul l  t r avel  of  t he pi n,  and desi gned t o pr event  di r t  and 
wat er  f r om accumul at i ng i nsi de.   Use ai r  oper at ed l ock pi ns desi gned f or  
nor mal  oper at i ng condi t i ons wi t h mechani sm t o manual l y r el ease t he pi ns i n 
t he event  of  a f ai l ur e of  t he cont r ol  syst em.   Use l ock pi n mechani sm of  
t he desi gn i ndi cat ed,  or  of  a compar abl e,  pr evi ousl y pr oven desi gn f or  a 
s i mi l ar  t ype door  appr oved by t he CQC Repr esent at i ve.

2. 1. 17. 1   Oper at i ng Mechani sm

Use di r ect  act i on doubl e act i ng ai r  cyl i nder  oper at i ng mechani sm f or  
openi ng and cl osi ng t he l ock pi ns.   Use cyl i nder s s i zed t o oper at e t he l ock 
pi ns when bi ndi ng i n t he r ecei ver s under  f ul l  wi nd l oads or  ot her  
combi nat i on of  l oads i ncl udi ng t her mal  expansi on and cont r act i on of  t he 
door s,  and set t l ement  def l ect i on of  t he door s wi t h avai l abl e 80 psi g ai r .   
Use cyl i nder  of  cor r osi on- r esi st ant  const r uct i on sui t abl e f or  i ndust r i al  
appl i cat i on and r at ed f or  200 psi g non- l ubr i cat ed ai r  ser vi ce.   Machi ne 
cyl i nder  bar r el  head f r om hi gh st r engt h st eel  t ubi ng,  honed t o a 10- 15 
mi cr on- i nch f i ni sh and har d chr ome pl at ed i nsi de and out s i de.   Fi t  head 
wi t h easi l y ext er nal l y r emovabl e pr eci s i on machi ned hi gh st r engt h f i ne 
gr ai ned i r on,  br onze or  al umi num r od bear i ng,  i ncor por at i ng seal s and r od 
wi per  t o pr event  di r t  f or m ent er i ng cyl i nder .   Use cyl i nder s cushi oned at  
bot h ends wi t h bui l t - i n adj ust abl e needl e val ves t o al l ow adj ust ment  of  t he 
cushi on ef f ect .   Fi t  pi st on wi t h doubl e seal s f or  mi ni mum f r i c t i on under  
var yi ng dynami c pr essur es.   Machi ne cyl i nder  r od f r om hi gh st r engt h st eel ,  
90, 000 t o 100, 000 psi  mi ni mum yi el d,  har d chr ome pl at ed,  and si zed f or  
oper at i ng t he pi n wi t h a f act or y saf et y of  f i ve based on y i el d st r engt h.   
Pr e- l ubr i cat e cy l i nder  wi t h a per manent  t ype dr y l ubr i cant .   LR2 
Per manent l y Lubr i cat ed Ai r  Cyl i nder s or  Uni ver sal  " A- 2"  Ser i es Heavy Dut y 
Pr e- Lubr i cat ed Pneumat i c Cyl i nder s as manuf act ur ed by Schr ader  Bel l ows of  
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Akr on,  Ohi o conf or m t o t hi s speci f i cat i on.

2. 1. 17. 2   Top Pi n

Machi ne t op pi n col d dr awn ASTM A29/ A29M,  Gr ade 1018 st eel  bar  st ock.   Har d 
chr ome pl at e t op pi n af t er  machi ni ng.   Machi ne pi n bot t om t o mat e wi t h t he 
c l evi s f i t t i ng on t he ai r  cyl i nder .   Use t wo set s of  br onze gui de r ol l er s 
t o gui de pi n f or  t he f ul l  s t r oke.   Use br onze r ol l er s desi gned t o 
accommodat e t he maxi mum f or ces under  t he desi gn l oadi ngs pl us:   f or ces due 
t o t emper at ur e expansi on and cont r act i on of  t he door , ;  f or ces due t o 
set t l ement  of  t he door ;  and ot her  bi ndi ng f or ces on t he t op pi n when 
engaged i n i t s  r ecei ver .   Use t op pi n l at chi ng r ecei ver  assembl y desi gned 
t o accommodat e t he maxi mum pi n l oadi ng and t o mat e wi t h t he 12. 7 mm 1/ 2 i nch
bui l di ng t r uss pl at e pr ovi ded f or  t he l ock mechani sm.   Use r ecei ver  
assembl y pr ovi ded wi t h a phosphor  br onze l i ner  sheet  conf or mi ng t o 
ASTM B103/ B103M wi t h a har d t emper ,  mi ni mum t ensi l e st r engt h of  80, 000 psi  
and Rockwel l  Har dness Number  B86.

2. 1. 17. 3   Bot t om Pi n

Machi ne bot t om pi n f r om col d dr awn ASTM A29/ A29M,  Gr ade 1018 st eel  col d 
f i ni shed r ound st ock.   Machi ne pi n t o t hr ead t o t he cyl i nder  r od.   Gui de 
pi ns at  t he bot t om of  door  wi t h UHMW suppor t ed i n a f abr i cat ed st eel  
br acket .   Engage pi n i n socket s embedded on t he f l oor .   Use socket s wi t h 
UHMW sl eeves.

2. 1. 17. 4   Ai r  Syst em

Use ai r  syst em f or  oper at i ng t he l ock pi ns consi st i ng of  shop compr essed 
ai r  avai l abl e near  each door  at  12. 7 mm 1/ 2 i nch val ved connect i on on t he 
ai r cr af t  by wal l  as i ndi cat ed.   The compr essed ai r  i s  c l assi f i ed as 
i ndust r i al  pl ant  gr ade ai r  at  a pr essur e of  100 t o 125 psi g.   The door  
manuf act ur er  shal l  pr ovi de appr opr i at e ai r  accessor i es such as val ves,  
r egul at or s,  f i l t er s,  dr yer s and gages f or  t he oper at i ng and cont r ol  
equi pment ,  t o ensur e t r oubl e- f r ee ser vi ce.

a.   Ai r  Fi l t er :   Each door  l eaf  cont r ol  ai r  syst em shal l  be ser ved by a 
pr i mar y f i l t er  separ at or  pr ovi ded i mmedi at el y ahead of  t he pr essur e 
r egul at or .   Use f i l t er  separ at or  s i zed f or  t he maxi mum ai r  f l ow.   Use 
f i l t er  separ at or  capabl e of  separ at i ng f r ee wat er  f r om ot her  l i qui ds,  
and par t i cul at es l ar ger  t han 5 mi cr ons t hat  may cause damage t o t he 
pneumat i c equi pment .   Use f i l t er  separ at or  wi t h a t r anspar ent  bowl  
guar d,  non- cor r osi ve f i l t er  el ement .   I ncl ude an aut omat i c dr ai n and 
r epl aceabl e f i l t er  el ement s f or  f i l t er  separ at or .   Pr ovi de t wo spar e 
f i l t er  el ement s f or  each f i l t er .

b.   Pr essur e Regul at or :   Ser ve each door  l eaf  cont r ol  ai r  syst em by a 
pr essur e r egul at or  t o r educe t he 100 t o 125 psi g pl ant  suppl y ai r  t o 90 
psi g t o pr ovi de t he r egul at e ai r  suppl y f or  t he cy l i nder s.   Use 
r el i evi ng r egul at or s wi t h T- bar  st em l ocki ng handl e.   I ncl ude a 
pr essur e gage wi t h a r ange of  5 t o 125 psi g.

c.   Ai r  Exhaust  Muf f l er s:   Pi pe vent i ng and exhaust  of  cont r ol  ai r  syst ems 
t hr ough a muf f l er  t o r educe noi se l evel .   Use expansi on chamber  muf f l er  
wi t h a bui l t - i n r esonat or  and ai r  di ssemi nat or .   Use muf f l er  
const r uct ed ent i r el y of  cor r osi on- r esi st ant  met al .

d.   Di r ect i onal  Cont r ol  Val ves:   Cont r ol  oper at ed cyl i nder s by means of  a 
sol enoi d pi l ot  oper at ed di r ect i onal  cont r ol  val ve sui t abl e f or  
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oper at i on i n a hazar dous l ocat i on c l assi f i ed as Cl ass 1,  Di v i s i on 1,  
Gr oup D,  appr oved f or  r ai n t i ght ness.   Use 2- posi t i on,  4- way,  s i ngl e 
sol enoi d,  pi l ot  act uat ed,  spr i ng r et ur n t ype f or  sol enoi d cont r ol  
val ve.   Use val ves r at ed by manuf act ur er  as sui t abl e f or  t he 
non- l ubr i cat ed ai r  ser vi ce pr ovi ded.   Use i nt er nal l y suppl i ed pi l ot .   
Use cont i nuous dut y r at ed sol enoi d sui t abl e f or  115- 120 vol t  A. C.  
ser vi ce wi t h Cl ass " A"  ( 105 degr ees C221 degr ees F)  i nsul at i on.

e.   Pi pi ng Syst em:   Use Type K,  f ul l y  anneal ed seaml ess copper  t ube 
conf or mi ng t o ASTM B88 f or  l ock pi n pneumat i c cont r ol  pi pi ng,  i ncl udi ng 
f i el d pi pi ng and pr ef abr i cat ed shop assembl ed component s.   Al l  f i t t i ngs 
empl oyed i n t he pi pi ng syst em,  conf or mi ng t o SAE J514,  except  t he 
f i t t i ng mat er i al  shal l  be br ass and br onze compat i bl e wi t h t he copper  
t ubi ng.   Al l  f act or y assembl ed component s shal l  empl oy cushi on t ype 
t ubi ng suppor t s f or  suppor t i ng t he t ubi ng r uns.   UseSAE J1405 ai r  hose 
r at ed f or  250 psi g f or  f l exi bl e hose connect i on bet ween t he bui l di ng 
suppl y and t he door .   Use hose const r uct ed of  a synt het i c r ubber  i nner  
t ube,  a s i ngl e par t i al  st ai nl ess st eel  wi r e br ai d r ei nf or cement  cover ed 
by a pr ot ect i ve synt het i c r ubber  l ayer  and an out er  synt het i c r ubber  
i mpr egnat ed t ext i l e cover .   Fi t  hose wi t h br ass swi vel  t ype r eusabl e 
fittings.

2. 1. 18   Top Lock Pi n Mai nt enance Pl at f or m

Pr ovi de a pl at f or m,  as r equi r ed,  f or  mai nt enance of  t he t op l ock pi n 
mechanism.

2. 1. 18. 1   Met al  Gr at i ng

Pl at f or m met al  gr at i ng shal l  conf or m t o NAAMM MBG 531.

2. 1. 18. 2   Handrails

Fabr i cat e handr ai l s f r om st andar d- wei ght  st eel  pi pe,  nomi nal  i nsi de di amet er
 38. 1 mm 1- 1/ 2 i nches.   Use hot - di pped zi nc- coat ed f i ni shed r ai l i ng 
assembl i es conf or mi ng t o ASTM A123/ A123M.   Compl et e r ai l i ng wi t h st andar ds,  
br acket s,  caps,  pl ugs,  t oe guar ds and al l  ot her  accessor i es and f ast eni ngs 
f or  compl et e j ob.   Fabr i cat e r ai l i ngs i n one l engt h f or  each r un and 
secur el y anchor  t o t he suppor t i ng st r uct ur e.   Conf or m r ai l i ng t o t he 
r equi r ement s of  Occupat i onal  Saf et y Heal t h Act  Ar t i c l e 1926. 500.

2. 1. 18. 3   Jointing

Per f or m j oi nt i ng of  post s,  r ai l  and cor ner s by f i t t i ng post  t o t op r ai l  and 
i nt er medi at e r ai l  t o post ,  mi t er i ng cor ner s,  gr oove wel di ng j oi nt s and 
gr i ndi ng smoot h.   But t  r ai l i ng s l i ces and r ei nf or ce wi t h t i ght  f i t t i ng 
i nt er i or  s l eeve not  l ess t han 152. 4 mm 6 i nches i n l engt h.   Rai l i ngs may be 
bent  at  cor ner s i n l i eu of  j oi nt i ng,  pr ovi ded bends ar e made i n sui t abl e 
j i gs and t hat  t he pi pe i s not  cr ushed.   Wel d post s wel ded di r ect l y t o t he 
st eel  pl at f or m st r uct ur e.

2. 1. 18. 4   Ladders

Fabr i cat e ver t i cal  l adder s conf or mi ng t o ALI  A14. 3 of  63. 5 mm by 9. 5 mm 
2- 1/ 2 i nches by 3/ 8 i nches st eel  f l at s f or  st r i ngs and 19 mm 3/ 4 i nch 
di amet er  st eel  r ods f or  r ungs.   Space r ungs a maxi mum one f oot  apar t ,  and 
pl ug wel d or  shoul der  and head i nt o st r i ngs.   Hot  di p gal vani zed l adder  
assembl i es af t er  f abr i cat i on i n conf or mance t o ASTM A123/ A123M.   I nst al l  
l adder  so t hat  r ungs ar e not  l ess t han 177. 8 mm 7 i nches f r om t he f i ni shed 
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wal l  sur f ace or  ot her  st r uct ur al  el ement .   Secur e l adder  t o adj acent  
const r uct i on wi t h heavy c l i p angl es wel ded t o t he st r i ng and secur ed t o 
st r uct ur e as i ndi cat ed.   I nst al l  i nt er medi at e c l i p angl es not  over  1. 2 m 48 
i nches on cent er s.   I nst al l  br acket s as r equi r ed f or  secur i ng t o l adder s.   
Pr ovi de saf et y cage and spr eader s as r equi r ed.

2. 1. 18. 5   Saf et y Chai ns

Const r uct  saf et y chai ns of  3/ 16 i nch,  z i nc- coat ed,  st eel  wel ded chai n 
conf or mi ng t o FS RR- C- 271,  Type 1,  Gr oup C,  Cl ass 4 wi t h snap bol t  hook 
wi t h r i ng on bot h ends and eye bol t  on bot h ends.   Use swi vel  eye snap bol t  
hooks conf or mi ng t o MIL-DTL-15021 .   Use gal vani zed eye bol t s wi t h 9. 5 mm 
3/ 8 i nch bol t  and 19 mm 3/ 4 i nch eye di amet er  f or  at t achment  of  chai ns.   
Suppl y t wo chai ns,  101. 6 mm 4 i nches l onger  t han t he anchor age spaci ng,  f or  
each guar ded ar ea.   Mount  t op chai n 09 m by 1. 8 m 3 f eet  t o 6 f eet  above 
t he pl at f or m f l oor .   Mount  l ower  chai n 0. 6 m t o zer o m 2 f eet  t o zer o i nches
 above t he pl at f or m f l oor .

2. 1. 18. 6   St r uct ur al  Fr ami ng

Pr ovi de addi t i onal  st r uct ur al  f r ami ng wel ded t o t he t ubul ar  st r uct ur e t o 
accommodat e t he pl at f or m l oad.

2. 1. 19   El ect r i cal  Equi pment

Pr ovi de el ect r i c  mot or s,  wi r e and equi pment  speci f i ed under  t hi s sect i on 
conf or mi ng t o 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM,  NFPA 70 and NEMA I CS 1, 
NEMA I CS 2 and NEMA I CS 6.   Al l  el ect r i cal  wi r i ng ent r ances and equi pment  
wi t hi n t he door  and mount ed on t he door  wi t hi n t he ai r cr af t  bay shal l  be 
const r uct ed t o NEMA I CS 6 st andar ds [ NEMA 250 Type 4/ 7 f or  hazar dous 
l ocat i ons] .   Use wat er t i ght ,  NEMA I CS 6,  Type 4 encl osur es f or  al l  
el ect r i cal  wi r i ng and equi pment  on t he ext er i or  of  t he door .

2. 1. 19. 1   Pl enum Li ght s

Pr ovi de f l uor escent  or  LED l i ght s wi t hi n t he door  pl enum t o pr ovi de 
l i ght i ng f or  ser vi c i ng t he dr i ve mechani sm and t he l ock pi n mechani sms.   
Li ght  l evel s at  each mai nt enance spaces shal l  be 5 f oot candl es.   Use a 
swi t ch mount ed i n t he per sonnel  access vest i bul e adj acent  t o t he pl enum 
access door  f or  l i ght  cont r ol .   Use[  combi nat i on expl osi on- pr oof  and]  
weat her pr oof  swi t ch f or  pl enum l i ght s.   Use 120 vol t s A. C.  obt ai ned f r om 
t he door  dr i ve cont r ol  t r ansf or mer  as i ndi cat ed f or  c i r cui t  l i ght i ng.

2. 1. 19. 2   Controls

Use t wo j oyst i cks as par t  of  t he cont r ol s f or  each door .   Requi r e t hat  
oper at or  mai nt ai n const ant  cont act  wi t h j oyst i ck f or  door  dr i ve mot or  t o be 
engaged or  ener gi zed.   Locat e a pushbut t on on each si de of  t he door  at  t he 
" seei ng"  end wi t h cont r ol  conf i gur at i on such t hat  ei t her  of  t he t wo 
j oyst i cks can mai nt ai n door  movement .   Locat e j oyst i cks such t hat  t he 
oper at or  can " wal k"  t he door  t o ei t her  t he open or  c l osed posi t i on and have 
vi ew of  t he di r ect i on of  t r avel  whi l e mai nt ai ni ng t he hand act i vat i on of  
t he j oyst i ck.   Desi gn door  t o aut omat i cal l y  st op i f  t he oper at or ' s hand i s 
r emoved f r om t he j oyst i ck.   I ncl ude an audi bl e and vi sual  al ar m t o be 
act i vat ed when t he door  i s  i n mot i on.   Al ar ms shal l  have a di st i nct  war ni ng 
sound and vi sual  di spl ay t hat  i s  di f f er ent  t han al l  ot her  war ni ng syst ems 
i n t he hangar  bay.

I ncl ude pr oxi mi t y sensor s[  and ] [  or  ] swi t ches t o det ect  " near  end of  
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t r avel "  and " end of  t r avel "  i n door  and door  apr on.   I ncl ude adj ust abl e 
accel er at i on and decel er at i on r ampi ng f r om zer o t o maxi mum speed and f r om 
maxi mum t o zer o speed i n door  mot or  dr i ve.   I ncl ude an aut omat i c " sof t  
st ar t "  wi t h gr adual  accel er at i on t o a pr e- set  maxi mum speed.   I ncl ude 
capabi l i t y  t o adj ust  maxi mum speed.   I ncl ude aut omat i c decel er at i on and a 
gr adual  st op when a " near  end of  t r avel "  poi nt  i s  r eached.   I ncl ude 
aut omat i c di sengagement  or  de- ener gi zat i on when door  " end of  t r avel "  i s  
r eached.   I ncl ude capabi l i t y  of  door  mot or  dr i ve r ever si ng,  such t hat  t he 
door  can be power ed open and power ed cl ose.

2. 1. 19. 3   Cont r ol  Cabi net

House al l  appl i cabl e cont r ol  component s f or  t he door  i n each cont r ol  
cabi net .   Use f act or y i nst al l ed and wi r ed cont r ol  cabi net  component s f or  
each door .   Locat e cont r ol  cabi net  on t he ext er i or  f ace of  door  and si ze 
f or  t he el ect r i cal  cont r ol  equi pment  i ndi cat ed and speci f i ed her ei n.   
Sur f ace mount  cabi net :   NEMA I CS 6 Type 4 c l assi f i cat i on.   Fabr i cat e 
cabi net  of  14 gauge st eel  mi ni mum wi t h al l  seams cont i nuousl y wel ded.   Use 
a 12- gage back panel ,  f or  mount i ng equi pment  and devi ces,  mount ed on col l ar  
st uds wel ded t o t he back f ace of  t he encl osur e.   Use heavy dut y cont i nuous 
hi nged door  const r uct ed wi t h r ol l ed edge.   At t ach a neopr ene gasket  t o 
door s wi t h oi l  r esi st ant  adhesi ve and st eel  r et ai ni ng st r i ps.   Pr ovi de 
st ai nl ess st eel  door  c l amps t o hol d t he door  secur el y c l osed.   Punch hol es 
i n door  t o accept  cont r ol  swi t ches and i ndi cat or  l i ght s as i ndi cat ed.   
I ncl ude an ext er i or  f l ange mount ed NEMA I CS 6 Type 4 di sconnect  swi t ch.   
I nt er l ock t he padl ockabl e oper at i ng swi t ch handl e wi t h t he cabi net  door  so 
t hat  t he door  can onl y be opened when t he di sconnect  swi t ch i s open.   Si ze 
t he swi t ch based on t he vol t age and el ect r i cal  l oad i n accor dance wi t h 
NFPA 70.   Cabi net s shal l  cont ai n t he f ol l owi ng equi pment .

a.   A mi cr opr ocessor - based adj ust abl e f r equency mot or  dr i ve uni t  ( f or  each 
door )  such t hat  t he door  dr i ve mot or  ( 460 vol t ,  3 phase)  shal l  have 
var i abl e speed capabi l i t y .   Make dr i ve unt i l  capabl e of  r ever si ng.   
Mot or  pr ot ect i on i n compl i ance wi t h NFPA 70,  Ar t i c l e 430.   Make dr i ve 
unt i l  capabl e of  pr oduci ng a cont r ol l ed adj ust abl e f r equency/ vol t age 
out put  at  sui t abl e power  l evel s t o successf ul l y  oper at e t he door  dr i ve 
mechanism.

    Use UL l i s t ed adj ust abl e f r equency dr i ve uni t  i n compl i ance wi t h 
I EEE 519.   Use addi t i onal  suppl ement al  equi pment  as necessar y t o compl y 
with I EEE 519.   Submi t  a mat hemat i cal  anal ysi s by t he dr i ve unt i l  
vendor  ver i f y i ng compl i ance.

    The adj ust abl e f r equency dr i ve uni t s shal l  have as a mi ni mum t he 
f ol l owi ng f eat ur es:

( 1)  Ambi ent  oper at i ng t emper at ur e r ange:
( a)  0 t o 40 degr ees C 32 t o 104 degr ees F.
( b)  Humi di t y 5- 95" ,  non- condensi ng.

( 2)  El ect r i cal :
( a)  I nput  Vol t age:   460 VAC < pl us 10 per cent ,  mi nus 5 per cent .  
3-phase.
( b) I nput  Fr equency:   58- 62 Hz.
( c)  Out put  Vol t age:   0- 460 VAC,  3- phase.
( d)  Out put  Fr equency:  3 - 60 Hz.   The out put  shal l  be as a r esul t  
of  a s i ne coded pul se wi dt h modul at ed ( PEM)  out put  f r om t he 
i nver t er  sect i on.   Fr equency r egul at i on shal l  be pl us 0. 5 per cent  
of  maxi mum.
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( e)  Cur r ent  r at i ngs:   cont i nuous f or  100 per cent  of  dr i ve r at i ng,  
120 per cent  f or  one mi nut e.
( f )  El ect r oni c c i r cui t r y pr ot ect i on.
( g)  Mi ni mum . 94 power  f act or .

( 3)  Pr ogr ammabl e f unct i ons:
( a)  Accel er at i on r at e.
( b)  Decel er at i on r at e.
( c)  Vol t age boost .
( d)  Maxi mum f r equency.
( e)  Out put  cur r ent  l i mi t .
( f )  Mot or  over l oad.
( g)  Reduced vol t s per  Her t z.

( 4)  LED or  di gi t al  di spl ay of  t he f ol l owi ng:
( a)  Over vol t age.
( b)  Under vol t age.

 ( c)  Gr ound f aul t . .
( d)  I nst ant aneous cur r ent
( e)  Over t emper at ur e.

b.   Use cont r ol  t r ansf or mer s r at ed 2 KVA 480- 120 vol t s,  60 Hz.

c.   Use door  mount ed i ndi cat or  l i ght s,  NEMA I CS 6,  Type 4 t r ansf or mer  
st y l e,  push- t o- t est  t ype f or  oper at i on up t o 120 vol t s AC/ DC.   Use 
col or ed l ens as i ndi cat ed.   Squar e D Type SK cont r ol  uni t s conf or m t o 
t hi s speci f i cat i on.

d.   Door  mount  push- but t on swi t ches,  NEMA I CS 6,  Type 4,  4X moment ar y 
cont act  t ype f or  oper at i on on 120 vol t s AC.   Use bl ack but t ons,  except  
use r ed f or  " of f "  and " open"  but t ons.   I ncl ude ext ended guar ds f or  
pushbut t ons t o pr ot ect  agai nst  acci dent al  oper at i on.

e.   Use cont r ol  r el ays r at ed at  not  l ess t han 250 V,  60 Hz,  10 A cont act s,  
120 V,  60 Hz coi l s.   Use pl ug i n t ype,  sui t abl e f or  mount i ng t o t he 
back panel  of  t he cont r ol  cabi net  wi t h c l amp t ype t er mi nal s.   Fur ni sh a 
mi ni mum of  one spar e cont act  per  r el ay.   Use br eak coi l  r el ays r at ed 
f or  600 V.

f .   Use pr ogr ammabl e l ogi c cont r ol l er  ( PLC)  t o per f or m al l  cont r ol  and 
t i mi ng of  door  oper at i on.   I / O no gr eat er  t han 1200 AC or  DC.   Use 
r el ay sui t abl e f or  mount i ng t o t he back panel .

[ g.   Use Fact or y Mut ual  appr oved i nt r i nsi cal l y  saf e bar r i er  r el ays f or  
hazar d c l assi f i cat i on Cl ass 1,  Di v i s i on 1,  Gr oup D.   Sui t abl e f or  use 
wi t h a " c l ose"  pushbut t on.   Capabl e of  swi t chi ng a 120 V,  60 Hz,  5A 
l oad and wi t hst andi ng 20 A i nr ush i n one second.   Use encapsul at ed,  
i r r epar abl e,  and vi br at i on r esi st ant  r el ay.

] h.   Use sol i d- st at e pul sat i ng t ype pi ezoel ect r i c  hor ns sui t abl e f or  use at  
120 V,  60 Hz.   Pr oduce a one- hal f  second i nt er mi t t ent  3900 Hz t one of  
appr oxi mat el y 50 per cent  dut y cycl e.   Mi ni mum sound l evel  85 dB at  0. 6 m
 2 f eet  on axi s.   Sui t abl e f or  door  mount i ng wi t h scr ew t ype t er mi nal s.

i .   Use bar r i er  t ype t er mi nal  bl ocks made of  t her moset t i ng phenol i c  or  
nyl on r at ed f or  600 V,  20A wi t h a maxi mum oper at i ng t emper at ur e of  121 
degr ees C 250 degr ees F.   Use t abul ar  scr ew bl ocks wi t h pr essur e pl at e 
t er mi nal s.   Locat e mar ki ng st r i ps on t he t op of  t he t er mi nal  bl ock and 
cent er  bet ween t he bi ndi ng scr ews t o per mi t  f ul l  access t o t he bi ndi ng 
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scr ews wi t h t he mar ki ng st r i p i n pl ace.

j .   Use 120 V f uses,  31. 8 mm 1- 1/ 4 i nch,  qui ck bl ow car t r i dge t ype i n 
sui t abl e f use bl ock f or  back panel  mount i ng.   Capabl e of  handl i ng 20 A 
cont i nuous wi t h scr ew or  c l amp t ype t er mi nal s.

k.   Fabr i cat e namepl at es f r om pl ast i c l ami nat e 3- pl y engr avi ng st ock,  
mi ni mum t hi ckness 0. 79 mm 1/ 32 i nch,  dar k bl ue wi t h whi t e cor e.   
Char act er s a mi ni mum of  3. 12 mm 1/ 8 i nch hi gh,  al l  capi t al s,  got hi c,  
unl ess not ed ot her wi se.   Engr ave i nf or mat i on;  l ocat e as i ndi cat ed.   
Unl ess not ed ot her wi se,  det er mi ne namepl at e l engt h and hei ght  t o f i t  
l egend and t o pr esent  a neat  and pl easi ng appear ance.   Engr ave l egend 
pl at es at  pushbut t ons and i ndi cat or  l i ght s engr aved as i ndi cat ed.

l .   Pr ovi de cool i ng f ans i f  necessar y f or  pr oper  cool i ng of  cabi net  
components.

2. 1. 19. 4   Joysticks

On t he cont r ol  cabi net  door  and t he i nt er i or  f ace of  t he door ,  use 
bi di r ect i onal  spr i ng- r et ur n- t o- cent er  t ype j oyst i cks wi t h nor mal l y open 
cont act s as i ndi cat ed.   Handl e 95. 3 mm 3- 3/ 4 i nches l ong,  t hr eaded t o 
accept  a spher i cal  phenol i c knob.   Compl y wi t h NEMA I CS 4,  sui t abl e f or  120 
vol t s 60 her t z oper at i on.   I nst al l  j oyst i ck on t he i nt er i or  f ace of  t he 
door  i n a NEMA I CS 6 Type 4 encl osur e.   As of  publ i cat i on,  Cut l er  Hammer  
Fi l e E20 t wo posi t i on j oyst i cks conf or m t o t hi s speci f i cat i on.

2. 1. 19. 5   Li mi t  Swi t ches

Use heavy dut y t ype l i mi t  swi t ches,  mechani cal l y act uat ed, [  i n a NEMA I CS 6 
Type 4,  7 expl osi on pr oof  weat her t i ght  encl osur e] [ i n a NEMA I CS 6 Type 4 
weat her t i ght  encl osur e] .   Use cont act s r at ed 10 amper es,  600 vol t s,  DPDT.   
Use l i mi t  oper abl e i n ambi ent  t emper at ur es f r om mi nus 23. 3 t o 85 degr ees C 
mi nus 10 t o 185 degr ees F.   Mi cr oswi t ch Type LCS and HDLS l i mi t  swi t ches 
conf or m t o t hi s speci f i cat i on.

2. 1. 19. 6   Kl axon Hor ns

Use weat her pr oof ,  A. C.  v i br at i on t ype hor ns f or  annunci at i on of  door  
movement  sui t abl e f or  oper at i on on 120 vol t s 60 her t z.   Use hor ns wi t h 
adj ust abl e vol ume,  r ange of  78 t o 128 db SPL measur ed on axi s at  3. 04 m 10 
feet.

2. 1. 19. 7   Expl osi on Pr oof  Cont r ol  Devi ces

On t he door  i nt er i or  f ace use weat her t i ght  and expl osi on pr oof  i ndi cat or  
l i ght s and pushbut t on ( Cl ass 1,  Di v i s i on 1,  Gr oup D,  hazar dous ar ea) ,  
sui t abl e f or  use i n 120 vol t  60 her t z cont r ol  c i r cui t .   Use NEMA I CS 6, 
Type 4,  7 encl osur es as i ndi cat ed.

2. 1. 19. 8   I nt er connect i ng Cabl e

Bet ween each door  and bui l di ng i nt er f ace j unct i on box,  use cabl e Type SO,  
UL l i s t ed,  neopr ene j acket ed,  600 vol t  r at ed,  of  t he number  of  condui t s and 
gage i ndi cat ed.   Use cabl e consi st i ng of  mul t i pl e st r anded bar e copper  
conduct or s,  wi t h a f l exi bl e heavy dut y bl ack neopr ene j acket  over al l  
sui t abl e f or  ext er i or  i nst al l at i on t o r esi st  ozone,  sunl i ght ,  moi st ur e,  oi l  
and abr asi on.   Suppl y cabl e of  suf f i c i ent  l engt h t o accommodat e t he door  
swing.
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2. 1. 19. 9   Condui t ,  Wi r e and Fi t t i ngs

a.   Condui t :   r i gi d hot  di pped gal vani zed st eel  wi t h t hr ead connect i ons.

b.   Wi t hi n t he cont r ol  cabi net ,  use st r anded copper  wi r e t ype SI S.   Mi ni mum 
si ze power  wi r i ng:   No. 12 AWG.   Mi ni mum si ze cont r ol  wi r i ng:   No. 14 
AWG.   I n condui t ,  use st r anded copper  wi r e Type THWN No. 14 f or  cont r ol  
and No. 12 f or  Power .

[ c.   Wi t hi n t he door  and on t he i nt er i or  wal l  use expl osi on pr oof  and 
weat her t i ght  boxes and f i t t i ngs,  NEMA I CS 6 Type 4,  7.

d.   Use condui t  seal s sui t abl e f or  Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous 
area.

] e.   Use wat er t i ght  f i t t i ngs f or  Type SO cabl e.

[ f .   I n hazar dous ar eas use f l exi bl e condui t  sui t abl e f or  i nst al l at i on i n a 
Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous ar ea.

] 2. 1. 19. 10   Rot at i ng Beacons

Use r ot at i ng beacons r at ed 60 her t z 120 vol t s or  360 degr ee r ot at i on,  
weat her pr oof ,  r ed dome,  gasket ed al umi num shock mount  housi ng,  sui t abl e f or  
25. 4 mm 1 i nch st anchi on mount i ng.

2. 2   FABRICATION

2. 2. 1   Doors

Use door  l eaves f abr i cat ed f r om hot  r ol l ed sect i ons or  st r uct ur al  t ubi ng i n 
accor dance wi t h AI SC 325 and AWS D1. 1/ D1. 1M.   Wel ded j oi nt s except  wher e 
i mpr act i cal .   Al l  j oi nt s shal l  devel op 100 per cent  of  t he st r engt h of  t he 
f r ami ng member s. [   Pr epar e spl i ces accur at el y t o f aci l i t at e f i el d assembl y 
i n accor dance wi t h st andar d pr act i ce. ]   Use f r ames and f r ami ng member s t r ue 
t o di mensi ons and squar e i n al l  di r ect i ons;  no l eaf  shal l  be bowed,  war ped 
or  out  of  l i ne i n t he ver t i cal  or  hor i zont al  pl ane of  t he door  openi ng by 
mor e t han 3. 2 mm i n 6. 1 m 1/ 8 i nch i n 20 f eet .   Pr ovi de br aci ng so t hat  t he 
compl et ed l eaf  assembl y wi l l  be adequat el y br aced t o wi t hst and shi ppi ng,  
assembl y and oper at i onal  l oads.   Gr ound smoot h exposed wel ds and wel ds 
whi ch i nt er f er e wi t h t he i nst al l at i on of  par t s such as wal l  panel s and cove 
sheet s.   Seal  f l at  cover  sheet s wi t h seal ant  and f ast en t o f r ame ei t her  by 
edge wel di ng,  pl ug wel di ng or  t hr eaded f ast ener s on 304. 8 mm 12 i nch 
cent er s.   Pr epar e,  pr i me,  and coat  st r uct ur al  f r ami ng and mi scel l aneous 
st eel  as speci f i ed i n par agr aph FI NI SHES.   Seal  j oi nt s i n assembl ed 
door / pl enum t o pr ovi de an ai r t i ght  pl enum.

2. 2. 2   Latches

Pr ovi de aut omat i c l at chi ng devi ces at  t op and bot t om of  door s t o t ake over  
posi t i oni ng of  t he door s dur i ng c l osi ng,  compr ess t he seal s,  and anchor  t he 
door  agai nst  f ul l  wi nd and sei smi c l oads.   Use devi ces wi t h suf f i c i ent  
t hr ow t o al l ow f or  t her mal  expansi on and cont r act i on of  t he door s,  and 
suf f i c i ent  r ange of  act i on hor i zont al l y  t o set  under  f ul l  wi nd def l ect i on,  
i nwar d or  out war d.   Pr ovi de an aut omat i c f oot  bol t  t o anchor  t he door  i n 
f ul l y  open posi t i on.   seat  bot t om bol t s i n dust - pr oof  st r i kes set  i n 
concr et e pavement .   I nt er l ock l at chi ng devi ces wi t h mot or s t o pr event  door  
oper at i on unl ess t he bol t s ar e f ul l y  r et r act ed.
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2. 2. 3   Tr act or  Pul l s

Pr ovi de t r act or  pul l s so t hat  l eaves can be t owed by a t r act or  or  s i mi l ar  
equi pment .   The t r act or  pul l  shal l  be desi gned f or  a dr i ve f or ce t o t ow 
door  of  22240 N 5000 pounds whi chever  i s  gr eat er .   Mi ni mum t hi ckness st eel  
pl at e shal l  10 mm 3/ 8 i nch.

2. 2. 4   Ext er i or  Cover i ng

I nst al l  ext er i or  cover i ng on t he assembl ed door  st r uct ur e i n accor dance 
wi t h t he s i di ng manuf act ur er ' s r ecommendat i on and appr oved shop dr awi ngs.   
For m and seal  j oi nt s so t hat  bot h s i des of  t he cover i ng ar e weat her t i ght  
and t he pl enum i s ai r t i ght .

2. 2. 5   I nt er i or  Cover i ng

Fabr i cat e i nt er i or  wal l  of  hangar  door / pl enums of  al umi num sheet ,  
per f or at ed i n a r egul ar  pat t er n wi t h hol es 12. 7 mm 1/ 2 i nch di amet er  
pr ovi di ng t he t ot al  f r ee ar ea per  door  l eaf  i ndi cat ed.   Use sheet  
suf f i c i ent l y t hi ck t o meet  desi gn l oads and pur l i n spaci ng.   I nst al l  sheet s 
wi t h t he smoot h s i de of  punched hol es on t he ext er i or  f ace of  t he door .   
Fast en sheet s i n pl ace t o ver t i cal  and hor i zont al  f r ami ng member s at  304. 8 
mm 12 i nches on cent er  maxi mum wi t h No.  14 or  l ar ger ,  sel f - t appi ng scr ews.   
Seal  j oi nt s t o pr ovi de an ai r t i ght  pl enum.

2. 2. 6   Weatherstripping

I nst al l  r esi l i ent  bul b seal s as[  shown] [  r equi r ed] ,  t o pr ovi de a 
weat her t i ght  seal  ar ound t he per i met er  of  t he door  l eaves and an ai r t i ght  
seal  at  t he per i met er  of  t he pl enum openi ng mat i ng sur f aces wi t h t he suppl y 
duct s at  t he door  head.   Pr ovi de seal s wi t h mol ded or  vul cani zed cor ner s.   
Rei nf or ce bot t om seal s wi t h woven f abr i c.   I nst al l  seal s desi gned t o al l ow 
f or  hor i zont al  di spl acement  of  t he bui l di ng at  t he head of  t he door  pl us or  
mi nus 76. 2 mm 3 i nches i n t he pl ane of  t he door  i n t he c l osed posi t i on 
under  sei smi c l oadi ng.

2. 2. 7   Suppor t  Rai l

Use suppor t  r ai l  as i ndi cat ed per  c i v i l  dr awi ngs t o suppor t  wheel  l oads.   
Fur ni sh compl et e wi t h anchor  bol t s and l evel i ng pl at es as i ndi cat ed,  
i nst al l ed by t he door  manuf act ur er .   Set  t he r ai l s  t o t he i ndi cat ed r adi us,  
pl us or  mi nus 3. 2 mm 1/ 8 i nch and l evel ed t o wi t hi n pl us or  mi nus 2. 5 mm t o 
3. 0 m 0. 1 i nch t o 10 f eet .   Fr om si de t o s i de,  t he t op of  t he r ai l  shal l  
not  var y mor e t han 2 degr ees f r om t r ue l evel .

2. 2. 8   Services

The door  manuf act ur er  shal l  pr ovi de al l  pi pi ng,  wi r i ng and devi ces i n t he 
door.

2. 2. 9   Per f or at ed Al umi num

At t ach t he al umi num per f or at ed sheet s t o t he door  f r ame wi t h pl at ed 
f ast ener s wi t h neopr ene washer s at  not  mor e t han 304. 8 mm 12 i nches on 
cent er s.   Pr ot ect  di ssi mi l ar  met al s wi t h bi t umi nous pai nt .   The t hi ckness 
of  t he sheet  . 10 5052 al l oy H32 har dness.   Hol es shal l  be [ _____]  mm i nch at
 25. 4 mm 1 i nch on cent er s.  8 per cent  open.
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2. 2. 10   Electrical

Al l  manual  and aut omat i c cont r ol  devi ces,  cont r ol  cabi net s,  l i ght  f i x t ur es,  
door  mount ed i nt er f ace j unct i on boxes wi t h cabl e and al l  condui t  and wi r i ng 
mount ed on t he door s and speci f i ed her ei n shal l  be pr ovi ded under  t hi s 
sect i on.   Raceways and i nt er connect  wi r i ng wi t hi n t he ai r cr af t  bays wi l l  be 
pr ovi ded under  26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Use col or  coded 
wi r i ng,  c l ear l y l abel ed wi t h i dent i f i cat i on number s i n accor dance wi t h 
appr oved shop dr awi ngs.   Make i ndi v i dual  wi r e i dent i f i cat i on at  al l  
t er mi nat i ons wi t h wi r e number s st amped on dur abl e pl ast i c heat - shr i nkabl e 
s l eevi ng,  19. 1 mm 3/ 4 i nch mi ni mum l engt h.   Neat l y  t r ai n and l ace wi r i ng 
wi t hi n t he cabi net  or  r un i n pl ast i c wi r i ng duct s.   Make cabl e connect i ons 
t o boxes wat er t i ght  cabl e c l amps.   Make condui t  connect i ons t o mot or  and 
l i mi t  swi t ches wi t h f l exi bl e condui t [  expl osi on pr oof  i n Cl ass 1,  Di v i s i on 
1,  Gr oup D hazar dous ar eas]  or  l i qui d t i ght  f l exi bl e condui t  t o per mi t  
ser vi c i ng of  equi pment  and of  suf f i c i ent  l engt h t o per mi t  f i el d 
adj ust ment .   Secur e condui t  t o t he door  st r uct ur e. [   Pr ovi de condui t s 
ent er i ng hazar dous ar eas and ar eas wi t h ar c i ng devi ces wi t h condui t  seal s 
i n accor dance wi t h NFPA 70. ]   I nst al l  condui t  r uns t o per mi t  easy access t o 
j unct i on boxes and not  t o i nt er f er e wi t h t he oper at i on of  t he door  or  wi t h 
ser vi c i ng of  component s.   El ect r i cal  i nst al l at i on shal l  conf or m t o t he 
r equi r ement s of  26 20 00 I NTERI OR WI RI NG SYSTEMS,  and NEMA I CS 1.

2. 3   FINISHES

**************************************************************************
NOTE:   The coat i ng syst em speci f i ed i n Sect i on 
09 97 13. 27 EXTERI OR COATI NG OF STEEL STRUCTURES i s 
ver y r obust  and shoul d al ways be al l owed.   I t  
i ncl udes t he f ol l owi ng:

Abr asi ve bl ast  pr ep per  SSPC SP 10/ NACE No.  2

Zi nc- Ri ch Epoxy Pr i mer  Coat ;  3- 5 mi l

Epoxy I nt er medi at e Coat ;  3- 5 mi l

Pol yur et hane Topcoat ;  2- 3 mi l .

I nser t  t he f ol l owi ng i nt o Sect i on 09 97 13. 27,  
Sur f aces To Be Coat ed:

Sect i on 08 34 16 CORROSI ON CONTROL HANGAR DOORS 
r ef er ences Sect i on 09 97 13. 27 and r equi r es shop 
appl i cat i on of  t hese coat i ngs.

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

2. 3. 1   Fer r ous Met al

Cl ean,  pr epar e,  and coat  al l  exposed and non- exposed f er r ous met al  sur f aces 
as par t  of  t he Sect i on 09 97 13. 27 wor k,  i ncl udi ng al l  r equi r ement s,  
submi t t al s,  cer t i f i cat i ons,  t est i ng,  and i nspect i ons r equi r ed by Sect i on 
09 97 13. 27.   Do not  coat  f i ni shed bear i ng sur f aces.   Al t er nat e coat i ng 
syst ems or  pr oduct s wi l l  not  be consi der ed.   Pr epar e sur f ace and appl y 
coat i ngs i n t he shop,  f ol l owi ng al l  t emper at ur e,  humi di t y,  and t est i ng 
r equi r ement s l i s t ed i n t he Sect i on 09 97 13. 27.   Af t er  i nst al l at i on of  t he 
door ,  pr ep and t ouch up sur f aces damaged dur i ng assembl y and i nst al l at i on 
of  t he door .   Pr ep and coat  unf i ni shed f er r ous met al  accessor i es such as 
bol t s and br acket s.
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2. 3. 2   Fact or y- Fi ni shed Panel s

Al l  f act or y- f i ni shed f er r ous met al  panel s t o be exposed t o t he i nt er i or  or  
ext er i or  shal l  be gal vani zed G90 per  ASTM A653/ A653M and coat ed wi t h a PVDF 
f l uor opol ymer  equal  t o Kynar  500.

2. 4   SINAGE

Pr ovi de a pl acar d s i gn i mmedi at el y adj acent  t o t he cont r ol s expl ai ni ng how 
t o oper at e t he door  and i ndi cat i ng t he f ol l owi ng:

a.   Not i ce

( 1)   Door s must  be c l osed and not  oper at ed when wi nd speeds above 96. 6 
km/ hr  60 mph ar e expect ed.

PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

The i nst al l at i on of  t he assembl i es shal l  be per f or med by wor kmen ski l l ed i n 
t hi s t ype of  wor k i n accor dance wi t h t he appr oved shop er ect i on dr awi ngs 
and pr ocedur es.   Use er ect i ng equi pment  sui t abl e f or  t he wor k and i n f ul l y  
oper abl e condi t i on.   Repor t  i mmedi at el y t o t he CQC Repr esent at i ve i f  par t s 
cannot  be assembl ed or  f i t t ed pr oper l y as a r esul t  of  er r or s i n f abr i cat i on 
or  of  def or mat i on due t o handl i ng or  t r anspor t at i on.   Obt ai n appr oval  of  
t he met hod of  cor r ect i on f r om t he CQC Repr esent at i ve,  and make cor r ect i on 
i n hi s pr esence.   Use appr oved met hods t o st r ai ght en pl at es,  angl es or  
ot her  st r uct ur al  shapes.

3. 2   ERECTION

Assembl e door s and accessor i es i n accor dance wi t h appr oved shop dr awi ngs.   
Do not  er ect  door s unt i l  t he wor k of  ot her  t r ades i n pr epar i ng t he openi ng 
has been compl et ed and t he hangar  r oof  i s  compl et ed and under  f ul l  dead 
load.

3. 2. 1   Er ect i on Pr ocedur e

I ncl ude i n t he er ect i on pr ocedur e compl et e descr i pt i on of  t he mat er i al  
handl i ng equi pment  and accessor i es and t he met hods whi ch wi l l  be used t o 
assur e t hat  i ndi v i dual  assembl i es wi l l  not  t wi st ,  buckl e,  def or m or  
ot her wi se be damaged dur i ng t he handl i ng and er ect i on.   Descr i be t he met hod 
of  al i gnment  and l evel i ng of  t he r ai l s  i ncl udi ng equi pment  t o be used.   
Descr i be t he met hod of  al i gnment  of  t he door  st r uct ur e wi t h r espect  t o t he 
pi vot s,  l ocks and seal s of  t he bui l di ng.

3. 2. 1. 1   Templates

Fur ni sh st eel  t empl at es and i nst al l at i on i nst r uct i ons,  i ncl udi ng pl aci ng 
dr awi ngs,  f or  set t i ng t he anchor  bol t s f or  t he door  r ai l  and embedded l ock 
pi n r ecept acl es.   The manuf act ur e of  t he door  shal l  ascer t ai n t hat  t hese 
i t ems ar e pr oper l y set  pr i or  t o t he i nst al l at i on of  t he r ai l s  and t he 
er ect i on of  t he door s.

3. 2. 1. 2   Door  Rai l s

Anchor  door  r ai l s  t o t he concr et e suppor t  base as i ndi cat ed usi ng t he 
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doubl e nut  met hod on anchor  bol t s  f or  adj ust i ng and set t i ng el evat i on.   
Wel d al l  r ai l  j oi nt s and gr i nd smoot h.   Set  r ai l s  t o i ndi cat ed r adi us 
wi t hi n a t ol er ance of  pl us or  mi nus 0. 79 mm 1/ 32 i nch.   Pl ace non- shr i nk 
gr out  t o pr ovi de cont i nuous posi t i ve cont act  wi t h t he under si de of  t he 
r ai l s .   Af t er  t he non- shr i nk gr out  has cur ed,  and af t er  t he r ai l  gr ounds 
pr ovi ded under  26 20 00 I NTERI OR WI RI NG SYSTEMS ar e i nst al l ed,  and af t er  
door  and dr i ve assembl i es have been checked f or  al i gnment  and f i t ,  f i l l  t he 
r emai nder  of  r ai l  r ecess i n t he concr et e base wi t h concr et e.   Conf or m t o 
03 30 00 CAST- I N- PLACE CONCRETE.

3. 2. 1. 3   Door  Bot t om Lock Pi n Recei ver s

Locat e l ock pi n r ecei ver  assembl i es accur at el y and set  t o el evat i on 
i ndi cat ed pl us or  mi nus 0. 79 mm 1/ 32 i nch usi ng t he doubl e nut  met hod on 
t he anchor  bol t s .   Pr ot ect  spr i ng assembl y dur i ng pl acement  of  concr et e t o 
pr event  damage or  ent r y of  f or ei gn mat t er .

3. 2. 1. 4   Door  Leaf s

Fi el d er ect  door  l eaf s i n accor dance wi t h appr oved shop er ect i on dr awi ngs 
af t er :   t he r ai l s  have been i nst al l ed and checked f or  al i gnment  and gr ade;  
t he bot t om pi vot  base assembl y has been i nst al l ed and checked f or  al i gnment  
and gr ade;  and t he l ock pi n r ecei ver  assembl i es have been i nst al l ed and 
checked f or  l ocat i on and gr ade.   Fi r st  i nst al l  l ower  assembl y of  each door  
l eaf  on t he bot t om pi vot  wi t h t he dr i ve wheel  on t he r ai l .   Af t er  checki ng 
f or  f i t ,  er ect  and mat e t he upper  assembl i es t o t he l ower  assembl y and t he 
t op pi vot .   Bef or e i nst al l i ng t he s i di ng,  concr et e base f i l l ,  f i l t er  bank 
and seal s,  manual l y oper at e each door  l eaf  t hr ough t he t ot al  of  90 degr ees 
of  t r avel  t o check f or  f i nal  al i gnment ,  f i t  and f r eedom of  movement  of  t he 
pi vot s wi t h no bi ndi ng.   Af t er  conf i r mat i on of  t he pr oper  movement  of  each 
door  l eaf ,  per manent l y l ocat e al l  l i mi t  swi t ches and secur e.   Pl ace 
concr et e f i l l ,  f ol l owed by t he s i di ng,  f l ashi ng and seal s.   Make al l  
el ect r i cal  and compr essed ai r  connect i ons wi t h t he bui l di ng ser vi ces.   
Commi ssi on and t est  t he dr i ve mechani sm and l ock pi n mechani sms.   Per f or m 
i nst al l at i on t o assur e t hat  t he equi pment  wi l l  f unct i on pr oper l y f or  i t s  
i nt ended pur pose i n conf or mance wi t h t he r equi r ement s of  t he dr awi ngs and 
speci f i cat i ons.   Af t er  i nst al l at i on has been compl et ed,  t he Cont r act or  
shal l  per f or m such f i nal  adj ust ment s,  oper at i onal  t est i ng,  and cl eani ng t o 
assur e conf or mance wi t h t he r equi r ement s speci f i ed her ei n.

3. 2. 1. 5   Compr essed Ai r  Tubi ng

Run t ubi ng i n maxi mum l engt hs possi bl e wi t hout  br eaks or  f i t t i ngs.   I nst al l  
t ubi ng r uns and bends f r ee of  k i nks,  r i ppl es or  f l at t ened sur f aces.   Al i gn 
t ubi ng wi t h connect or s bef or e connect i ons ar e made.   Mal e appr opr i at e uni on 
f i t t i ngs f or  t ubi ng connect i ons t o accessor i es and devi ces t o per mi t  
r emoval  of  t he i t em wi t hout  r emoval  of  t he t ubi ng.   Bef or e f i nal  connect i on 
t o t he ai r  syst em accessor i es and cyl i nder s,  c l ean and pr essur e t est  ent i r e 
ai r  pi pi ng syst em l eaks i n accor dance wi t h sect i on 43 15 00. 00 20 LOW 
PRESSURE COMPRESSED AI R PI PI NG ( NON- BREATHI NG AI R TYPE) .

3. 2. 1. 6   Electrical

I nst al l  and wi r e el ect r i cal  power  and cont r ol  syst ems,  i ncl udi ng t he mot i on 
annunci at or s ( hor n and l i ght ) ,  and l i mi t  swi t ches.   Adj ust  l ocat i on of  each 
l i mi t  swi t ch and set  i n pr oper  posi t i on. [   The el ect r i cal  i nst al l at i on 
wi t hi n t he door s and on t he i nt er i or  f aces of  t he door s f or  Cl ass 1,  
Di v i s i on 1,  Gr oup D hazar dous ar eas shal l  conf or m t o NFPA 70 
r equi r ement s. ]   Make wat er t i ght  i nst al l at i on of  el ect r i cal  on t he out s i de 
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of  door s.   Make t he SO power  and cont r ol  cabl es bet ween t he bui l di ng 
i nt er f ace j unct i on boxes and t he door  of  suf f i c i ent  l engt h t o per mi t  f ul l  
t r avel  of  t he door s wi t hout  t angl i ng or  bi ndi ng.   Wi r e exi t  l i ght  as 
i ndi cat ed.   Al l  wi r i ng wi t hi n t he bui l di ng i ncl udi ng t he i nt er f ace j unct i on 
boxes on t he bui l di ng wi l l  be per f or med under  26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

3. 2. 1. 7   Touch- Up Coat i ng

Af t er  i nst al l at i on of  t he door ,  t he same i nst al l er  t hat  per f or med t he 
i ni t i al  coat i ng pr i or  t o assembl y and er ect i on shal l  pr ep and t ouch up 
sur f aces damaged dur i ng assembl y and i nst al l at i on of  t he door  as wel l  as 
unf i ni shed f er r ous met al  accessor i es per  t he r equi r ement s l i s t ed i n Sect i on 
09 97 13. 27 and per  t hi s Sect i on.

3. 3   FI ELD I NSPECTI ON AND TESTS

The Cont r act or  Qual i t y Cont r ol  Repr esent at i ve shal l  per f or m al l  f i el d 
i nspect i ons and t est s speci f i ed her ei n at  t he Cont r act or ' s expense.

3. 3. 1   I nspect i on Gener al

I nspect i on shal l  cont i nue dur i ng r ecei pt  and of f - l oadi ng of  door  component s 
and dur i ng er ect i on.   Make an i nspect i on of  t he f abr i cat ed component s pr i or  
t o i nst al l at i on t o det er mi ne conf or mance wi t h t he speci f i cat i ons and 
appr oved shop dr awi ngs.   Cor r ect  or  r epl ace al l  r ej ect ed mat er i al  t o t he 
sat i sf act i on of  t he CQC Repr esent at i ve.

3. 3. 2   Manuf act ur er ' s Fi el d Engi neer

The manuf act ur er  of  t he hangar  door s shal l  pr ovi de a qual i f i ed f i el d 
engi neer  t o super vi se t he i nst al l at i on and per f or m t he i nspect i on ser vi ces 
speci f i ed her ei naf t er .   The f i el d engi neer  shal l  f ur ni sh dupl i cat e copi es 
of  hi s r epor t  t o t he Cont r act or  Qual i t y Cont r ol  Repr esent at i ve wi t hi n 24 
hour s f ol l owi ng each i nspect i on.   The Cont r act or  shal l  f ur ni sh a copy of  
t he f i el d i nspect i on engi neer ' s r epor t  t o t he CQC Repr esent at i ve wi t hi n 48 
hour s and shal l  per f or m t he f ol l owi ng:

a.   I nspect  door s dur i ng j ob s i t e unl oadi ng,  sub- assembl y and pr i or  t o 
erection.

b.   I nspect  i nst al l at i on of  r ai l s  and ot her  embedded i t ems bef or e pour i ng 
of  f i l l  concr et e t o ensur e t hat  t he el evat i on and al i gnment  i ndi cat ed 
have been compl i ed wi t h and t hat  r ai l s  ar e l evel  t o t he speci f i ed 
tolerance.

c.   Recheck r ai l s  and ot her  embedded i t ems t o ver i f y t he accur acy of  
dimensions.

d.   Pr ovi de r ecommendat i ons f or  any necessar y cor r ect i ve act i on.

e.   I nspect  f i nal  er ect i on and assembl y of  door  l eaf s f or  al i gnment  and 
f i t ,  and c l ear ance bet ween door s and bui l di ng,  and bet ween door  and 
leafs.

f .   I nspect  set t i ng of  al l  seal s i n t he c l osed posi t i on t o assur e an 
ai r t i ght  i nst al l at i on.

g.   I nspect  t he posi t i oni ng and f i t  of  pi vot  assembl i es.
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h.   I nspect  t he mat i ng of  l ock pi ns wi t h r ecept acl es.

i .   I nspect  al l  f ast ener s t o assur e t hat  al l  scr ews and bol t s ar e pr oper l y 
secur ed t o pr event  l ooseni ng.

j .   I nspect  al l  f i el d wel ds i n accor dance wi t h AWS D1. 1/ D1. 1M.

k.   Check al l  dr i ve assembl i es and l ock pi ns f or  smoot h oper at i on and t hat  
al l  l ubr i cat i on has been accompl i shed.

l .   Check t hat  f i nal  seal i ng pr ovi des an ai r t i ght  pl enum.  

m.   Ver i f y t hat  al l  gear  boxes and bear i ngs have been l ubr i cat ed.

n.   Super vi se t he t est i ng,  i ncl udi ng t he bal anci ng of  t he ai r  f l ow 
speci f i ed her ei n.

3. 3. 3   Operation

I nst al l  door s f or  smoot h oper at i on,  pr ovi di ng i ndi cat ed c l ear ance and seal  
wi t h t he bui l di ng.   Door  shal l  not  bi nd or  damage seal i ng mechani sm whi l e 
bei ng opened or  c l osed.   Door  shal l  be f r ee of  t wi st s.

3. 3. 4   Tests

Upon compl et i on of  t he i nst al l at i on,  subj ect  door s t o oper at i onal  t est s.   
When al l  necessar y cor r ect i ons have been accompl i shed,  advi se t he CQC 
Repr esent at i ve.   CQC Repr esent at i ve wi l l  schedul e a f i nal  i nspect i on and 
t est .   Fur ni sh al l  i nst r ument s,  l abor  and mat er i al s r equi r ed f or  t est .   The 
Manuf act ur er ' s f i el d engi neer  shal l  be pr esent  t o conduct  t he t est .   Test  
each door  l eaf  f or  t he f ul l  ext ent  of  i t s  t r avel  i n bot h di r ect i ons and 
check t o assur e t hat  t her e i s no conf l i c t  when bot h l eaf s ar e oper at ed 
s i mul t aneousl y.   Power  oper at e each door  l eaf  t hr ough t went y cycl es t o 
measur e t r avel  t i me.   Test  door s t o demonst r at e manual  openi ng and cl osi ng,  
and unl ocki ng wi t hout  el ect r i c  power .   Demonst r at e t he di st r i but i on of  t he 
vent i l at i on suppl y ai r  t hr ough t he di f f use and f i l t er  assembl i es f or  
uni f or mi t y of  vel oci t y.

3. 3. 5   Corrections

Adj ust  door s f ai l i ng t o oper at e pr oper l y.

3. 4   PERSONNEL EQUI PMENT SYSTEMS ORI ENTATI ON

Pr ovi de or i ent at i on and i nst r uct i on of  Gover nment  pl ant  per sonnel  i n t he 
oper at i on and mai nt enance of  t he door s,  mechani cal  dr i ve syst em,  l ocki ng 
syst ems and pi vot  syst em.   Pr ovi de a f act or y t r ai ned r epr esent at i ve t o 
conduct  f or mal  c l asses at  t he f aci l i t y  f or  one ei ght - hour  per i od dur i ng t he 
f i nal  check- out  and accept ance st ages f or  t he ent i r e door  syst em,  af t er  t he 
r ecei pt  by t he Gover nment  of  appr oved oper at i on and mai nt enance manual s.

        - -  End of  Sect i on - -
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